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

Administrative Hearing - Volume 11
January 28, 2016

Coash & Coash, Inc.
1802 N. 7th Street

Phoenix, AZ  85006
602-258-1440

www.coashandcoash.com

To open files, click on the desired file type in bookmark on left.
For quick saving or searching multiple files, click attachments tab (or paperclip) on left.

For best viewing/searching, use Adobe Reader/Acrobat ver. 9 or higher
(www.adobe.com).


	Files
	ScreenView Transcript (view/search)
	Condensed Transcript (view/search/print) 
	Full Size Format (view/search/print) 
	ASCII Transcript File





SALT RIVER     VOLUME 11      01/28/2016 Page 2300


 1                        BEFORE THE
 2      ARIZONA NAVIGABLE STREAM ADJUDICATION COMMISSION
 3
 4  IN THE MATTER OF THE        ) Nos. 03-005-NAV
                                )      04-008-NAV
 5  NAVIGABILITY OF THE         )      (Consolidated)
                                )
 6  SALT RIVER                  ) ADMINISTRATIVE HEARING
    ____________________________)
 7
 8
 9
    At:       Phoenix, Arizona
10
    Date:     January 28, 2016
11
    Filed:    February 17, 2016
12
13
             REPORTER'S TRANSCRIPT OF PROCEEDINGS
14
                           VOLUME 11
15
              Pages 2300 through 2564, Inclusive
16
17
18
19
20
                             COASH & COASH, INC.
21               Court Reporting, Video & Videoconferencing
                   1802 N. 7th Street, Phoenix, AZ  85006
22                 602-258-1440   staff@coashandcoash.com
23                         Prepared by:
                           Jody L. Lenschow, RMR, CRR
24                         Certificate No. 50192
25


Coash & Coash, Inc.







SALT RIVER     VOLUME 11      01/28/2016 Page 2301


 1                   INDEX TO EXAMINATIONS
 2  WITNESS                                           PAGE
 3
    ROBERT A. MUSSETTER, Ph.D., P.E.
 4
     DIRECT EXAMINATION (CONTINUED) BY MR. MCGINNIS   2306
 5   EXAMINATION BY COMMISSIONER ALLEN                2322
     DIRECT EXAMINATION (CONTINUED) BY MR. MCGINNIS   2324
 6   EXAMINATION BY CHAIRMAN NOBLE                    2352
     DIRECT EXAMINATION (CONTINUED) BY MR. MCGINNIS   2353
 7   EXAMINATION BY CHAIRMAN NOBLE                    2355
     DIRECT EXAMINATION (CONTINUED) BY MR. MCGINNIS   2355
 8   EXAMINATION BY COMMISSIONER ALLEN                2375
     DIRECT EXAMINATION (CONTINUED) BY MR. MCGINNIS   2376
 9   EXAMINATION BY COMMISSIONER HORTON               2381
     DIRECT EXAMINATION (CONTINUED) BY MR. MCGINNIS   2382
10   EXAMINATION BY COMMISSIONER ALLEN                2390
     DIRECT EXAMINATION (CONTINUED) BY MR. MCGINNIS   2391
11   EXAMINATION BY COMMISSIONER HORTON               2391
     DIRECT EXAMINATION (CONTINUED) BY MR. MCGINNIS   2392
12   EXAMINATION BY COMMISSIONER ALLEN                2392
     DIRECT EXAMINATION (CONTINUED) BY MR. MCGINNIS   2393
13   EXAMINATION BY COMMISSIONER ALLEN                2396
     DIRECT EXAMINATION (CONTINUED) BY MR. MCGINNIS   2397
14   EXAMINATION BY CHAIRMAN NOBLE                    2404
     DIRECT EXAMINATION (CONTINUED) BY MR. MCGINNIS   2407
15   EXAMINATION BY COMMISSIONER HORTON               2441
     DIRECT EXAMINATION (CONTINUED) BY MR. MCGINNIS   2442
16   CROSS-EXAMINATION BY MR. SLADE                   2491
17
18
19
20
21
22
23
24
25


Coash & Coash, Inc.







SALT RIVER     VOLUME 11      01/28/2016 Page 2302


 1                 BE IT REMEMBERED that the above-entitled
 2  and numbered matter came on regularly to be heard
 3  before the Arizona Navigable Stream Adjudication
 4  Commission, at Squire Patton Boggs (US), LLP, 1 East
 5  Washington Street, Suite 2700, Phoenix, Arizona,
 6  commencing at 9:00 a.m. on the 28th day of January,
 7  2016.
 8
    BEFORE:   WADE NOBLE, Chairman
 9            JIM HENNESS, Vice Chairman
              JIM HORTON, Commissioner
10            BILL ALLEN, Commissioner
11
    COMMISSION STAFF:
12
         Mr. George Mehnert, Director,
13       Legal Assistant, Research Analyst
14
15  APPEARANCES:
16
    For the Arizona Navigable Stream Adjudication
17  Commission:
18       SQUIRE PATTON BOGGS (US) LLP
         By Mr. Matthew L. Rojas.
19       1 East Washington Street
         Suite 2700
20       Phoenix, Arizona 85004
         (602) 528-4000
21       matthew.rojas@squirepb.com
22
23
24
25


Coash & Coash, Inc.







SALT RIVER     VOLUME 11      01/28/2016 Page 2303


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


Coash & Coash, Inc.







SALT RIVER     VOLUME 11      01/28/2016 Page 2304


 1  APPEARANCES CONTINUED:
 2
    For Maricopa County:
 3
         HELM, LIVESAY & WORTHINGTON, LTD
 4       By Mr. John Helm, Esq.
         1619 East Guadalupe Road
 5       Suite 1
         Tempe, Arizona  85283
 6       (480) 345-9500
         helm.john@hlwaz.com
 7
 8
    For Defenders of Wildlife, et al.:
 9
         ARIZONA CENTER FOR LAW IN THE PUBLIC INTEREST
10       By Ms. Joy E. Herr-Cardillo
         2205 East Speedway Boulevard
11       Tucson, Arizona  85719
         520-529-1798
12       jherrcardillo@aclpi.org
13
14  For the City of Phoenix:
15       CITY OF PHOENIX LAW DEPARTMENT
         By Ms. Cynthia S. Campbell
16       200 West Washington Street
         Suite 1300
17       Phoenix, Arizona  85003-1611
         602-262-6761
18       cynthia.campbell@phoenix.gov
19
20  For the City of Tempe:
21       CITY OF TEMPE
         By Mr. Chuck Cahoy
22       Deputy City Attorney
         City Attorney's Office
23       21 E. Sixth Street
         Suite 201
24       Tempe, Arizona 85281
         480-350-8227
25       chuck_cahoy@tempe.gov


Coash & Coash, Inc.







SALT RIVER     VOLUME 11      01/28/2016 Page 2305


 1  APPEARANCES CONTINUED:
 2
 3  For the City of Mesa:
 4       ENGELMAN BERGER, P.C.
         By Mr. William H. Anger
 5       3636 N. Central Avenue
         Suite 700
 6       Phoenix, Arizona  85012
         602-271-9090
 7       wha@eblawyers.com
 8
 9  For San Carlos Apache Tribe:
10       THE SPARKS LAW FIRM, PC
         By Mr. Joe P. Sparks, Esq.
11       By Ms. Julia M. Kolsrud
         7503 East First Street
12       Scottsdale, Arizona 85251
         (480) 949-1339
13       JoeSparks@sparkslawaz.com
         julia@sparkslawaz.com
14
15
16
17
18
19
20
21
22
23
24
25


Coash & Coash, Inc.







SALT RIVER     VOLUME 11      01/28/2016 Page 2306


 1                 CHAIRMAN NOBLE:  Good morning.  Would
 2  you do roll call?
 3                 DIRECTOR MEHNERT:  Commissioner Allen?
 4                 COMMISSIONER ALLEN:  Here.
 5                 DIRECTOR MEHNERT:  Commissioner Henness?
 6                 COMMISSIONER HENNESS:  Here.
 7                 DIRECTOR MEHNERT:  Commissioner Horton?
 8                 COMMISSIONER HORTON:  Here.
 9                 DIRECTOR MEHNERT:  Chairman Noble?
10                 CHAIRMAN NOBLE:  Here.
11                 DIRECTOR MEHNERT:  Plus, we have our
12  attorney.  Which attorney?  Oh, Matt Rojas today.
13  We're ready to go.
14                 CHAIRMAN NOBLE:  Thank you.
15                 Mr. McGinnis, I understand that we're on
16  Slide 50 of 500.  I can't remember what the top end is,
17  but we're ready to go.
18
19              DIRECT EXAMINATION (CONTINUED)
20  BY MR. MCGINNIS:
21      Q.    First we're going to go back to Slide 11.
22            So my recollection, Dr. Mussetter, is that we
23  finished on Slide 49 and 50 last night.  Is that your
24  recollection?
25      A.    That is correct.
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 1      Q.    And was that the end of your testimony about
 2  Segment 2?
 3      A.    Yes.
 4      Q.    Okay, so we're now getting ready to go on to
 5  Segment 3?
 6      A.    That's correct.
 7      Q.    And the only reason I wanted to go back to
 8  Slide 11 is just to refresh our recollection about
 9  where Segment 3 was.
10      A.    Right.  So Segment 3 is from the lower end
11  of, basically, the whitewater reach that is Segment 2
12  down to Roosevelt Dam.  So it includes some
13  free-flowing part of the river and then also Roosevelt
14  Reservoir.
15      Q.    Let's go back to Slide 50 then.
16                 CHAIRMAN NOBLE:  Easy for you to say.
17  BY MR. MCGINNIS:
18      Q.    50 was just a title slide, so we're now at
19  51.
20      A.    Okay.
21      Q.    And now you're talking about Segment 3; is
22  that correct?
23      A.    That's correct.
24      Q.    Okay.
25      A.    So the first thing I wanted to do is talk a
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 1  little bit about the flows in Segment 3.  Segment 3 is
 2  above the confluence with Tonto Creek, so the flows
 3  there are best represented by the measured discharges
 4  at the near Roosevelt gage.  And so this kind of brown
 5  lower line here is the median mean daily flow
 6  hydrograph for that gage, and we talked quite a bit
 7  about that yesterday.
 8            I've also included the combined flow of the
 9  Salt River near Roosevelt and Tonto Creek in this
10  hydrograph, because I want to again address the sort of
11  conceptual typical flow curves that Mr. Fuller
12  presented, and he lumped Segments 3 and 4 into the same
13  slide.  So, actually, Segment 4 would be better
14  represented by that combination of the Roosevelt and
15  Tonto flow, so that's why I put them there.
16            The gray line on the bottom is the median
17  mean daily flow hydrograph for the period of record at
18  the Tonto Creek gage.  So you can kind of see how the
19  timing matches up on those.
20      Q.    And we talked yesterday about the two
21  different gages that have been around Roosevelt --
22      A.    Right.
23      Q.    -- for a period of time.
24            This one you said is the near Roosevelt gage?
25      A.    It's called the near Roosevelt gage.
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 1      Q.    And is that on the upstream end of Roosevelt?
 2      A.    It's at the head of Roosevelt Reservoir, yes.
 3      Q.    Slide 52?
 4      A.    So moving onto the next slide, this is
 5  Mr. Fuller's image where he is attempting to represent
 6  the typical range of flows, the annual hydrograph that
 7  you would see in Segments 3 and 4 and then relate that
 8  to his perception of the boatable flows for different
 9  types of craft.
10            So you see that his maximum flows during that
11  spring runoff period peak out in the low 2,000s, 2,100
12  to 2,200, probably, cubic feet per second, and then
13  they drop back down; but for the most part, they're
14  well above his 340 cfs estimate of the median flow at
15  the Roosevelt gage.
16            So I want to superimpose, like we did
17  yesterday, the actual data from the near Roosevelt gage
18  onto his plot, so we can put that into context.
19            The top very jagged line is the average daily
20  flow for the period of record.  In other words, we take
21  each day of the year, we take all the flows from 1914
22  through the -- I use through 2015 for purposes of my
23  analysis, and average them, and that very irregular
24  line is the line that we get when we do that.
25            Again, the spikes in that line are
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 1  representation of the individual flood events, of
 2  individual flood events that happen during particular
 3  years.  And as we discussed yesterday, it's a little
 4  bit misleading to even look at these sort of lumped
 5  hydrographs, because they pull together all of the
 6  large floods, basically, that happened over the full
 7  period of record; and they don't really, in many
 8  cases -- I think I could safely say most cases, they
 9  don't accurately represent what happens during any
10  particular year.
11            But, nonetheless, that average line more or
12  less corresponds with Mr. Fuller's representation of
13  the typical flows in that reach.
14            I've also included again the median mean
15  daily flow hydrograph, which I would represent to be a
16  more representative characterization of the typical
17  flows that you would see on any given day through the
18  year.  And as you see, they're substantially lower than
19  the flows that he represents in his curve.  And, you
20  know, because it's the median mean daily flow, we're
21  below his 340 cfs median about half the year.
22      Q.    And so the shape of the curve with the median
23  is generally the same shape as the mean curve, it's
24  just lower; is that right?
25      A.    It's just lower, yes.  Yes.
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 1      Q.    Slide 53?
 2      A.    Okay.  So recognizing that there's still
 3  uncertainty about whether Segment 3 or the Roosevelt
 4  Reservoir part of Segment 3 is really part of the
 5  discussion here, we did what we could to find the
 6  available information about what the river under
 7  Roosevelt Reservoir looked like prior to Roosevelt Dam
 8  in that portion of Segment 3.
 9            There is a set of maps available, actually
10  two sets of maps available, for the time period soon
11  after construction of Roosevelt Reservoir.  We were not
12  able to identify any mapping that clearly showed
13  conditions prior to construction of the reservoir.
14            So the maps that I'm going to show you were
15  developed from surveys that were made in 1914; and then
16  there was another, somewhat more detailed, survey done
17  in 1916.  We, unfortunately, don't have the mapping for
18  that; but there is discussion in the survey report, and
19  so I can relate to you what they said about the amount
20  of sediment that had deposited in the reservoir since
21  construction.
22            There were some issues with the 1914 survey
23  that they subsequently identified in 1916.  They don't
24  change the substance of what you see on the mapping.
25  It's detail-level things that surveyors would worry
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 1  about.
 2            So I believe these maps are a reasonable
 3  representation of what the bed of the reservoir looked
 4  like not long after the reservoir was constructed.
 5      Q.    So the map on Slide 53 has a date on it of
 6  April 1915.
 7      A.    That's correct.
 8      Q.    Do you see that?
 9      A.    I do see that.
10      Q.    Is that using the 1914 data?
11      A.    That's correct.
12      Q.    And in 1914 the reservoir was there, right?
13      A.    The reservoir had been there for roughly
14  three years.
15      Q.    So what process, is it your understanding,
16  that the Reclamation Service went through to determine
17  the elevations on this map, given that the water level
18  was already above the land?
19      A.    Yes.  So they established a series of cross
20  sections, transects across the reservoir.  The
21  documentation says they were spaced at 100 to 500-foot
22  spacings.  And when we look at the details of some of
23  these maps, you'll see some triangle points on the
24  maps, and those are the monuments at the ends of the
25  cross sections.  So that will give you a flavor for the
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 1  density of the cross sections.
 2            So they surveyed those monuments in, and in
 3  1914 they used the water level at the time of the
 4  survey as their reference mark, and then they floated
 5  across in a boat along the transect and they dropped a
 6  sounding weight down to the bed of the reservoir and
 7  recorded the depth.  And then they related that to the
 8  water surface at the time they did the survey, so that
 9  they could get a cross section profile across the
10  reservoir, of the ground across the reservoir.
11      Q.    As of 1914, Roosevelt had been filling for
12  several years; is that correct?
13      A.    For about three years, yes.
14      Q.    So when a new reservoir is built, is there
15  some amount of sediment that's deposited on the land
16  underneath the reservoir upstream from the dam?
17      A.    Could you ask that question again?
18      Q.    Yeah.  Probably not a good question.
19            Was there sedimentation that occurred on the
20  bottom of the reservoir between the time the dam was
21  built and the time the survey was done?
22      A.    There was.
23      Q.    And so would the elevation shown in that 1914
24  sediment survey necessarily be exactly the same as what
25  the elevation was prior to building the dam?
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 1      A.    No, they would not.  And there were three
 2  specific areas that they noted some substantive
 3  changes, I would say, or substantive amount of
 4  deposition.
 5            They said there was 6 to 8 feet of deposits
 6  in the narrow piece of land near the dam, and I believe
 7  the dam is right where my somewhat shaky laser is
 8  pointing.  It's in that little neck right there, I
 9  think, that they're talking about.  And their
10  conclusion was that that actually had deposited in
11  there during the period of construction of the dam when
12  they had the coffer dams and the diversion in place at
13  that location.  They're not -- it was there when the
14  dam was completed, basically.
15      Q.    And were you able to find any surveys of the
16  elevation of the land beneath the dam before the dam
17  was built?
18      A.    There are a few very localized surveys in
19  that area that we found documentation of.
20  Unfortunately, the resolution of those surveys was not
21  really adequate to shed a whole lot of light on the
22  question that we're wrestling with here.
23      Q.    So is this 1914 sediment survey as close
24  information as you can get?
25      A.    It's the best information I could get about
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 1  what was there before.  Okay.
 2      Q.    And I think we said this, and it's on the
 3  page.  This survey was done by the United States
 4  Reclamation Service?
 5      A.    The U.S. Reclamation Service.
 6      Q.    Was that the predecessor to the Bureau of
 7  Reclamation today?
 8      A.    That's my understanding, yes.
 9            So if I could just add a little bit of
10  detail.  I mentioned there were three areas that they
11  noted sedimentation in both the 1914 and 1916 survey.
12  We talked about the one by the dam.  They also said
13  there was a fair amount of sedimentation at the head of
14  the Tonto Creek arm and the Salt River arm, in both
15  areas.
16            The 1914 survey report concluded that the
17  total amount of sediment was about 14,000 acre-feet,
18  which is a really small, obviously, percentage of the
19  total storage in the reservoir.
20            The 1916 survey adjusted that to about
21  27,000, based on their adjustment of the triangulation
22  system and so on that had been done for the 1914
23  survey.
24            And then between 1914 and 1916, there was
25  another 20,000 deposited within the confines of the
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 1  1914 survey, and because they were at a higher level at
 2  that time, they extended it farther up both branches.
 3            The bottom line is, as of 1916, there was
 4  about 62,000 -- they concluded there was about 62,000
 5  acre-feet of sediment in the reservoir.
 6      Q.    Did you obtain and provide to the Commission
 7  some supporting information about the sediment surveys?
 8      A.    I did.  I believe we submitted the three --
 9  excerpts from the three reports that discuss the
10  information that I talked about as exhibits.
11      Q.    And I believe those are also part of
12  Exhibit C039, the last revision.  Yes.
13            Anything else on Slide 53?
14      A.    No.
15      Q.    Slide 54?
16      A.    So 54 is just a recent Google Earth photo of
17  the reservoir so that you can -- if we flip back and
18  forth between, you can get a sense of what that -- what
19  the reservoir looks like today full of water.
20      Q.    Okay.
21      A.    So let's look --
22      Q.    This is 55?
23      A.    Move to Slide 55 and look at some details.
24            I've zoomed in on portions of the mapping in
25  key areas so that we can see what they actually drew on
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 1  those maps.
 2            The triangle points that are numbered around
 3  the edge are the monuments that represent their
 4  transects.  So this -- the one right above the dam they
 5  would have gone across a line between the two points on
 6  opposite sides of the canyon and so on as we move
 7  upstream.
 8            Again, they concluded that there was 6 to 8
 9  feet of sediment deposited in this area.  Actually, let
10  me correct that.  The 6 to 8 feet was the 1914 period.
11  And then the total amount by the time they got to 1916
12  was closer to, I think they said, 22 to 28 feet, so a
13  fair amount of sediment in there.  And so the contours
14  here would certainly not be representative of what was
15  there.
16      Q.    And that's the area right up next to the dam;
17  is that correct?
18      A.    Yeah, that really narrow part of the canyon
19  above the dam.
20      Q.    Is that where you would expect the highest
21  layer of sediment to be laid down?
22      A.    Well, yes and no.  The way they characterize
23  it, it was mostly silt.  So you would expect to see a
24  lot of silt.  That is a place where silt would fall
25  out.  Typically, you would expect the bulk of the
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 1  sedimentation to occur at the head of the two arms of
 2  the reservoir, because that's where most of the
 3  sediment is coming in; but it's not unusual to see silt
 4  all the way down against the front of the dam.
 5      Q.    Was the channel of the river depicted on this
 6  map?
 7      A.    There are pencil lines that had been added to
 8  the map that appear to represent what they believe the
 9  channel alignment to be at the time of the reservoir,
10  and so -- at the time of the survey.  I'm sorry.  And
11  those are depicted by the sort of gray lines here.
12            And one interesting thing that we see in this
13  image is the sort of multichannel pattern that you see
14  at the confluence of Tonto Creek coming in from the
15  left, and then the Salt River comes in from the right.
16  And so there are obviously a lot of, historically even
17  before the reservoir, a lot of sedimentation in that
18  area, sort of an alluvial fan at the mouth of Tonto
19  Creek.  And that's what contributes to that braiding
20  effect.
21            And we'll see some photographs of that later
22  on this morning, of what that looked like prior to the
23  dam.
24      Q.    Slide 56?
25      A.    So Slide 56 is again moving up into the
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 1  reservoir.  The lower left corner is actually the upper
 2  right corner of the previous image that we looked at.
 3  And, you know, you see a fairly narrow piece of canyon
 4  right up in this area, and then it widens out into the
 5  broad sort of valley bottom that existed before the
 6  dam.
 7            And the interesting thing that you see here,
 8  there was very little additional sedimentation in this
 9  portion of the reservoir, according to the report.  It
10  was either all at the head of the reservoir or stacked
11  in right down at the dam.  So the contours in this area
12  are probably very similar to what they were prior to
13  filling of the reservoir.
14            And the interesting thing you see here is,
15  you know, you have one area of a split channel, so
16  you've got one set of braids there; and then if you
17  look at the contour lines, you see, in this case,
18  fingers that point in the upstream direction, and those
19  are an indication of additional channels that
20  preexisted the reservoir.
21      Q.    There are actually three areas of split
22  channels in this map, aren't there?
23      A.    Well, we have the one that we previously
24  looked at down at the mouth of Tonto Creek.  This is
25  Tonto Creek coming in in that area.
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 1      Q.    Isn't there another one up in the upper
 2  right?
 3      A.    I'm seeing the downstream end of another
 4  split at this location as well.
 5      Q.    And this is on the Salt arm above the
 6  confluence; is that right?
 7      A.    That's the Salt arm above the confluence.
 8      Q.    Slide 57 then?
 9      A.    So this moves again upstream.  So that third
10  split that Mr. McGinnis referred to is this guy right
11  here.  You could just see the very end of that in the
12  previous slide, and we're moving on upstream.
13            There's, again, a constriction.  This is
14  called Windy Hill at this location, according to the
15  map.  And then you go up and there's a fairly broad
16  floodplain here, and you see multiple fingers and
17  several flow splits, the way they've sketched it in, as
18  we move farther up in the reservoir.  And, again, this
19  is down in the middle of the reservoir, so you wouldn't
20  expect to see much sedimentation as a result of the
21  presence of the reservoir in this location.  That's
22  probably fairly close to what it looked like prior to
23  the dam.
24      Q.    Slide 58?
25      A.    And then we continue to move upstream towards
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 1  the head of the reservoir; multiple fingers in this
 2  area, a flow split.  So, again, very consistent with
 3  the patterns that we saw before.  We're getting into an
 4  area where some of what you see here could actually be
 5  influenced by the sedimentation in the head of the
 6  reservoir.
 7      Q.    Slide 59, is that another portion of the 1915
 8  map?
 9      A.    This is actually up at the head of the
10  reservoir.
11            There's some uncertainty about all of this,
12  about the quantities of sediment, I should point out;
13  and that is because the original prereservoir survey
14  was a fairly coarse resolution.  It was only about
15  10-foot contour interval.  And so they discuss this in
16  the reports; that, you know, comparison to the old ones
17  in those areas at the head of the two arms of the
18  reservoir, to get a really rigorous estimate of the
19  sedimentation is a little bit dicey because of the
20  coarse resolution.
21      Q.    Is that because the 1914 and 1916 surveys
22  were done at a smaller elevation contour?
23      A.    Much higher resolution, yes.  The mapping
24  here is probably fairly accurate.
25      Q.    Okay.  Slide 60?
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 1      A.    Okay.  So just to give you a sense of the
 2  gradient through the reservoir, I've taken the modern
 3  profile.  This is just a piece of what we looked at
 4  yesterday on one of the initial slides.  So we have
 5  Roosevelt Dam and the reservoir elevation here, and you
 6  see where the upper part of the reservoir is in this
 7  location.  So this is water surface and then channel
 8  bed from the USGS 10-meter resolution mapping, and I've
 9  plotted the gradient of the bed profile indicated by
10  the mapping that we just looked at on the map, just for
11  reference.
12            And I just noticed that I have a typo on
13  here.  The legend that says 16 feet per mile is
14  correct.  The slope labeling, unfortunately, on the
15  plot is not correct.  That actually applies to a
16  similar one we'll look at down under Stewart Mountain
17  Dam.  So this should be 16 feet per mile in the middle
18  of the plot.
19      Q.    That's next to the blue line?
20      A.    Next to the blue line, yes.
21      Q.    Okay.
22      A.    Yes.
23
24             EXAMINATION BY COMMISSIONER ALLEN
25                 COMMISSIONER ALLEN:  The area that's
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 1  above the lake, maximum lake level that does conform to
 2  the slope that existed prior to the reservoir being
 3  constructed is all what?
 4                 THE WITNESS:  This is probably the
 5  sedimentation, the delta at the head of the reservoir,
 6  yes.
 7                 COMMISSIONER ALLEN:  Okay.  The
 8  interesting thing about that is that it's above the
 9  static water level or the maximum water level of the
10  reservoir.
11                 THE WITNESS:  Yes.
12                 COMMISSIONER ALLEN:  So that means that
13  the sedimentation actually occurred upchannel from
14  where the reservoir -- where one would think the
15  reservoir would actually be.
16                 THE WITNESS:  Yes.  There are several
17  processes involved there.  One, of course, is this is
18  just sort of a normal water level, and the reservoir
19  level can be higher than that.
20                 COMMISSIONER ALLEN:  Okay.
21                 THE WITNESS:  And then what tends to
22  happen is, you have coarse-grained sediment moving
23  down.  It stacks in right in this area and then it kind
24  of builds in the upstream direction, so you get a fan.
25  It doesn't have to be in the backwater to create
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 1  deposition.
 2                 COMMISSIONER ALLEN:  Yeah.
 3                 THE WITNESS:  So it's not unusual.
 4
 5             DIRECT EXAMINATION (CONTINUED)
 6  BY MR. MCGINNIS:
 7      Q.    Okay.
 8      A.    So it was just for context in the overall
 9  slope.
10      Q.    Slide 61?
11      A.    So this is one of the maps that I referred to
12  earlier that is actually a prereservoir map that shows
13  the narrow arm that we talked about earlier.  Roosevelt
14  Dam is at this location.
15            And this, I believe, was done prior to or
16  during construction of the dam.  Unfortunately, they
17  show the Salt River, just the water surface there, so
18  there are really not much detail you can gain about
19  what the river looked like, other than it was just
20  single-thread in that narrow neck.  And then this cross
21  section is really focused on the valley profile.  And
22  so you can kind of see the river down in the bottom.
23            About the best you can get off of a map like
24  this is what was the typical width of the river.  We
25  don't really know what the discharge would have been
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 1  for mapping of the water surface that they seem to be
 2  showing with the river boundary.
 3      Q.    Is there an inset on that map that relates to
 4  the condition of the river at the confluence of Salt
 5  River and Tonto Creek?
 6      A.    And there is, and so that's the relevant --
 7  one of the relevant points about this slide.  They
 8  show -- consistent with the braided pattern that we
 9  looked at in the earlier image, there's a set of arrows
10  at the top of the figure, and the labeling by those
11  arrows say "River bottoms of shifting sand changing
12  channels."  And it's very characteristic of a
13  braided-type river segment.
14      Q.    And this map was done?
15      A.    In 1908.
16      Q.    By?
17      A.    By the U.S. Reclamation Service.
18      Q.    And 1908, was that a time when personnel from
19  the Reclamation Service were up at Roosevelt doing work
20  on the dam?
21      A.    Yes, it was under construction at that time.
22      Q.    So would they have been familiar, you think,
23  with the condition of the river while they're up there?
24      A.    Sure.
25      Q.    Slide 62?
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 1            I guess is that the end of the testimony
 2  focusing specifically on --
 3      A.    Aside from the photographs that we'll look at
 4  later on this morning, that's the extent of the
 5  information that I was able to find about what was
 6  under the reservoir prior to the reservoir existing.
 7      Q.    So are we now moving on to Segment 4?
 8      A.    So let's move down to Segment 4.  This
 9  goes --
10      Q.    Before we get there, Segment 4, can you tell
11  us what that stretch is?
12      A.    Yes.  Excuse me.
13            Segment 4 goes from Roosevelt Dam to Stewart
14  Mountain Dam.  So it's the reach that is basically
15  inundated by the series of reservoirs below Roosevelt.
16      Q.    So you're on Slide 63 now?
17      A.    I'm on Slide 63.
18            I'll show just a few photographs of what that
19  looks like today.  These are photographs that I took
20  from a helicopter in November of 2013.  This one is a
21  view looking downstream.  Roosevelt Dam is just behind
22  us a couple miles, and this is just the reservoir, the
23  inundated area.  And one thing you can see, it's a
24  fairly narrow canyon and it's bedrock-controlled on the
25  side.  So if you can imagine, if you extend those
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 1  slopes down to the bottom of the valley under that
 2  water, it's quite narrow.
 3      Q.    Is that necessarily what the river in that
 4  area would have looked like before the dams were built,
 5  or is it affected by the downstream dams?
 6      A.    The water that you see in the photograph now?
 7      Q.    Yes.
 8      A.    Yes.  No, it wouldn't have looked anything
 9  like that.
10      Q.    And why is that?
11      A.    Well, because the gradient or the effective
12  gradient of the river now is essentially flat, so it's
13  a pool; whereas there was a substantial slope, and so
14  you would have seen a canyon-bound river with riffles
15  and rapids and pools and things, vaguely similar to
16  what Segment 2 looks like, although probably it wasn't
17  as steep as Segment 2 and not quite as rough, but still
18  similar.
19      Q.    So is there more water at that particular
20  location now because the water's backed up by the
21  downstream dams?
22      A.    Yes.
23      Q.    Is that all you had for Slide 63?
24      A.    That's all I had for Slide 63.
25      Q.    Moving to Slide 64?
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 1      A.    So if we move to 64, this is another just
 2  typical photo of the canyon-bound section.  This is
 3  about 4 miles below Horse Mesa.  And I would basically
 4  make the same comments I made previously about this
 5  slide; narrow canyon, bedrock-controlled.  What we see
 6  here is ponded water, nothing like you would have seen
 7  prior to the reservoirs.
 8      Q.    Okay.  Slide 65 then?
 9      A.    And this is a view upstream of Mormon Flat
10  Dam.  You see the pool up above the dam, and then down
11  below, that's also ponded water backed up by Stewart
12  Mountain that's ahead of Saguaro Lake.  But, again,
13  this whole Segment 4, the characteristics are pretty
14  similar all the way through the reach; canyon-bound.
15      Q.    Would you say that the water conditions at
16  least between the head of Roosevelt and Stewart
17  Mountain are all affected by the dams?
18      A.    Yes, clearly.
19      Q.    66?
20      A.    So moving to Slide 66, we had a similar set
21  of mapping that was collected by the Reclamation
22  Service in 1903, actually.  So it was certainly
23  pre-Stewart Mountain Reservoir.  And I went through a
24  similar exercise there; plotted the gradient of the
25  riverbed as indicated on those maps from the contours,
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 1  just to get a sense of how the profile compared with
 2  what we have today.
 3            The upper red line, again, is the same modern
 4  profile that we talked about earlier; and then the blue
 5  line with the crosses on it is from the 1903
 6  Reclamation Service mapping.
 7            It's curious that the profile indicated here
 8  at the base of Mormon Flat Dam in 1903 was some 10 feet
 9  or so below what we currently have as the base of
10  Mormon Flat Dam.  There was no contour in that area on
11  the mapping, so it's not clear if maybe there's a
12  little bit of a hump in the profile there.  There could
13  be error.  We don't know.
14            The sort of heavy marks that you see at the
15  base of Mormon Flat Dam, they come from a different
16  data source than the brown, another more recent set of
17  mapping that I had that showed that as the elevation,
18  which corresponds to the current.
19            So there's some uncertainty about the
20  elevations on here.  Nonetheless, the slope of that
21  area is actually the 10 feet per mile that I
22  inadvertently put on the other plot.  So the gradient
23  here is about 10 feet per mile.
24      Q.    And that 1903 Reclamation Service data, does
25  that come from a time before any of the storage dams
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 1  were there?
 2      A.    Yes, it does.
 3      Q.    Slide 67 then?
 4      A.    So this is actually the mapping that that
 5  previous profile we talked about came from, and I'll do
 6  a similar thing to what I did with the Roosevelt
 7  Reservoir mapping.  This is sort of an overview of what
 8  it shows.  The downstream end of the map is Stewart
 9  Mountain Dam and then Mormon Flat Dam is near the
10  upstream end of the map.
11      Q.    And what year is this map?
12      A.    And so this mapping was done in 1926, so it
13  would have been after completion of Roosevelt, but
14  obviously prior to Stewart Mountain Dam.
15      Q.    Okay.  Slide 68?
16      A.    So Slide 68 and the next few slides zoom in
17  on pieces of that mapping, so that we can see some of
18  the notation and the way they represented the river
19  channel.
20            There are notes, you'll notice, on several of
21  these about, you know, sand and gravel present.  This
22  was apparently a sand and gravel bar in this area.
23  We're starting towards the downstream end, so this is
24  Stewart Mountain Dam now and moving upstream.
25            Right under the dam or just immediately
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 1  downstream from the line of the dam, there's a large
 2  sand and gravel bar that splits the channel into two
 3  parts.  On the upper part of the figure you see a
 4  pretty wide area depicted for the channel.  It's not
 5  clear whether that would be a flow split or could even
 6  be a pool, for that matter.
 7            But there's obviously a fair amount of
 8  alluvium and some splitting of the channel in this
 9  area.
10      Q.    Do you know what the dashed lines are on the
11  map?
12      A.    I believe that is intended to represent the
13  edge of water at the time of the mapping.
14      Q.    And this was after Roosevelt was constructed;
15  is that right?
16      A.    This is after Roosevelt was constructed.
17      Q.    And you talked earlier, Roosevelt was
18  capturing some sediment; is that correct?
19      A.    Yes.
20      Q.    So you had sand bars basically within the
21  channel even after Roosevelt was taking some of the
22  sediment out upstream?
23      A.    That's correct.  The bulk of the sediment
24  that comes in from Tonto Creek in the Upper Salt River
25  would be trapped in Roosevelt Reservoir.  So there's
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 1  undoubtedly some impact of that at this location, most
 2  likely coarsening of the surface there.  There's
 3  probably less sand than there would have been prior to.
 4      Q.    And you talked about this, but can you read
 5  what it says right there where I'm pointing?
 6      A.    The area, this sort of oblong shape, the note
 7  inside that says "Sand and Gravel Island."  And then
 8  there's a "Main Channel" and a "Secondary Channel."
 9      Q.    And those are stated on the map, right?
10      A.    That's on the map, yes.
11      Q.    Slide 69 then?
12      A.    So just moving upstream again.  Some other
13  interesting notes that are similar to what we saw
14  before on the left side of the map.  We see again this
15  sand and gravel island, so we have a flow split at this
16  location, and then there's a sand and gravel bar right
17  going into that bend.
18            So it's similar to the process I talked about
19  yesterday.  There's probably some backwater from partly
20  the constriction and partly just the fact that we have
21  the force of water around a bend, and so we have
22  deposition in that area.  And we often see sand and
23  gravel bars in that position in a river.
24            They characterize the material, along the
25  sides of the river here at least, as good sand and
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 1  gravel.  As we go upstream, that portion does appear to
 2  be a single-thread channel in that portion of the
 3  reach.
 4      Q.    Slide 70?
 5      A.    Moving farther upstream, here is another
 6  fairly sharp bend in the river, and the channel
 7  bifurcates, an island or sand gravel bar right in the
 8  middle of that bifurcation.  So we've got two channels
 9  there, and the bar in the middle is good sand and
10  gravel.
11      Q.    Then Slide 71?
12      A.    And then as we get farther upstream, this is
13  in a very constricted part of the canyon, obviously a
14  single-thread channel, although they do note at least
15  one sand and gravel bar in this segment of the reach in
16  the middle of the channel.  That bar would be exposed
17  at some flow levels and under water at other flow
18  levels.  You can't tell from this mapping what flow
19  would actually inundate the bar.
20      Q.    Okay.  Slide 72?
21      A.    72, very similar, single-thread channel,
22  really narrow; but they do note sand and gravel bars,
23  at least one sand and gravel bar in this portion of the
24  reach.
25      Q.    Slide 73?
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 1      A.    And then 73 is the same.  They note one bar
 2  down at the bottom.  It's a very narrow, single-thread
 3  channel in this area, and the note says we're about
 4  9 miles upstream from Stewart Mountain Dam.
 5      Q.    So does that mean the maps we just looked at
 6  cover an area about 9 miles?
 7      A.    Yes.
 8      Q.    And you saw numerous sand bars on there; is
 9  that right?
10      A.    Sand and gravel bars, yes.
11      Q.    Did you see any notations of rapids in that
12  particular section?
13      A.    I did not.
14      Q.    Slide 74 I think is where we switch
15  PowerPoints; is that correct?
16      A.    That is.
17      Q.    We'll come back to it.
18            And the other PowerPoint you're pulling up is
19  the portion of Exhibit C038 in the record.
20            Can you tell us what this PowerPoint
21  represents?
22      A.    So this is a series of historical aerial
23  photographs that show various portions of the reach
24  that we're discussing.  It focuses mostly on Segments 3
25  and 4, the area around Roosevelt Dam and some of the
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 1  other dams.  We also have some photographs of Granite
 2  Reef Dam downstream that we'll be talking about later
 3  when we switch back to the other PowerPoint.
 4      Q.    I think you said aerial photographs.  Were
 5  these aerial, or were they taken from the ground?
 6      A.    Did I say aerial?  I apologize.  These are
 7  oblique historical ground photographs that were taken
 8  of the reach.
 9            You've probably seen some of these before,
10  but most of them are fairly high-resolution
11  photographs.  And so the images that you've seen in the
12  past of the ones that you have were fairly low
13  resolution or they were zoomed out a long way and you
14  couldn't see much.  And so we were able to take these
15  higher resolution ones and zoom in, so we can focus in
16  on some details that you, I think, haven't previously
17  seen.  So that's our main intent here.
18      Q.    Several of these photographs have a notation
19  on them that says "Lubkin," L-U-B-K-I-N?
20      A.    Yes.
21      Q.    Do you know what that is?
22      A.    Well, he was a photographer back at roughly
23  the time that Roosevelt Dam was being constructed, and
24  he took a large number of photographs in the area.
25  They're of really good quality.
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 1                 MR. MCGINNIS:  And just for the
 2  Commission, I think Dr. Littlefield is going to talk
 3  some about Mr. Lubkin when he's here, and we would have
 4  had him first, but we switched in order to accommodate
 5  the schedule.  So you'll find out more about
 6  Mr. Lubkin.
 7  BY MR. MCGINNIS:
 8      Q.    Let's go through these photographs, and I
 9  want to go a little more quickly than we've been with
10  the graphs and slides, just because I think they're
11  more intuitive and take less discussion.
12      A.    Right.  Our intent here is just to give you a
13  sense of what it looked like at that time.
14      Q.    Let me ask you another question about these
15  in general.  A lot of these photographs seem to be
16  taken at Roosevelt or at the Granite Reef Dam site; is
17  that right?
18      A.    Yes.
19      Q.    Would that have been because that's where the
20  Reclamation Service was primarily working in the first
21  decade of the 1900s?
22      A.    I assume that's the case, yes.
23      Q.    Let's go to Slide 3 on this Exhibit C038
24  PowerPoint.
25      A.    Okay.  So this particular picture was taken
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 1  by Mr. Lubkin on January 14th, 1904, prior to Roosevelt
 2  Dam.  It's right at the damsite, according to his note.
 3  I looked up the flows at the at Roosevelt gage.  It's
 4  222 cfs was the mean daily flow on that day.
 5      Q.    Hold it just a second.
 6                 MR. MCGINNIS:  Before we go on, would it
 7  help if we turn the lights out?
 8                 CHAIRMAN NOBLE:  Yes, yes.
 9                 MR. MCGINNIS:  Can you guys see these
10  okay?
11                 CHAIRMAN NOBLE:  Yes.
12                 MR. MCGINNIS:  It would help or you can
13  see them okay?
14                 CHAIRMAN NOBLE:  Well, it depends who
15  you're trying to help.
16                 (A brief recess was taken.)
17  BY MR. MCGINNIS:
18      Q.    So this is Slide 3 on the photograph
19  PowerPoints?
20      A.    Yes, yes.
21      Q.    What were you saying about that?
22      A.    So, again, this is a photograph looking
23  downstream.  I believe it's looking downstream at the
24  damsite.  So we can zoom in on this photograph a little
25  bit and see some interesting things.
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 1            We have a gravel bar in the center, and we
 2  can just zoom in and have a look at the fairly
 3  coarse-grained material that you see on that gravel
 4  bar.
 5            Of particular interest would be the sort of
 6  rapid or riffle that you see at the end of that gravel
 7  bar.  If we zoom in on that, you can see that it's --
 8  actually, this one tells me that we're looking upstream
 9  in this photograph, and I misspoke earlier.  But it's
10  very coarse-grained material over much of that area.
11  Again, this is 220 cfs, so it's a fairly --
12      Q.    Let's go back to the main photograph.
13      A.    Yeah.  Sorry.
14      Q.    So do you think this is looking upstream at
15  the damsite or downstream?
16      A.    I believe it is, just based on the character
17  of the zoomed-in photo there.
18      Q.    Do you see in the background, does that look
19  like mountains to you?
20      A.    Yes.
21      Q.    Does it look to be a white building there?
22      A.    I think so.  Yeah, up on the top of the hill
23  there.
24      Q.    So you think this is downstream from the
25  damsite, looking up at the damsite; is that what you
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 1  just said?
 2      A.    We're looking in the upstream direction.
 3      Q.    Okay.  I'm sorry.  I was just confused.
 4      A.    Sorry.
 5      Q.    Keep going.
 6      A.    So we'll zoom in on this whitewater-ish area
 7  that we see at the end.  So the bar is forcing the
 8  water over against the valley side.  There's a bunch of
 9  coarse-grained debris on the side here.  It's obviously
10  very shallow at this time at 220 cfs.
11      Q.    If you had a load of logs that you were
12  trying to float down the river at this location, at
13  this flow, do you think that gravel bar would present a
14  problem?
15      A.    The gravel bar would be a problem and, also,
16  the coarse material on this side.  You might get a few
17  through this area, but I think you might have a whole
18  lot of logs hung up on the rocks.
19      Q.    And what was the median flow for this
20  segment?
21      A.    This is below Tonto Creek, so my assessment
22  of that, it's about 340 cfs.
23      Q.    And I think you said this flow the day of
24  this picture was?
25      A.    220.
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 1      Q.    So it's below the median?
 2      A.    It's below the median, yeah.
 3      Q.    Sorry.  Go ahead.
 4      A.    So this is a photo, again one of the Lubkin
 5  photos taken on the same day.  He's up on the hill
 6  looking upstream at the Tonto/Salt River confluence.
 7  Tonto Creek is just off the left of the photo and then
 8  this is the Salt River coming down the valley, and this
 9  is that sort of multichannel area that we saw in the
10  mapping right above the confluence, and then it necks
11  down into the canyon, and the dam is just off the
12  page/photograph to the right side.
13      Q.    And this is Slide 8?
14      A.    Sorry.  This is Slide 8.
15      Q.    Is that depiction of the area near the
16  confluence of the Salt and Tonto Creek consistent with
17  what you saw on the map we looked at earlier?
18      A.    Yes, it is.
19      Q.    Slide 9 then?
20      A.    So we can zoom in on a few portions of this
21  photograph and see some detail down in the channel.  So
22  here's one box that we can look at.
23      Q.    You're looking at Slide 10 now?
24      A.    Sorry.  Looking at Slide 10.  And this is the
25  area.  Again, Tonto Creek would be right off to the
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 1  left on this side, and then as the Salt River flow is
 2  coming down, you see at least three flow splits, some
 3  riffly-looking areas that are obviously quite shallow.
 4      Q.    The captions on these photographs, were they
 5  on the original photographs, or did you add those?
 6      A.    These have been added to clarify.  Some of
 7  the notes are -- you can see on the photographs; some
 8  are not.  Some of it was written on the back.
 9      Q.    Okay.  Slide 11, I think you're at?
10      A.    Okay.  So we zoom back out again just to show
11  a different area, and we'll zoom in on this shallow
12  riffle in the lower left corner of the photograph; and
13  you can see it's a gravelly, cobbly riffle and very,
14  very shallow flow across that at this time.
15      Q.    Okay.  That was Slide 12?
16      A.    That was Slide 12.
17            Slide 13, if we move upstream a bit towards
18  the mouth of Tonto Creek, we can zoom in on another
19  area and, again, very similar; gravel-cobble riffle,
20  and you see a few rocks poking out here.  It's
21  obviously very, very shallow at this location.
22      Q.    And that's Slide 14?
23      A.    That's Slide 14.  Excuse me.
24            15, we move up around the bend now, and this
25  would be all Salt River water at this particular
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 1  location.  So if we zoom in on Slide 16, again, you can
 2  make out a very shallow gravel-cobbly riffle along the
 3  side of the channel here, and we also have a split flow
 4  at this location around the mid-channel island.
 5            If we move to the other branch now over to
 6  the left side of the valley bottom, our right side, on
 7  Slide 17, we can zoom in on some similar areas.
 8            So Slide 18 is a riffle in the middle of that
 9  split flow reach, and you can see several areas here
10  that are clearly very, very shallow at this discharge.
11      Q.    Slide 19?
12      A.    19, again, moving upstream above those flow
13  splits, and even where the channel is basically
14  single-thread, we see a couple of areas in here that
15  are very, very shallow as well; one down towards the
16  lower end of the photograph and then one towards the
17  upper right portion of the photograph.
18      Q.    Slide 20?
19      A.    That was Slide 20.
20      Q.    This is 21 then?
21      A.    So this is Slide 21.  It's a similar view,
22  just moved a little bit so you can see upstream in the
23  base of the reservoir more.  And we can, again, zoom in
24  on some additional areas from this photograph and have
25  a closer look.
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 1      Q.    So you're now on 23?
 2      A.    So now I've moved to 23.  I believe this is
 3  the same riffle that we looked at previously, these two
 4  in the photo a few minutes ago, and I think we looked
 5  at this riffle as well.  But you see several places in
 6  here where the flow is very shallow.
 7      Q.    Okay.  This is 24?
 8      A.    24 is just an interesting photograph that was
 9  taken the next day by Lubkin of the valley bottom and
10  some of the workers at the construction site.
11      Q.    25?
12      A.    This one focuses again upstream, taken on
13  January 15th, 1904.
14            We can zoom in on some areas here as well.
15            So Slide 27, this is a flow split here and
16  some shallow -- what appears to be a shallow riffly
17  area in the background.
18            28, same primary photograph.
19            Zooming in a little bit upstream, again, you
20  see bare cobble bars and then a bunch of really shallow
21  riffly areas as we work our way upstream in that
22  photograph.
23      Q.    And this is Slide 29, right?
24      A.    Sorry.  Slide 29.
25      Q.    Is this on the Salt arm above the Salt-Tonto
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 1  confluence?
 2      A.    This is above the Salt-Tonto confluence, yes.
 3      Q.    Is the flow on this one still 222, or is it
 4  different here?
 5      A.    It's slightly higher.  I think it was 223 on
 6  this particular day.
 7            Yeah, 221.  Slightly lower, actually; 1 cfs
 8  lower.  It's the same.
 9            Okay.  So that was Slide 29.
10            Slide 30 is now moving back down into the
11  canyon, looking upstream through the damsite.
12      Q.    Just for reference, the white building we
13  talked about earlier, it looks like those buildings are
14  up in there, right?
15      A.    That's correct.  That's right.
16            So we're down in the canyon now.  This is on
17  the 16th, and the discharge on this day was also
18  roughly 220 cfs.
19            We can zoom in on an area here, moving to
20  Slide 32, that's sort of in the center of that main
21  photograph.  And you see some cobble bars.  You see a
22  bunch of shallow area on the right side of the
23  photographs here.  So there is a lot of shallow flow in
24  this portion as well.
25      Q.    These photographs from 1904, are they the
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 1  closest thing you've seen to photographs of the Salt in
 2  detail in its ordinary and natural condition?
 3      A.    It is, or they are.
 4      Q.    220 cfs, roughly, is that -- how does that
 5  rank among the median?
 6      A.    It's below the median, but it's above the
 7  90 percentile flow, so I think it would be in the range
 8  that at least Mr. Fuller characterized as ordinary
 9  condition, if you will.
10      Q.    And is this before the dam was built?
11      A.    This is before the dam was built.
12      Q.    Was it before any significant diversions?
13      A.    Yes, I believe so.
14      Q.    Was it upstream from all the diversions we've
15  been talking about at Arizona Dam and Granite Reef Dam
16  down in the valley?
17      A.    Certainly, yes.  This is as close as we could
18  get to a natural flow in this part of the reach.
19      Q.    That was 32?  I can't quite see the number
20  down in the corner, so that's why I'm struggling.  So
21  go ahead.  I think it's 32?
22      A.    Okay.  So moving to Slide 33, this is the
23  same one.  We'll zoom in on an area upstream right near
24  the neck of where the canyon necks down.  And, again,
25  you see sand and gravel bars projecting out into the
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 1  river from the left side and from the right side,
 2  narrow channel between them, and there appear to be
 3  riffly areas.
 4      Q.    And this is Slide 34?
 5      A.    Sorry.  Slide 34, yes.
 6      Q.    And is this downstream from the dam?
 7      A.    It's probably just slightly upstream from the
 8  present location of the dam or right in the vicinity of
 9  the dam.
10      Q.    This is a blowup of Slide 33, right?
11      A.    Oops.  Sorry.
12            Yes, it is.
13      Q.    And is that downstream from the dam, looking
14  upstream to the damsite?
15      A.    The damsite is in the photograph.
16      Q.    I see.  Okay.
17      A.    And I think that red box probably is slightly
18  upstream from where the current dam sits.
19      Q.    So does the dam sit about where the two large
20  landforms come down to the river, whatever you call
21  those?
22      A.    I think the dam is probably right in this
23  area.
24      Q.    Were you done with Slide 34 then?
25      A.    Yes, 34.
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 1            So this is Slide 35.  This is about a mile
 2  downstream from the damsite, according to the notes, on
 3  January 16th, so around 220 cfs.  You see cobble bars
 4  on both sides of the channel and, obviously, the water
 5  surface.
 6            Slide 36 is a view looking down into the
 7  canyon from near the damsite.  This is the temporary
 8  powerhouse.  That was taken on the same day, and you
 9  can see the river kind of in the background there down
10  into the canyon below the dam.
11      Q.    Okay.  Slide 37.
12            You're on 38 now?
13      A.    38.  We can zoom in on that particular area,
14  and you see some sinuosity to the channel and some bars
15  along the side.  It's difficult to tell here.  This
16  looks pretty shallow to me, but it's hard to tell in
17  this photograph.
18      Q.    Slide 39?
19      A.    39 was taken on May 30th of that year.  The
20  discharge is now down to around 100 cfs, so that's a
21  very low flow in this part of the reach, and we see the
22  exposed gravel-cobble bar on the left side.  We're
23  looking upstream now, so when I talk about right and
24  left, I always do that with a downstream-oriented view.
25  And you see the river coming through and the
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 1  constriction from the canyon.
 2      Q.    Does that look like a road or some kind of
 3  trail on the right of the river there?
 4      A.    Yes, it does.
 5      Q.    Slide 40?
 6      A.    Okay, 40.  This is May 31st, so, again, very
 7  low flows, between 100 and 110 cfs.  Same area to the
 8  left.  This is the powerhouse, and then you see that
 9  split flow area at the mouth of Tonto Creek on the left
10  side of the photograph.
11            So we can zoom in on that a little bit to see
12  the conditions at this really low flow; a lot of
13  exposed bars in the bottom of the channel here.
14      Q.    Slide 42?
15      A.    That was 42 --
16      Q.    Okay.
17      A.    -- the zoom-in portion.
18            Okay, so moving to 43 now.  This is basically
19  just an interesting photo of the cement plant near the
20  damsite.  This was taken on the same day as the
21  previous photos.  Let's see.  And you can see a piece
22  of the river off to the right side.
23            So you can zoom in there, and about the best
24  you can say about this is you can see some of the old
25  high flow braids in this part of the photograph.  Can't
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 1  see any water, actually.
 2            Okay, moving on then.  These slides,
 3  unfortunately, are a little bit out of place, but this
 4  is near Mormon Flat Dam.  This was taken on July 13th,
 5  1904.  Really low discharge at this location, about
 6  50 cubic feet per second.  And, you know, again, you
 7  see the cobble bar on the right side of the river here
 8  and then you see a bar on the inside as well.
 9            You can zoom in on that and basically see
10  that in this sort of pool area, it looks like fairly
11  fine-grained material and some vegetation on the bar at
12  this point.
13      Q.    You're now on Slide 48?
14      A.    Sorry.  This is Slide 48, yes.
15            Moving to Slide 49, the same location.  We
16  can zoom in on another area down in the lower left of
17  the photograph and see the sort of narrow channel here,
18  the bar that projects out into it; interestingly, a
19  couple of horses getting some water.
20      Q.    And this says "Large Cliff Just Below Mormon
21  Flat."
22      A.    Yes.
23      Q.    Right?
24      A.    Yes.
25      Q.    So where would that be now in relation to the
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 1  existing reservoir?  Would that be under Saguaro Lake?
 2      A.    This would be underwater at the moment.  It
 3  would be under Saguaro Lake, I guess.
 4      Q.    Moving on to Slide 51?
 5      A.    51, now we've moved back up into Roosevelt
 6  Reservoir, and this shows the work camp area and the
 7  powerhouse that was being constructed on the left side
 8  of the valley there.  You can see part of the valley
 9  bottom in this photograph.
10      Q.    And this is a different date than the other
11  photographs?
12      A.    This photograph was taken on February 21st,
13  1905.
14      Q.    And what was the flow that day?
15      A.    And this is a very high flow, actually.  It's
16  about 3,600 cubic feet per second.
17      Q.    The flow data that you're talking about on
18  these photos, where did you get that?
19      A.    That comes from the historic near Roosevelt
20  gage.
21      Q.    Is it near -- I'm always confused between
22  near Roosevelt and at Roosevelt.
23      A.    I'm sorry, I misspoke.  The at Roosevelt gage
24  that was basically near the damsite.
25            So the discharges that you see here include
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 1  both the Salt River and Tonto Creek.
 2      Q.    So Slide 51, that's -- where is that located?
 3      A.    This is up in -- looking upstream in the --
 4  what's now Roosevelt Reservoir.  You see the work camp
 5  area.
 6            And the discharge that I'm listing here
 7  includes Tonto Creek, and I don't know what the Tonto
 8  discharge was at this time.
 9            So we can zoom in on an area there and see
10  the split flow channels off just to the right of the
11  work camp area.
12      Q.    Is this --
13      A.    Again, fairly high flows.
14      Q.    -- Slide 53?
15      A.    This is Slide 53.
16      Q.    And is this the same general area we were
17  looking at previously with the split channels?
18      A.    It is.
19      Q.    Just at a much higher flow?
20      A.    It is, yes.
21      Q.    Slide 54?
22      A.    So we can again zoom in on another area just
23  moving slightly downstream.  At this fairly high flow,
24  the water is pretty much all across the valley bottom
25  here, very shallow in a lot of areas.  You see a lot of
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 1  debris.
 2      Q.    You're looking at 55?
 3      A.    Sorry.  I've moved to 55.
 4            But, nonetheless, you get the picture of sort
 5  of the braided multichannel character of the river in
 6  this particular area.
 7      Q.    Okay.  56?
 8      A.    Moving to 56, this is a photo taken on
 9  February 21st, similar day -- same day, 3,600 cubic
10  feet per second, and you see the water filling,
11  basically, the entire valley bottom through this area.
12      Q.    57?
13      A.    57, moving forward to March 21st, 1905, and
14  when is a very large discharge, about 23,400 cubic feet
15  per second, a flood; and you see the entire valley
16  bottom is filled with water, and you see the flow
17  constricting down into the canyon there.
18      Q.    And is this at the confluence of the Tonto?
19      A.    Yes.  The Tonto Creek comes in from the left
20  side of the photo, and Salt River comes in from the
21  right.
22
23               EXAMINATION BY CHAIRMAN NOBLE
24                 CHAIRMAN NOBLE:  Before we jump on that
25  one too fast, let's see.  57, is that a different site
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 1  than we've been looking at previously?  It is, isn't
 2  it?
 3                 THE WITNESS:  No, I believe it's the
 4  same site.  It's just a different vantage point.  I
 5  think he's farther up on the side of the valley looking
 6  down.  This is the powerhouse that we saw in some of
 7  the other photographs.
 8                 CHAIRMAN NOBLE:  Is that a new bridge?
 9                 THE WITNESS:  Very well could be, yes.
10
11              DIRECT EXAMINATION (CONTINUED)
12  BY MR. MCGINNIS:
13      Q.    This is taken a year later than the other
14  photographs, right?
15      A.    Yeah, this is a year later than the earlier
16  photos, so...
17            Okay.  All right.  Moving into the late fall
18  now on Slide 58.  This photo was taken on
19  November 11th, and it shows the start of the dam
20  foundation, basically, at that time.  The flow here is
21  700 cubic feet per second.  You see the powerhouse in
22  the background here, so we're in the same general area,
23  and this is the dam.
24            Moving to Slide 59, moving forward to
25  February 21st, 1906; fairly high discharge, a little
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 1  less than 1,500 cubic feet per second at this location.
 2  We're farther upstream now looking down in the Salt
 3  River arm.  The dam would be about where my cursor is
 4  pointing, behind what you see as the work camp on this
 5  knob.  Even at 1,500 you see a fairly significant
 6  riffle in this area, I guess I could say, large gravel
 7  bar on both sides of the channel.
 8      Q.    Would you say this photo is looking upstream
 9  or downstream?
10      A.    I believe this is looking downstream.  You
11  can see, I believe this is Tonto Creek.
12      Q.    And the caption says "Looking Down"?
13      A.    Yes, it does say that.
14      Q.    You're on Slide 60 now; is that right?
15      A.    Okay.  So just zooming in on that riffle a
16  little bit so we can see that more clearly.
17            On Slide 61, this is what the riffle looks
18  like.  The notes say "Clay Beds, Looking Down Salt
19  River From Clay Beds," which must be --
20      Q.    And what was the flow at the at Roosevelt
21  gage on this particular day?
22      A.    1,460 cubic feet per second.
23      Q.    This is not a particularly low flow then; is
24  that correct?
25      A.    Yeah.  That's a fairly high flow.
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 1      Q.    The next slide is 60?
 2
 3               EXAMINATION BY CHAIRMAN NOBLE
 4                 CHAIRMAN NOBLE:  Let's go back to that
 5  slide.
 6                 MR. MCGINNIS:  Sure.
 7                 CHAIRMAN NOBLE:  Lower left-hand corner.
 8                 THE WITNESS:  Yes.
 9                 CHAIRMAN NOBLE:  You see that marking
10  there?
11                 THE WITNESS:  The -- are you referring
12  to --
13                 CHAIRMAN NOBLE:  What appears to be
14  either the number 18 or 1677 crossed out.
15                 Slide 60, or 59.
16                 THE WITNESS:  Ah, I do see that, yes.
17                 CHAIRMAN NOBLE:  Can you tell us what
18  that means?
19                 THE WITNESS:  Unfortunately, I cannot
20  tell you what that means.
21                 CHAIRMAN NOBLE:  Okay.
22                 THE WITNESS:  I don't know.
23                 So let's see.  Moving forward then to
24  Slide 62, this is a photo taken on February 21st, the
25  same day.
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 1              DIRECT EXAMINATION (CONTINUED)
 2  BY MR. MCGINNIS:
 3      Q.    So is this still at 1,460 cfs?
 4      A.    1,460, including the flows from Tonto Creek.
 5  So it would be slightly less than that.  This is only
 6  the Upper Salt flows.
 7            But you see a split flow channel here.  You
 8  see two braids, and you see some riffly areas and so
 9  on.
10            So we can zoom in on some of that.  This one
11  actually is looking at -- includes part of Tonto Creek,
12  moving to Slide 64 now.  This is Tonto Creek coming
13  down and this is the Salt River, and you see this
14  really shallow braided channel coming through this
15  particular area as well.
16      Q.    And, again, is this still a flow that's four
17  or five times the median?
18      A.    Yes.
19      Q.    That was 64?
20      A.    Yes.
21            So 65, the same photo, just moving a little
22  bit upstream.
23            If we go to 66, we can zoom in on that and,
24  again, have a good look at the gravel-cobble bars in
25  the braided portion of the reach and the fairly shallow
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 1  flows in both of those branches.
 2            67, Slide 67, was taken about five days
 3  later.  The flow had dropped by a small amount.  At
 4  this point we're now standing at the mouth of the
 5  canyon looking up towards the Tonto Creek confluence on
 6  the left, Salt River coming from the right, and then we
 7  have the braided channels in the middle.  You see a
 8  riffle down here in the bottom of the photograph.
 9            So we can zoom in on a few of those areas.
10  This is 68, showing the box that we're going to look
11  at.
12            And here's what that looks like if you zoom
13  in on it.  So it's a pretty small channel that's not
14  carrying a whole lot of flow, obviously quite shallow,
15  a lot of sand and gravel deposits along that particular
16  portion of the channel.
17      Q.    This is the one I referred to as the air raid
18  photo, because if you look in the lower right, does it
19  look like there's some folks laying down there?
20      A.    It does, indeed.
21            The other interesting thing about this photo
22  is you can see a wagon road crossing where they've been
23  crossing the river, driving their wagons across the
24  river, fording.
25      Q.    Can you point that out for us?
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 1      A.    Yes.  Sorry.  These linear marks here.
 2                 COMMISSIONER ALLEN:  It looks like the
 3  wagon road comes down the river and then crosses.
 4                 THE WITNESS:  Yeah.  I think there's
 5  another photo that shows a little bit more clearly
 6  that's coming across.
 7  BY MR. MCGINNIS:
 8      Q.    Is this right about the Salt-Tonto confluence
 9  as well?
10      A.    It is, yes.  Yes.
11            Okay.  And then if we move down to the lower
12  left corner, we can see the very shallow riffle at this
13  location and the rocks sticking up out of the water.
14      Q.    And there you're on Slide 71?
15      A.    Sorry.  I'm on Slide 71.
16            And the flow is roughly 1,400 cubic feet per
17  second in this photograph.  So that's 71.
18            72 is a little bit different vantage point
19  looking at the work camp.  You see the powerhouse up on
20  the side of the valley.  The dam would be down where
21  the constriction is and, again, the braided portion of
22  the channel.  This photo was taken on March 6th.  The
23  flow had gone up to -- combined flow, Tonto and the
24  Salt, is 1,570 cfs at this time.
25            So you see multiple channels, a riffle in
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 1  this area that we can zoom in on.  So the box is shown
 2  on Slide 73; and then the zoomed image is Slide 74, and
 3  you see the cobble-gravel riffle at that particular
 4  location.
 5      Q.    And is that slide also, that photo, about
 6  five times the median flow?
 7      A.    It is.  1,530 was the mean daily flow that
 8  day.
 9            And zoom in on another area shown in
10  Slide 75.
11            The zoomed image is Slide 76, and, again, it
12  shows a braided channel, you know, two different
13  branches, very shallow flow at this fairly high
14  discharge with sand-gravel-cobble bars in the middle as
15  well.
16                 CHAIRMAN NOBLE:  Dr. Bob, I apologize.
17                 THE WITNESS:  Sure.
18                 CHAIRMAN NOBLE:  I got caught up in just
19  looking at these enthralling photographs.  It's time
20  for a break.  Would that be okay?
21                 THE WITNESS:  That works very well for
22  me, thank you.
23                 CHAIRMAN NOBLE:  Mark, is that okay?
24                 MR. MCGINNIS:  Yes, sir.
25                 CHAIRMAN NOBLE:  Let's take 15 minutes,
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 1  since we went over really badly.  The court reporter
 2  will have to recover, recuperate.  15 minutes, let's
 3  see.  10:20.
 4                 (A recess was taken from 10:07 a.m. to
 5  10:23 a.m.)
 6                 CHAIRMAN NOBLE:  Mr. McGinnis, please
 7  proceed.
 8                 MR. MCGINNIS:  Yes.
 9  BY MR. MCGINNIS:
10      Q.    Dr. Mussetter, I think we finished on
11  Slide 76 before the break; is that right?
12      A.    Yes.
13      Q.    Okay.  Let's go on to Slide 77.
14      A.    Okay.  So Slide 77 was taken on March 8th,
15  1906.  According to the records, the discharge here is
16  about 1,480 cubic feet per second.  This photo is
17  looking downstream from near the damsite.
18            And we can zoom in on one particular area at
19  least down in the lower right of the photograph and see
20  fairly shallow flows, kind of a riffly area.  The bed
21  in this area is obviously gravel-cobble, with a fair
22  amount of sand in there as well.
23      Q.    And you're on Slide 80?
24      A.    Sorry.  That is Slide 79, actually.
25            Looking at another area in more detail on the
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 1  left side, the box on Slide 80, moving to 81, it
 2  appears to be some type of a scour hole.  No, that's
 3  not true either.  That's sandy material that's
 4  deposited on the back side of the gravel bar, and then
 5  you see the water coming down along the side.
 6            Slide 83 is just an interesting photo of the
 7  stockpiling of the sand and gravel and cobbles, and you
 8  can see the river back sort of in the background here.
 9  83 is a view looking upstream through the damsite.  You
10  can see the two tramways that are carrying materials
11  across the river, the same day, 1,480 -- what did I
12  say? -- 1,480 cubic feet per second, according to the
13  gage.
14            Moving forward to March 12th, again looking
15  upstream through the damsite.  Discharge is -- the mean
16  daily discharge on that particular day was about 6,700
17  cfs, and it's on the rising limb.  It actually
18  peaked -- or the mean daily flow on the next day was
19  listed as 35,700.
20      Q.    The caption on Slide 84 says "Looking
21  Downstream."  But do you think it looks, from the
22  topography, more like it's looking upstream?
23      A.    That is a typo.  That's definitely looking
24  upstream.  You can see the work camp up in the
25  background here.
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 1            So moving to Slide 85, the same -- you know,
 2  this one does correctly say "Looking Upstream," on the
 3  same day, just sort of another view of that same area.
 4            Slide 86 shows a waterfall.  Must have been
 5  raining, or maybe there was an issue with the diversion
 6  ditch.  I think the diversion ditch is the area up
 7  above here, and so we've got some water spilling over
 8  the side, coming down into the channel.
 9      Q.    The caption actually refers to it as an
10  overflow weir, right?
11      A.    Yeah.  Yeah, that's correct.
12      Q.    That's 1906?
13      A.    April 21st, 1906.
14      Q.    Slide 87?
15      A.    87 is an image of a temporary brush dam near
16  the intake to the power canal, and we assume that this
17  is the diversion into the diversion tunnel on the power
18  canal while they were constructing.  And this was taken
19  on May 1st, 1906.  The discharge in the river at this
20  time was listed mean daily flow of 2,650.
21      Q.    And would this be upstream on the Salt arm?
22      A.    This is upstream on the Salt arm.
23      Q.    And your mean daily flow, would that include
24  the Salt and the Tonto?
25      A.    The 2,650 includes the Tonto, yes.
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 1      Q.    88?
 2      A.    88 is just another view of the same area, so
 3  you can see the dam and the constricted flow coming
 4  between the end of the brush dam and the wing wall.
 5  May 1st, same day.
 6            Moving ahead to July 8th, basically a view
 7  looking downstream through the construction site.  The
 8  listed flow on this day had dropped down to 475 cubic
 9  feet per second.  How much the diversions and things
10  are affecting the flow in this image is not clear, but
11  you definitely see the gravel bars, some riffles and
12  things as you look downstream through the photo.
13      Q.    So at the time of this Slide 89 photo, this
14  was July 1906; is that what it says?
15      A.    That's correct.
16      Q.    And we just saw the upstream diversion for
17  the power canal --
18      A.    Yes.
19      Q.    -- was there in May 1906?
20      A.    That's correct.
21      Q.    So the flows on Slide 89 would have, by then,
22  been affected by the upstream diversion from the power
23  canal?
24      A.    Yes, they would.
25      Q.    Okay.
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 1      A.    We can zoom in on the gravel bar just below
 2  the dam foundation there.  So looking at Slide 91, you
 3  see the large gravel bar and some riffly area and
 4  shallow areas moving downstream in the photograph as
 5  well.
 6      Q.    Slide 92?
 7      A.    92 is just an interesting image of the
 8  construction site that was taken on July 26th.
 9      Q.    93?
10      A.    93, similar picture taken on August 22nd,
11  1906, looking between the two coffer dams at the site.
12      Q.    Slide 94?
13      A.    94, this is a photograph, appears to be
14  looking upstream.  I'm not a hundred percent sure which
15  direction this was.  Yeah, it's looking upstream.  And
16  you see the coffer dams.  Obviously it was damaged
17  during some flooding that occurred, based on the note,
18  August 22nd, 1906.
19      Q.    So by the time you get to 1906, was
20  construction of the dam pretty well underway?
21      A.    It obviously was, as you can see in these
22  photographs.
23      Q.    And by then, was there a diversion for the
24  power canal?
25      A.    There was, yes.
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 1      Q.    And were there coffer dams to hold back the
 2  water to allow them to do construction right at the
 3  damsite?
 4      A.    That's correct, yes.
 5      Q.    So at that point, was the river less in its
 6  natural condition than it had been in those prior
 7  pictures we saw?
 8      A.    That's correct, yeah.
 9            Again moving ahead to Slide 95.  This is just
10  a photo of them repairing the damage that you saw in
11  the previous photo -- sorry -- of the coffer dam taken
12  on August 22nd, 1906.
13            And another photo of the repairs the same
14  day.
15            Slide 97 appears to be completion of the
16  diversion weir that we looked at several slides back.
17  This was taken on August 17th, 1906.
18      Q.    So is this at the diversion for the power
19  canal upstream?
20      A.    This is the power canal, yes.  The diversion
21  weir, brush weir, that we saw in the earlier photos is
22  where my cursor is about in the middle of the photo,
23  and then you can see the wing walls for the power
24  plant.
25      Q.    Slide 98, is that one we've seen before in
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 1  this proceeding?
 2      A.    I believe we have, yes.  This is Mr. Lubkin's
 3  dog, and you see the very braided channel at the
 4  confluence.  This is looking up the Salt River arm.
 5  Tonto Creek comes in from the left.  The dam is off the
 6  page below us.  And you see the very braided channel in
 7  this particular area.  We can zoom in on a portion of
 8  this to see what it looked like in more detail.
 9            So moving to Slide 100, you see the -- some
10  sort of abandoned wet channels in the middle of that
11  braid pattern, and then you see one thread of the
12  channel back in the background.
13      Q.    For this photo, since it's not dated, can you
14  tell what the -- do you know what the flow was?
15      A.    I don't know what the flow was here.  There's
16  no dates on these photos.
17      Q.    Slide 102?
18      A.    So 102, we can zoom in on an area to the
19  right side.  This is one of the main branches that you
20  see in most of the depictions of the channel alignment
21  there, and you see it's very shallow or even dry in a
22  lot of places in this photograph.
23            And then we can move down on that branch and
24  zoom in on Slide 104 and see basically the same thing.
25  There is one small channel coming along the side just
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 1  in the foreground here.
 2      Q.    And you don't know whether this was before or
 3  after the intake diversion dam was done for the power
 4  canal?
 5      A.    I do not know.
 6            Slide 105 is another undated photo that shows
 7  the work camp.  This is apparently a fairly early
 8  photo.  I don't see evidence of the powerhouse here.
 9  And we also don't know the date, so we don't know the
10  flow.
11            But there are images of the river that we can
12  zoom in on.  One is in the sort of lower left part of
13  the photograph.  So Slide 107 shows that.  You see a
14  very rocky, shallow riffle about in the center of that
15  photograph and then some other riffly areas moving
16  downstream in that particular branch.
17            Zoom in on it.  I think that's the same area,
18  isn't it?
19      Q.    We're up to 109 now?
20      A.    We're up to 109.  I think we've duplicated
21  here.
22            Slide 110 then moves downstream towards the
23  location of the dam and the constriction.
24            And we can zoom in on 111 and see what that
25  looks like.  So there's a large gravel-cobble bar,
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 1  shallow riffly area in the foreground.
 2      Q.    Is 112 another undated photograph?
 3      A.    112 is also an undated photograph, appears to
 4  be during a time of flooding.  The valley bottom seems
 5  to be pretty much full of water at this point.  You see
 6  Tonto Creek coming in from the left, the main Salt
 7  coming in from the right, and then just a big flooded
 8  valley bottom, basically, above the -- or in the
 9  vicinity of the confluence.
10            We can look, zoom in on a portion of it in
11  Slide 113, and this is actually the mouth of Tonto
12  Creek in this image, but it shows sort of the braided
13  pattern at the head of it.
14      Q.    That's 114?
15      A.    This is Slide 114.
16            Moving over to the Salt arm, we can do a
17  similar thing on 116; zoom in and see the significant
18  braiding that's occurring in the valley bottom at this
19  really high flow.  You see some gravel bars poking up
20  out of the channel and multiple channels going many
21  different directions.
22            116.  Moving to 117 then, another undated
23  Lubkin photo looking downstream through what appears to
24  me to be the start of the construction of the dam
25  foundation.  You can see some posts or something across
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 1  the water there in the middle of the photograph.
 2            We can zoom in on that a little bit.  So
 3  moving to Slide 119, looks like they're stretching some
 4  kind of a cableway or a line across the river between
 5  these pillars at this point.  In the background you see
 6  some sort of broken water that's probably the top of a
 7  gravel bar, and the main flow goes around the left side
 8  of that.  That was Slide 119.
 9      Q.    120?
10      A.    120 is another undated photo that shows the
11  same sort of multichannel pattern at the confluence of
12  Tonto and Salt River right above the dam.
13            So we can zoom in on that a little bit on
14  Slide 122, and it shows the same, you know, several
15  riffly, very shallow areas, at least three channels
16  here.  This one carries flow from both Tonto -- the one
17  on the top, from both Tonto Creek and the Salt River.
18  This is the mouth of Tonto Creek right here.
19      Q.    Slide 123?
20      A.    123 is the flooded valley bottom, undated;
21  but it basically shows the whole area under water, very
22  wide channel.
23      Q.    Again, is this at the confluence of the Salt
24  and Tonto?
25      A.    This is the Salt.  Again, Tonto Creek is on
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 1  the left side.  The Salt branch is on the right side.
 2            So we can zoom in a little bit on that and,
 3  again, see the braiding pattern on the main Salt branch
 4  at this location.
 5      Q.    You're on Slide 125?
 6      A.    Sorry.  I've moved to 125, yes.
 7            126 shows someone who's drawn an outline of
 8  the approximate location of the dam here, looking down
 9  into the canyon.  And you see the gravel bar in the
10  foreground here.
11            We can zoom in on that, moving to Slide 128,
12  and you can see just the downstream edge.  Here's the
13  edge of the gravel bar.  There's a gravel bar on this
14  side, and the main flow comes through here in between
15  the two bars.
16      Q.    Okay.  129?
17      A.    129 is another undated photo that is likely
18  some distance downstream.
19            130, the same thing.  You see some broken
20  water in the background that could be a riffle or the
21  head of a small rapid.
22      Q.    Slide 131?
23      A.    131, again, the exact location of these we
24  don't know, but they're somewhere down in the canyon.
25      Q.    And when you talk down in the canyon, you're
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 1  talking about what we refer to as the Salt River
 2  Canyon, or are you talking about the canyon below
 3  Roosevelt?
 4      A.    I'm talking about the canyon below Roosevelt
 5  in Segment 4.
 6            So we see some broken water in the middle of
 7  the photo here, and we can zoom in on that, moving
 8  forward to Slide 133.  So there's obviously a shallow
 9  area in this area, broken water down into that zone.
10  So that would appear to be a shallow segment with some
11  influence of rocks in the bottom of the channel.
12      Q.    Slide 134?
13      A.    134 is another image looking downstream in
14  the canyon.  Not too much of note here.
15            135, similar photo.  This could be the start
16  of Mormon Flat Dam.  I'm not a hundred percent sure of
17  that.  But, in any event, you see some construction
18  equipment in the bottom of the valley here.
19            We can zoom in and see that a little bit
20  better in Slide 137.  It looks like maybe they're doing
21  some drilling here.  And the one thing you do see is a
22  couple of really shallow riffles adjacent to where he's
23  working.  We don't know the date of this photo, so we
24  obviously don't know what the discharge is here.
25      Q.    Okay.  Slide 138?
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 1      A.    138 is another undated preconstruction photo,
 2  according to the label, clearly at a time of fairly
 3  high flow.  It looks like the valley bottom is pretty
 4  well inundated.
 5            139 moves up into the valley bottom again,
 6  early on in the process, before the construction of the
 7  dam.  And, again, you see the multichannel, just sort
 8  of the braided area at the confluence of Tonto Creek
 9  that comes in from the left and the Salt River from the
10  right in the photograph.
11      Q.    Is 141 a zoom of that same?
12      A.    141 zooms in on that braided area.  So we see
13  at least three channels in the Salt River flows here on
14  the left side of the photo.  The braiding up above
15  there is actually Tonto Creek.
16      Q.    Okay.  Slide 142?
17      A.    142 is just another photo of the damsite, and
18  this is clearly a higher flow.  We see some broken
19  water here, so there's some rock debris in the channel
20  bed there as well.
21      Q.    Slide 143?
22      A.    143 is another photo down at river level
23  showing the downstream end of a gravel bar and the
24  flows coming towards us from up in the -- near the
25  confluence.
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 1      Q.    Okay.  Slide 144?
 2      A.    And 144, again, is up above the dam looking
 3  up into the valley bottom and the braided area at the
 4  confluence with Tonto Creek.
 5            And we can zoom in on one of those areas as
 6  well.  On 146, again, you see the main channel coming
 7  down, very wide and shallow, a chute channel cutting
 8  across, riffle.  The main flow comes off the left side
 9  of the photograph and then back into the channel just
10  below that.
11      Q.    Okay.  On the next slide, are we moving away
12  from Roosevelt a little bit there?
13      A.    Yes.  Again, those slides were, for the most
14  part, the Roosevelt Dam area.
15            There's some other interesting photos that we
16  found along other locations, so --
17      Q.    Are these also Lubkin photos, most of them?
18      A.    Most of these are Lubkin photos, yes.
19      Q.    Okay.  Slide 148?
20      A.    So this photo was taken on April 25th, 1904.
21  Let's see.  The discharge at the at Roosevelt gage was
22  130 cfs, so very low flows at this time.  And this is
23  labeled as the "Salt Beds and Springs."
24            And we can zoom in a little bit on that.
25  Moving to Slide 150, the interesting area here on the
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 1  lower left of that photograph, you see a very
 2  cobbled-boulder sort of rapid here, with very shallow
 3  flow going through the rocks in the lower left corner
 4  of the photograph.
 5      Q.    Okay.  Slide 151?
 6      A.    150 [sic], just another perspective of that
 7  in the same location, looking downstream towards the
 8  Salt Beds, and you see that rocky, rapidy area along
 9  the bottom of the photograph.
10      Q.    And is that one, again, also relatively low
11  flows?
12      A.    Very low flows, 130 cubic feet per second.
13            Unclear exactly where this picture is, but
14  the Chief is out hunting, I guess, and you see a
15  shallow river with a lot of rocks in the bottom of it.
16            I can zoom in on 154 a little bit at some of
17  those rocky areas, just to illustrate the shallowness.
18      Q.    Does this next section deal with the area
19  around Granite Reef Dam?
20      A.    In this photograph, these set of photographs,
21  is the area around Granite Reef Dam.
22      Q.    Prior to the construction of Granite Reef
23  Dam, was there an earlier dam there known as Arizona
24  Dam in that same general location?
25      A.    That's my understanding yes.  My
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 1  understanding is that dam was constructed in the early
 2  1880s, actually.
 3      Q.    And we've moved down the river now quite a
 4  ways from Roosevelt; is that right?
 5      A.    We're down below Stewart Mountain Dam now,
 6  out in the head of the valley, basically.
 7      Q.    With respect to Mr. Fuller's segments, is
 8  this Segment 6?
 9      A.    This would be Segment 6, yes, below the Verde
10  confluence.
11                 MR. MCGINNIS:  Commissioner Allen, do
12  you have a question?
13                 COMMISSIONER ALLEN:  Yes.
14                 DIRECTOR MEHNERT:  Commissioner Allen,
15  would you move closer to a microphone, please, either
16  one, his or there.
17
18             EXAMINATION BY COMMISSIONER ALLEN
19                 COMMISSIONER ALLEN:  My question is, how
20  was the Arizona Dam constructed?
21                 THE WITNESS:  I don't actually know the
22  answer to that.  I don't believe I've ever seen a
23  photograph of it.  I don't know the history of it.  I
24  know when it was there, and my understanding is that it
25  was roughly similar, in terms of its backwater effect,
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 1  to the Granite Reef; but beyond that, I don't really
 2  know much about it.
 3
 4              DIRECT EXAMINATION (CONTINUED)
 5  BY MR. MCGINNIS:
 6      Q.    Okay.  We're on Slide 156?
 7      A.    Okay.  So 156 is a photo that's in the
 8  vicinity of Arizona Dam/Granite Reef Dam.  I believe
 9  Granite Reef was constructed in 1903.  No, that's not
10  true.  It was started in '06 and completed in 1908.
11  Sorry.
12      Q.    This photograph --
13      A.    This photograph was taken in 1906, so it
14  would have been probably at the start of construction
15  of the dam.
16      Q.    Which slide are you on?  I'm sorry.
17      A.    I'm sorry.  I'm on Slide 156.
18      Q.    Okay.
19      A.    Okay?
20      Q.    Okay.
21      A.    So not much of note here.  We can zoom in on
22  the bar that you see on the left side of the
23  photograph, moving to 158, and, you know, there's a lot
24  of sediment deposits, obviously, in this area.  It
25  looks like finer-grain material than we've seen in the
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 1  other photos.  To what extent the old Arizona Dam was
 2  affecting this backwater from that, it's not clear, but
 3  there undoubtedly is some affect there.
 4      Q.    Okay.
 5      A.    159 is another image of that same area.  We
 6  can zoom in on a piece of that so we can see what the
 7  river looks like better.
 8            Moving on to 162, you see the deposits, the
 9  gravel-sand on the sides, and then the water coming
10  down through on the lower portion of the photograph.
11      Q.    You're on 161 there?
12      A.    This is 161, yes.
13            And then we can zoom in a little bit on the
14  right side of that same photograph, moving to
15  Slide 163, and you see sand-gravel deposits, the flow
16  kind of braiding between among those deposits at that
17  location.
18      Q.    And by 1906 there had been a dam in that same
19  general location for 20 years or so?
20      A.    Yes.  So it's not -- this area is probably
21  not the natural -- these photos probably don't depict
22  the natural condition of the Salt River at this
23  location.
24      Q.    Slide 164?
25      A.    164 is the same general area taken in early


Coash & Coash, Inc.







SALT RIVER     VOLUME 11      01/28/2016 Page 2378


 1  September of 1906, in the same.  You know, you see the
 2  deposits on the valley bottom, you see the water coming
 3  along, some riparian vegetation along the sides.
 4            And you zoom in on at least one area there
 5  and see some deposits and braiding as well.
 6      Q.    Slide 167?
 7      A.    This is taken on, basically, the same day in
 8  that same general area of where the work camp was
 9  located.  167.
10            And we can zoom in on one area at least on
11  the left side of that photograph to see what that looks
12  like; and, again, you see the deposits down on the
13  lower portion of the river area and then the water is
14  up in the upper portion.
15      Q.    Okay.  170?
16      A.    This is a photograph that -- 170 is a
17  photograph looking downstream.  It's unclear to me.
18  This may very well be the original Arizona Dam,
19  actually, and it's at the head of the Arizona Canal.
20  So you see the ponded water and then you see the
21  conditions as somewhat braided downstream from the dam
22  as well.
23            We can zoom in on the one end of that dam to
24  get an idea of what it looks like up close.  So you see
25  the cobble material that the dam was obviously
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 1  constructed from, and then you see a cobble bar on the
 2  downstream side, so fairly shallow flows, looks like a
 3  riffle in the background, some deposits below that.
 4            Let's see.  173, just another photograph at a
 5  different angle across.  This is the dam right in the
 6  center of the photograph and the canal, head of the
 7  canal.
 8      Q.    174?
 9      A.    174 is the head of the third canal.  This was
10  taken in early July 1907.  So you see the -- this is
11  some rough water here and water coming into the canal
12  here at the diversion.
13      Q.    Okay.  175?
14      A.    175 is a photo of the construction of Granite
15  Reef Dam taken in late September 1907.  You see where
16  they're projecting out into the river with the
17  construction.
18            And we can zoom in on the river portion of
19  this photograph.  You can see a good-sized cobble bar
20  in the middle of the channel and the flow split on
21  either side of that.
22      Q.    Is that 177?
23      A.    This is Slide 177.
24            And then zoom in on an area upstream of that
25  just to show what the extension of that middle area
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 1  looked like with the gravel bars and the multiple
 2  channels in the middle.
 3      Q.    Okay.  Is that Slide 179?
 4      A.    That was 179.
 5      Q.    Okay.  Slide 180?
 6      A.    Slide 180 is a photo of the work camp looking
 7  out across the river, taken on that same day in late
 8  September 1907.
 9            You can zoom in on a few portions of the
10  river there.  So Slide 182 shows what that looks like.
11  You see some sand and gravel bars and the flow.
12            Zooming in on another area slightly
13  downstream, similar image.
14      Q.    Is that 184?
15      A.    That was Slide 184.
16            And then moving even farther downstream, we
17  can zoom in on another segment of the river here.
18      Q.    Could the sediment and the sand content of
19  the riverbed by that point in 1907 have been affected
20  by the diversions and the dams?
21      A.    These photos are taken, I believe, upstream
22  from the old Arizona Dam.  So what you see in these
23  photos is probably impacted by the backwater from the
24  old dam.
25      Q.    I'm sorry.  Were you on 186?
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 1      A.    186.
 2            187 is actually the handworks of Granite Reef
 3  Dam soon after -- I'm not sure if it's completely
 4  finished construction here, but it was near the end of
 5  the construction.
 6            And we can zoom in in the middle of that and,
 7  again, see the braiding in the backwater area.
 8            A couple of images.  This one moves a little
 9  bit to the right in the same.  This is Slide 191.
10  Again, this is clearly deposits in the backwater of the
11  dam.
12      Q.    Okay.  Slide 192?
13      A.    This is labeled as the "Coffer Dam" at the
14  Arizona Canal, taken in June of 1908, and you see the
15  river in the background.
16            If we zoom in on a piece of that river, you
17  can faintly see some of the depositional bars in the
18  planform of the flow in this photo as well.
19      Q.    And you're going to 195 now, right?
20      A.    So 195, again, the same photograph.
21            If we move forward and zoom in on 196 to
22  another area, same sort of thing.
23
24            EXAMINATION BY COMMISSIONER HORTON
25                 COMMISSIONER HORTON:  What is a coffer
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 1  dam?
 2                 THE WITNESS:  It's a temporary dam
 3  that's constructed to divert the flow away from an area
 4  that you want to keep dry, basically.
 5
 6              DIRECT EXAMINATION (CONTINUED)
 7  BY MR. MCGINNIS:
 8      Q.    You do that when you're building a permanent
 9  dam?
10      A.    It's part of the construction process to
11  facilitate the construction, yeah.
12            Okay, so --
13      Q.    Slide 197?
14      A.    197 is another photo, undated photo, but
15  clearly shows a period of flooding.  It looks like part
16  of the work camp is actually underwater in this photo.
17            And we can zoom in on the dam itself, and
18  some fairly interesting flows going over the dam at
19  this point in time.  It would be interesting to know
20  what the flow was, actually.
21      Q.    By looking at the dam, couldn't you have --
22  do you have some idea about when this picture was
23  taken?
24      A.    After construction of the dam, so it was
25  probably 1908 to sometime shortly thereafter.
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 1      Q.    You're up to Slide 200 now?
 2      A.    Slide 200.  We can zoom in on some of the
 3  flooding that's occurring around some of the facilities
 4  there or has occurred.
 5            And then move a little bit upstream on the
 6  same photo.  On Slide 203 we see the residue from the
 7  flooding in the overbank here on the side and then the
 8  water in the channel out to the right at the top of the
 9  photograph.
10      Q.    Slide 204?
11      A.    204 is another undated photograph.  It's not
12  entirely clear what the structure in the foreground is,
13  but maybe it's an extension of the start of Granite
14  Reef.
15            We can zoom in on a piece of that in
16  Slide 206 and, again, see the braid pattern in the
17  deposits there where the flows are going.
18            We can also take sort of a broader zoom-in
19  view on Slide 208 and see similar conditions.
20            Okay?
21      Q.    Does the next section deal with pictures
22  around what's now Mormon Flat?
23      A.    Yes.
24      Q.    And we looked at some of the Mormon Flat
25  pictures already --
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 1      A.    We did.
 2      Q.    -- out of order; is that right?
 3      A.    We did.
 4      Q.    Okay.  Up to Slide 210?
 5      A.    So Slide 210 is just a photo of the valley.
 6  You can sort of see the river in the bottom of the
 7  photo, but it's decidedly unclear.  The picture was
 8  taken in 1921, and we don't know the exact date.
 9      Q.    So on Slide 210, was that taken after
10  Roosevelt Dam was completed?
11      A.    Clearly after Roosevelt.
12      Q.    And is it downstream from Roosevelt Dam?
13      A.    Downstream from Roosevelt Dam.
14      Q.    And was it taken before Mormon Flat Dam was
15  completed?
16      A.    Yes.
17      Q.    211?
18      A.    So 211 is labeled the "Box Canyon Above
19  Mormon Flat."  This photograph shows some interesting
20  features that would be more or less the natural
21  condition of the river, although there would be some
22  affects of the sediment trapping and the flow
23  regulation by Roosevelt Reservoir that had been in
24  place for 10 years or so at this point.
25            So if we zoom in on the sort of lower center
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 1  left of the photograph, in Slide 213 you see a very
 2  shallow, rocky riffle area next to the gravel bar
 3  there.  Again, we don't know what the flow is in this
 4  photograph.
 5            We can also zoom in a little bit on the
 6  riffle that's in the lower right of the photograph.  So
 7  on 215, that's not as clear as we prefer, but you can
 8  definitely see broken water, and it's clearly a very
 9  shallow flow in this location as well.
10      Q.    Does the next section deal with photos in and
11  around what's now Horse Mesa Dam?
12      A.    They do.
13      Q.    And is that Apache Lake?
14      A.    Yes, I believe so.
15      Q.    What's Slide 217?
16      A.    217 is a photograph of the Horse Mesa Dam
17  site that was taken in 1923 before construction of the
18  dam.  You can see the river in the lower part of the
19  photo, a large cobble bar along the side of the river,
20  and it looks like some broken water and riffly area
21  along the left side.  Again, we don't know the exact
22  date, so we don't know what the flow is.
23      Q.    And, again, is this after construction of
24  Roosevelt?
25      A.    This is after construction of Roosevelt,


Coash & Coash, Inc.







SALT RIVER     VOLUME 11      01/28/2016 Page 2386


 1  yeah.
 2      Q.    And is this the dam most immediately
 3  downstream from Roosevelt?
 4      A.    Yes, it is.
 5      Q.    So there's no other dams to affect it --
 6      A.    That's correct.
 7      Q.    -- other than Roosevelt?
 8      A.    That's correct.
 9      Q.    What are we at, 218?
10      A.    Yes.  218 is Horse Mesa Dam site.  Someone
11  has drawn a dashed line that I presume is to represent
12  the top of the dam, location of the dam.  And you see
13  some sort of rough water in the bottom of the
14  photograph.
15            We can zoom in on that on Slide 220.  This
16  photograph was taken on June 29th, 1924.  And I
17  apologize, I don't have the discharge on that day.  I
18  can look it up at a break, if you're interested.
19            But it shows sort of a riffly area in that
20  location as well.
21      Q.    Slide 221?
22      A.    Slide 221 was taken on September 24th, 1925,
23  before the dam, showing some of the excavation.
24            And we can zoom in on that broken water that
25  you see in the background there.  On Slide 223, appears
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 1  to be somewhat of a rapid.  A little difficult to tell.
 2  To what extent that's being influenced by the
 3  excavation for the dam, I really can't tell in this
 4  photograph.
 5      Q.    Slide 224?
 6      A.    224 is just a different view of the same area
 7  and the same sort of rapid.
 8            Moving to 226, you can see a similar view.
 9            227 is just another view of the river in that
10  same area, and I don't know if the wind's blowing or if
11  that's dust from the construction activity, but,
12  nonetheless, some bare ground there.
13      Q.    Okay.
14      A.    Okay.
15      Q.    Starting on Slide 228, do you have some
16  photos for things along the river, other than the river
17  itself?
18      A.    Yes.  These are some photos of the sawmill
19  site.  We've heard a lot about the logging up in the
20  Ancha Mountains area, and so some of this I think is in
21  that area, and then we have the construction of the
22  Apache Trail.
23      Q.    And was the sawmill -- under your
24  understanding, was the sawmill constructed for purposes
25  of building Roosevelt Dam?
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 1      A.    That is my understanding, yes.  Yes.
 2      Q.    And so Slide 229 says "Sawmill Road" --
 3      A.    Right.
 4      Q.    -- "January 1, 1904."
 5      A.    Right.  So this is just a photograph of the
 6  road on the way to the sawmill.  You can see a guy with
 7  a team and a wagon working his way up the trail.
 8            And this is a photo of the sawmill in the
 9  Sierra Ancha Mountains.
10      Q.    Pretty big trees around there, isn't
11  there?
12      A.    Looks like pretty big trees, yes.
13      Q.    Slide 231?
14      A.    231, another image of the sawmill, and you
15  get a better picture of the size of the trees that they
16  were cutting.
17      Q.    And do you know where the Sierra Anchas are?
18      A.    Yes.  They're up sort of northeast of
19  Roosevelt Dam, sort of in that area of the
20  Tonto Creek/Cherry Creek watershed on the north side of
21  the reservoir.
22      Q.    Slide 232?  Where are you at?
23      A.    232 is just a picture of the forest and the
24  trees in that area.
25            233 is another photo, I presume, of the road
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 1  in that area, in the area of the river, probably part
 2  of the Apache Trail, and this is the -- you can see the
 3  river in the lower right of the photograph.  Appears to
 4  be fairly high flow in that photograph.
 5            234 is another image in that area.  You can
 6  make out a little bit of the river, but it's hard to
 7  see much detail.
 8      Q.    Slide 235?
 9      A.    235 is part of the trail and a horse standing
10  along the trail.
11      Q.    And have you actually been on the Apache
12  Trail?
13      A.    I have.  I've driven along the Apache Trail.
14      Q.    Does it look much better than this today?
15      A.    It's a significantly better roadway at this
16  time, yes.
17      Q.    It's not a freeway, though, right?
18      A.    There's not a freeway.
19      Q.    Slide, I think you're up to 237?
20      A.    Let's see.  237 is some gentleman building a
21  rock masonry wall along the trail.
22            And there's another photo similar to ones
23  we've seen in the past, undated, of the area of
24  Tonto-Salt River confluence.  If you zoom in on an area
25  there, you can see some gentlemen down on the slope
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 1  here in the middle.  You see the river off to the side
 2  here.
 3      Q.    Is that a tunnel they're standing next to, do
 4  you think?
 5      A.    Could be the outlet to the tunnel, actually,
 6  yes.
 7      Q.    Could we go back one slide to 238?
 8      A.    Yes.
 9      Q.    Do you know if this is the Apache Trail
10  coming in there by the damsite?
11      A.    I believe it is, yes.
12      Q.    And that -- I'm sorry.  Back to that slide
13  again.
14      A.    Sorry.
15      Q.    Does that photo show the same kind of
16  braiding we talked about --
17      A.    It does.
18      Q.    -- at the confluence?
19      A.    It does.
20                 COMMISSIONER ALLEN:  Question.
21
22             EXAMINATION BY COMMISSIONER ALLEN
23                 COMMISSIONER ALLEN:  Did the Apache
24  Trail extend up into the Sierra Anchas?  Because that's
25  what I thought you were showing when you were showing
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 1  where the sawmill was located.
 2                 THE WITNESS:  Yeah, I think we've sort
 3  of confused that a little bit.  We were showing the
 4  road up to the sawmill.  I didn't intend to represent
 5  that as the Apache Trail.  There's sort of a mixture
 6  here of photos of the Apache Trail and then the Sawmill
 7  Road.  I don't believe those are the same, one and the
 8  same road.
 9
10              DIRECT EXAMINATION (CONTINUED)
11  BY MR. MCGINNIS:
12      Q.    Do the photos of those two roads, the Sawmill
13  Road and the Apache Road, Apache Trail, look pretty
14  similar?
15      A.    They do, yes.
16
17            EXAMINATION BY COMMISSIONER HORTON
18                 COMMISSIONER HORTON:  The dam was stone.
19                 THE WITNESS:  Yes.
20                 COMMISSIONER HORTON:  Why are we using
21  all these trees and lumber?
22                 THE WITNESS:  Probably for part of
23  the coffer dam and for other, you know, shoring and
24  things that they needed for the construction
25  activities.
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 1              DIRECT EXAMINATION (CONTINUED)
 2  BY MR. MCGINNIS
 3      Q.    Okay.  Would you see pictures of the early
 4  construction where they seem to have a frame at the
 5  bottom of the dam made of lumber?
 6      A.    Right.  Sort of a trellis affair, yeah.
 7
 8             EXAMINATION BY COMMISSIONER ALLEN
 9                 COMMISSIONER ALLEN:  Is there any
10  indication where the road came down from the sawmill to
11  the river?
12                 THE WITNESS:  If there is, I'm not aware
13  of it.  I don't know where it came down to the river.
14                 MR. MCGINNIS:  I'm not testifying, but I
15  don't know the answer to that question either.
16                 MR. HELM:  And he's looked at all the
17  photos Salt River has.
18                 COMMISSIONER ALLEN:  That's a relatively
19  significant issue, because that would indicate that the
20  logs may have been brought down.  How would they have
21  gotten across the river and into the area where the
22  Roosevelt Dam was constructed?
23                 MR. MCGINNIS:  You might want to ask
24  Dr. Littlefield that next time.  He's probably more up
25  to speed on that.
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 1                 COMMISSIONER ALLEN:  I'll be more than
 2  happy to.  Thank you.
 3
 4               DIRECT EXAMINATION (CONTINUED)
 5  BY MR. MCGINNIS:
 6      Q.    Which slide were we on?
 7      A.    So we're on 239 at this point.
 8            240 again zooms in on the mouth of what I
 9  believe is the tunnel, and we can zoom in on the river
10  and part of the Apache Trail up in the upper right.
11  Actually, it's mainly to show the Apache Trail going
12  around the knob there.
13      Q.    Last photograph.  Is this just another
14  picture of the road?
15      A.    This is a roadway along the valley bottom.  I
16  don't know that this is necessarily the Apache Trail.
17  I'm not really sure.
18            I guess this is labeled as "Government Road,"
19  actually.  So this is the road down to the village of
20  Roosevelt.
21            Okay, so that's --
22      Q.    Let's go back to where we left off on your --
23      A.    -- the picture show.
24      Q.    -- on your PowerPoint on Exhibit C039.
25            I think we were at 74, Slide 74.
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 1            So the photographs we looked at, did they
 2  include Segments 3, 4, 5 and 6?
 3      A.    There were some images of all -- 3, 4, 5, 6,
 4  of all four segments, yes.
 5      Q.    And your testimony right before we started on
 6  that separate PowerPoint, you were talking about
 7  Segments 3 and 4; is that right?
 8      A.    That's correct.
 9      Q.    Are we now moving on to Segments 5 and 6?
10      A.    So we're going to move to Segments 5 and 6 at
11  this time.
12                 CHAIRMAN NOBLE:  Mark?
13                 MR. MCGINNIS:  Yes, sir.
14                 CHAIRMAN NOBLE:  Let's take a break.
15                 MR. MCGINNIS:  Okay.
16                 (A recess was taken from 11:07 a.m. to
17  11:19 a.m.)
18                 CHAIRMAN NOBLE:  Are we ready?
19                 Mark?
20                 MR. MCGINNIS:  Okay.
21                 CHAIRMAN NOBLE:  Please proceed.
22  BY MR. MCGINNIS:
23      Q.    Dr. Mussetter, are we now moving on to talk
24  about Segments 5 and 6?
25      A.    That's correct.
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 1      Q.    Okay.  I think we stopped on Slide 75.  So
 2  let's go to Slide 76.
 3      A.    Okay, so --
 4      Q.    Is this a table that you prepared, or is this
 5  something you got from Mr. Fuller?
 6      A.    No, this is actually one of Mr. Fuller's
 7  tables where he's quantifying the flows in various
 8  portions of the reach.
 9      Q.    Okay.
10      A.    And so I want to address several aspects of
11  this table, actually.
12            For the upper part of the reach, the
13  Chrysotile and Roosevelt gages, he used the period of
14  record -- the available period of record, which was
15  1925 to 1996 for Chrysotile and then 1914 through 1996
16  for the Roosevelt gage, and concluded that the median
17  mean daily flow was 266 at Chrysotile and 341 at
18  Roosevelt.  I think those numbers are correct.  I'm
19  able to reproduce those if I use the same period of
20  record that he used.
21            We've come some 20 years down the road on
22  that at this point, and so we have another 20 years of
23  record.  My understanding is that the flows in the two
24  reaches that feed those two gages have not been
25  substantively changed by human activity.  So we have
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 1  another 20 years of record, presumably, would be a
 2  better representation of the long-term flow
 3  characteristics in those reaches.
 4            And so if we extend the record out to the end
 5  of water year 2015, it actually shows a reduction in
 6  those flows from 266 at Chrysotile to 246, 20 cfs
 7  lower; and at Roosevelt, from 341 to 316.  And I
 8  would argue that -- I'm not saying that Mr. Fuller
 9  was incorrect in the numbers that he used, but I
10  would argue that we have better information now after
11  some 20 years, and it's actually somewhat lower than
12  that.
13                 COMMISSIONER ALLEN:  Question.
14
15             EXAMINATION BY COMMISSIONER ALLEN
16                 COMMISSIONER ALLEN:  What have been the
17  climatic conditions over the past 20 years in this time
18  frame?
19                 THE WITNESS:  We have had both dry
20  periods and wet periods.  It obviously has been
21  somewhat drier than the period that was captured by
22  the earlier period of record.  Whether that's an
23  indication of a systematic change or normal climatic
24  fluctuations, it's hard to say.  I'm not sure anybody
25  knows, really.
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 1              DIRECT EXAMINATION (CONTINUED)
 2  BY MR. MCGINNIS:
 3      Q.    Would there have been relatively drier
 4  periods over the course of time prior to 1914?
 5      A.    Certainly.
 6            So, you know, not a big argument there, but I
 7  would suggest we update those numbers.
 8      Q.    Okay.
 9      A.    The part that I do have an issue with, and
10  Mr. Gookin addressed this as well, and I want to
11  amplify the things that Mr. Gookin had to say about it,
12  relates to the characterization of the median flows at
13  the Roosevelt gage that includes both Tonto Creek
14  and -- in the Verde River in Segment 5 and then
15  downstream from that.  Sorry, I garbled that.  The
16  flows in Segment 5 and then the flows in Segment 6 that
17  include both the Salt River and the Verde River.
18      Q.    Is that the 992 and the 1,230?
19      A.    The 992 and the 1,230.
20            So let's start with the 1,230, because that's
21  actually the basis for Mr. Fuller's estimate of the
22  992.
23      Q.    To get from the 1,230 to the 992, did he just
24  subtract the Verde flows?
25      A.    Yes.  He came up with an estimate of 1,230 in
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 1  Segment 6, which we'll talk about in a minute, and I
 2  can reproduce his number there.  If I take the flows at
 3  the Tangle Creek gage on the Verde River and back those
 4  out, I come up with roughly the same difference that he
 5  did.  So I think the arithmetic is correct there.
 6      Q.    Okay.  Do you want to move onto Slide 77
 7  then?
 8      A.    So let's move to Slide 77.  And this is an
 9  excerpt that I've copied from the Thomsen and Porcello
10  document, which is the source of his median flow for
11  Segment 6.
12            And they say in here, you can see, that the
13  median discharge in that portion of the reach is
14  889,000 acre-feet.  And if you convert that to an
15  average discharge over the year, that's 1,227 cubic
16  feet per second, roughly the 1,230 that he listed in
17  Page 228 of his documents and my Slide 76.
18      Q.    So just so we make sure we understand, the
19  median discharge of 889,000 acre-feet per year, what is
20  that?
21      A.    So that's -- 889,000 acre-feet is the total
22  volume of water that -- their estimate of the total
23  volume of water that would pass through Segment 6 below
24  the Verde River during the median year.
25      Q.    And did you hear Mr. Gookin talk about a
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 1  process where you rank-order the annual flows and then
 2  pick the one in the middle?  Is that the way to do
 3  that?
 4      A.    That's correct.  In other words, if you took
 5  a long-term record there, half of the years would have
 6  volumes less than 889,000, half the years would have
 7  volumes more than 889,000.
 8      Q.    And how would you go from the 889,000
 9  acre-feet per year to the 1,227 cfs?
10      A.    Okay.  So that's the formula that I have up
11  on the --
12      Q.    You basically just divide it by the number of
13  seconds in a year?
14      A.    There are 43,560 cubic feet in an acre-foot.
15  There are 86,400 seconds in a day and 365.25 average
16  days per year, if you consider the leap years.  So you
17  multiply by 43,560 and divide by the number of seconds
18  in a year, and you get 1,227.
19      Q.    Is that the same thing as taking the average
20  per second flow for the median annual flow?
21      A.    Yes, and I've put a note on my slide to that
22  effect.  What he's done is calculate the average flow
23  during the year with the median annual runoff, okay.
24  And that number is two and a half to three times higher
25  than the median flows that he's characterized at the
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 1  other gages.
 2            And we can illustrate that by using just a
 3  typical year from the near Roosevelt gage records.  I
 4  just arbitrarily picked 1948 because it's roughly a
 5  median runoff year.  If you remember from yesterday, we
 6  said the median annual runoff is about 462,000
 7  acre-feet there.  So this is 466, very similar.
 8      Q.    And you're on Slide 78?
 9      A.    Sorry.  I've moved to Slide 78.
10            And we see the spring rise that we talked
11  about.  It's higher than the median, but it's lower
12  during other parts of the year.
13            In any event, during this particular year,
14  466,000 acre-feet, using that same conversion, means
15  that the average discharge during that year was 641
16  cubic feet per second.  But if you take all the mean
17  daily flows during that year and rank them and pick the
18  middle one, which is the median, which is equivalent to
19  the numbers that he has in the top of the table we
20  looked at before, it would be 270.
21            So if you use the mean flow here, you would
22  say that the median flow at this location is 641 cfs,
23  rather than the 273, which is the correct number.
24      Q.    Would it be fair to say that with respect to
25  the methodology of converting the 889,000 acre-feet per
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 1  year to a cfs number, you would agree with Mr. Gookin's
 2  testimony, in general, and disagree with Mr. Fuller?
 3      A.    Yes.
 4            Using the median annual discharge and
 5  converting that to a discharge spread over the year is,
 6  again, that represents the average discharge during the
 7  median flow year.  It is not the median discharge.
 8      Q.    Does the 889,000 acre-foot per year number
 9  take into account variations in flow between years?
10      A.    Well, the 889,000 simply means that half the
11  time you would have more than that over a year's time
12  and half the time it would be less than that.
13      Q.    Does that 800 -- I'm sorry.  Go ahead.
14      A.    What it doesn't account for is the
15  variability within the year.
16      Q.    You anticipated my next question, so thank
17  you.
18      A.    And you see that clearly in this example
19  hydrograph.
20      Q.    Okay.  So moving on to Slide -- what slide
21  are you on, 79?
22      A.    So I've moved to Slide 79, and this one
23  illustrating the Thomsen and Porcello paper.  There's
24  another table that has the median annual runoff at the
25  other gages that we've talked about, and they say that,
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 1  you know, at the near Roosevelt gage, for example,
 2  during the period they looked at, it was 514,000
 3  acre-feet is the median runoff.
 4            Again, if you convert that the same way
 5  Mr. Fuller did, you would conclude that the median flow
 6  in that reach -- this is at the at the Roosevelt gage.
 7  At the near Roosevelt gage would be 709 cubic feet per
 8  second, and we've already seen that it's actually down
 9  in the range of 340.
10      Q.    So is the difference in results for flows
11  between what you're talking about and the way
12  Mr. Fuller did it significant?
13      A.    Yes.  He's exaggerating the median flows by a
14  factor of a little bit less than two and a half in this
15  particular case.
16      Q.    And does that also translate into a
17  significant difference in his depths?
18      A.    It does, and we'll talk about that in some
19  detail in a moment.
20            So, again, based on the full period of
21  record, I would argue that the median discharge, based
22  on the near Roosevelt gage, is more like 316 cubic feet
23  per second.
24      Q.    Slide 80?
25      A.    So moving on then, we can look at the median
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 1  mean daily flow hydrographs.  We already saw this
 2  earlier.  The brown line is the near Roosevelt gage,
 3  and then I've added the Tonto Creek flows to that for
 4  the equivalent period of record.  So that top
 5  hydrograph represents the flows in Segment 4.
 6      Q.    Let me ask you one question before you get
 7  there.  Several of these slides you used the term
 8  median mean.  Can you tell me what that is?
 9      A.    Well, yes.  Again, the underlying data set
10  that we're using here consists of mean daily flows.
11  The data are collected, in most cases, on 15-minute
12  intervals.  So the mean flows that are published by the
13  USGS on their website are basically the average of all
14  of those measurements that are made every 15 minutes.
15      Q.    So it's the average for a 24-hour period?
16      A.    For a 24-hour period.
17            Now, we take that data set of mean daily
18  discharges and we do statistics on it.  So now in these
19  plots, I've taken for the entire period of record, for
20  each day of the year, and I've said we have roughly a
21  hundred years of record.  I ranked those hundred years
22  and I picked the number 50 in the list, basically, for
23  each day of the year, and that's how I developed this
24  particular plot.
25      Q.    You were going to move on to Slide 81 before
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 1  I stopped you.
 2      A.    Yeah.  So the top graph here on Slide 80
 3  represents the combination of Roosevelt and Tonto, and
 4  that's the best representation we have of the flows in
 5  Segment 4 and, actually, in Segment 5 under natural
 6  conditions.  There's some tributary area, but it's
 7  pretty dry, and not much comes in between.
 8            So if we use that --
 9      Q.    You're now on Slide 81?
10      A.    I've moved down to Slide 81 now.
11            If we use those flows, pick the median for
12  what I would say represents Segment 4 and Segment 5,
13  based on the earlier record that Mr. Fuller used that
14  ended in 1996, it would be about 361 would be the
15  long-term median flow in those two segments.  And if
16  you include up to 2015, it decreases to about 348, 350,
17  roughly, cubic feet.
18                 MR. MCGINNIS:  I think Chairman Noble
19  might have a question.
20
21               EXAMINATION BY CHAIRMAN NOBLE
22                 CHAIRMAN NOBLE:  Dr. Mussetter, would
23  you just take the time to go through and give us your
24  definitions of median, mean, and average?
25                 THE WITNESS:  I would be more than
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 1  happy.
 2                 CHAIRMAN NOBLE:  Distinguishing them
 3  from each other.
 4                 THE WITNESS:  Yes.
 5                 Well, the first simple part is, mean and
 6  average are the same.  It means the same thing.
 7                 CHAIRMAN NOBLE:  So you didn't
 8  distinguish those first two very well.
 9                 THE WITNESS:  I was skipping that for
10  the time being, sir.
11                 CHAIRMAN NOBLE:  Go ahead.
12                 THE WITNESS:  So mean or average means
13  you have a series of quantities.  You take those
14  quantities, you add them all together, and you divide
15  by the number of individual values that you have.
16                 The median is, basically, ranking all of
17  those values and picking the middle one, so half of
18  them are bigger and half of them are less.
19                 If you think of the standard bell curve
20  from statistics, if it's exactly symmetrical, the
21  50th percentile value, the middle value, the median
22  value, and the mean value, if you added all the values
23  that make up that curve together and divide by the
24  number of values, would be exactly the same.
25                 In the case of hydrologic data like
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 1  we're talking about here, particularly in an arid
 2  region like Arizona, the volumes tend to be very skewed
 3  to the flood periods.  That's when most of the water
 4  comes through.  So if you take -- measure flows every
 5  single day of the year, most of the time it's pretty
 6  dry, and then you get a big spike.  You saw that in the
 7  hydrographs, from the floods.  And that represents a
 8  lot of volume.
 9                 So if you rank the flows and say what is
10  the discharge that is exceeded half the time or is less
11  than half the time, that's going to be a lower value
12  than if you just add them all together and divide by
13  the number of days in the year.
14                 So because of that, the median flows,
15  the 50th percentile flows that I argue would be more
16  representative of the typical conditions that you would
17  see in the river, are much lower than those averages,
18  because the averages include all the big -- the spikes,
19  basically, the floods.
20                 CHAIRMAN NOBLE:  The averages or the
21  mean?
22                 THE WITNESS:  Or the means.  I'm sorry,
23  I use those interchangeably.  Average and mean, same
24  thing.
25                 CHAIRMAN NOBLE:  I'm just trying to help
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 1  George out.
 2                 THE WITNESS:  I understand that, and I
 3  apologize for confusing George.
 4                 CHAIRMAN NOBLE:  Thank you.
 5                 THE WITNESS:  Yes.
 6                 CHAIRMAN NOBLE:  Sorry, Mark.
 7                 MR. MCGINNIS:  That's no problem.
 8
 9               DIRECT EXAMINATION (CONTINUED)
10  BY MR. MCGINNIS:
11      Q.    So with that, let's go back and talk about
12  Slide 81.
13      A.    Yeah.
14            So Slide 81, I would argue, based on the
15  characteristics of the basins and so on, that the
16  combination of the near Roosevelt and the Tonto Creek
17  flows is the best measured representation we have of
18  the flows in Segments 4 and 5.
19            The 1914 to 1996 record that Mr. Fuller used
20  would say that the median value there is 361 cfs.  If
21  you include the 20-year period that we have available
22  to us since that work was done, it decreases to about
23  348.
24      Q.    And so the bottom line is that the flows
25  you've calculated for the 50 percent median for
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 1  Segment 5 are roughly a third of the proposed
 2  Mr. Fuller's?
 3      A.    Well, less than a third of -- I'm sorry, a
 4  little more than a third of the 990 that he
 5  represented.
 6      Q.    And with respect to Segment 6, it's a little
 7  less than a half?
 8      A.    Yes.  So for Segment 6 I've added the Verde
 9  flows into that, and we have the same relationship.
10      Q.    Will those differences affect the depths that
11  come out of the analysis for those segments?
12      A.    Clearly, if you went and measured the depth
13  of the river at 1,230 cfs and then measured again in
14  the mid 500 cfs range, the depths would be different,
15  would be shallower.  They would be less at the lower
16  flows.
17      Q.    Okay.  Could we go on to Slide 82?
18      A.    So I just want to talk a little bit about the
19  characteristics of the basin and why I think that the
20  numbers that I showed in the previous table make a lot
21  more sense than what you previously heard.
22      Q.    And these next three slides are the ones you
23  revised that we gave them yesterday, right?
24      A.    Yes.  Unfortunately, we had inadvertently
25  left off a piece of the Verde River basin on the
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 1  original slides up here, and so we've added those back
 2  in.  And because of that, we had the drainage area
 3  slightly wrong.  So I've corrected that.  This is the
 4  corrected version of the slide that everyone was
 5  provided with yesterday.
 6            So it shows, basically, some key parts of the
 7  basin.  It's about 1,889 at the head of the drainage
 8  area, 1,889 square miles where the Black and White
 9  River come together at the head of Segment 2.  We have
10  another, roughly, 2,400-square mile addition to the
11  watershed down to the near Roosevelt gage, the current
12  near Roosevelt gage at the head of the reservoir; and
13  then another 465 of local drainage area between there
14  and the dam.
15            If we go up into the Tonto Creek side, the
16  gage on Tonto Creek that we're taking the data from is
17  actually a fair ways up from the confluence, and the
18  drainage area there is 672 square miles.  There's
19  another 376 between there and the mouth of Tonto Creek.
20            We have some local drainage area, about
21  445 square miles, between Roosevelt Dam and the mouth
22  of the Verde River, and then the Verde River comes in.
23  So the data that we're using is taken from the Tangle
24  Creek gage.  The drainage area there is roughly 5,900
25  square miles, and then there's another 760 square miles
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 1  from there to the mouth.
 2            So there is some drainage area that's not
 3  accounted for in the flow numbers that we're looking
 4  at.
 5      Q.    And just before we get too much further into
 6  this, what was your purpose in doing this part of the
 7  analysis?
 8      A.    I just wanted to see what the changes in
 9  drainage area are between the gages and what we have
10  unaccounted for in the flow measurements that we're
11  using.  That's, you know, one way of, qualitatively at
12  least, judging the reasonableness of the numbers, is to
13  look at the ratios of the drainage area.  But I also
14  wanted to look at, you know, how much water comes off
15  of each of those drainage areas, based on the data that
16  we do have, and how does that relate to the
17  precipitation distribution that we have within the
18  watershed.
19            So if we move forward to Slide 83, this shows
20  the same drainage basins, and we've taken -- from the
21  Esri data on the annual precipitation, average annual
22  precipitation through the area, we can calculate an
23  average amount of precip in each one of those basins.
24            And you see, obviously, the upper -- you
25  know, the Black and White Rivers have the highest of


Coash & Coash, Inc.







SALT RIVER     VOLUME 11      01/28/2016 Page 2411


 1  any place in the area; about 26 inches, actually, on
 2  average over the -- on an average year.  And you see in
 3  every case the amount of precipitation on the drainage
 4  basin goes down as you get farther downstream in the
 5  system.
 6            So, you know, the Verde River basin averages
 7  probably 18 inches over the whole basin, and that lower
 8  part is actually quite dry.  Tonto Creek, the upper
 9  part is 24 inches, and then it decreases to 20 or so
10  downstream.
11            So most of the water, I think everybody
12  recognizes, comes from the upper part of the basin,
13  except during, you know, our intense local storms; and
14  then as you get farther down, you get less and less
15  contribution from the local drainage area.
16            So moving to Slide 84, we can look at the
17  sort of relative amounts of runoff that come from each
18  of those basins based on the measured data.  And so
19  what we're doing here is normalizing it to the drainage
20  area.  So the numbers you see here are the number of
21  acre-feet per square mile of drainage area runoff from
22  above each of the gages that we've been talking about.
23            And as you would expect, because it tends to
24  have higher precipitation, the Black and White drainage
25  basins combined are the highest of all, about
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 1  210 acre-feet per square mile on an annual basis.
 2            The Tonto Creek above Gun is about 170; and
 3  then at the Chrysotile gage, which is still upstream,
 4  it decreases a little bit downstream from this
 5  confluence.  It decreases to about 190, based on the --
 6  the Black/White is based on the two gages that are
 7  upstream from the confluence on these two; and then
 8  Chrysotile is not too far below the confluence, so it's
 9  about 190 acre-feet per square mile.
10            And then as we continue to move down, based
11  on the near Roosevelt gage record, it's about
12  144 acre-feet per square mile.  And then when you get
13  down -- if you just carve out the portion between these
14  two gages and the near Roosevelt gage, that incremental
15  area has a fairly low runoff of about 92 acre-feet per
16  square mile.  And then, you know, the Verde, again,
17  because it tends to be a somewhat drier basin, is the
18  lowest among them all.
19      Q.    Does that mean most of the flow that's in the
20  Salt below the Verde confluence actually comes from the
21  Salt side as opposed to the Verde side?
22      A.    This certainly would indicate that, yes; and
23  that's borne out by the gage data as well.
24            So based on these numbers and the relative
25  drainage areas, it makes absolutely no sense that the
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 1  median flow would increase by a factor of two and a
 2  half to three when you go from around the Roosevelt Dam
 3  area down to the lower end of Segment 4, Segment 5,
 4  above the Verde.
 5      Q.    And going back to Slide 81, Mr. Fuller had,
 6  for Segments 3 and 4, 341 cfs?
 7      A.    Yes.
 8      Q.    And is that the drainage from the areas on
 9  the upper part of the Salt?
10      A.    Yes.
11      Q.    And then for Segment 6, which includes the
12  Verde, it jumped up to 1,250?
13      A.    Yes.
14      Q.    Is that what you're trying --
15      A.    That's exactly my point.
16      Q.    -- to say here?
17      A.    That that huge increase makes absolutely no
18  sense, as does the increase from the Roosevelt gage
19  down to the reach below the mouth of Tonto Creek.  That
20  would imply that we have had a two and a half fold
21  increase just across the mouth of Tonto Creek alone,
22  which is clearly not sensical.
23      Q.    And do you think what you perceive to be his
24  error in this calculation is a result of the way he
25  took the 889,000 acre-foot per year number from Thomsen
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 1  and Porcello and converted it to cfs?
 2      A.    He's using a mean or average flow to
 3  represent a median flow, and we've talked about that
 4  extensively already.
 5      Q.    Anything else on Slide 84?
 6      A.    No.
 7      Q.    Okay.  Let's go to 85.
 8      A.    Okay.  So, again, looking at his charts that
 9  represent the typical flow in Segment 5, we can overlay
10  the combination of near Roosevelt and Tonto Creek flows
11  on that.
12            The jagged line at the top is the mean daily
13  flow on each day.  The blue line in the middle is the
14  median on that record.  And you can see that his
15  representation more or less follows the mean line.
16  It's below it in the late spring, but it's well above
17  the median flow line there.
18            So I've changed his 992 cfs median line down
19  to where it should be, somewhere around 350 cubic feet
20  per second; a very substantial drop.
21      Q.    And this is the hydrograph for Segment 5?
22      A.    This is for Segment 5.
23      Q.    Let's go to Slide 86.
24      A.    So now we can talk about Segment 6.  Again,
25  the brown line is the combination of the Roosevelt and
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 1  Tonto Creek flows that we've previously talked about.
 2  The bottom sort of gray-colored line is the median mean
 3  daily flow hydrograph for the Verde below Tangle Creek.
 4  And if you add those together, then you get the
 5  hydrograph that's represented by the brown line at the
 6  top.
 7            And if we overlay that on Mr. Fuller's
 8  Segment 6 hydrograph --
 9      Q.    This is Slide 87?
10      A.    -- on 87, you see the same sort of
11  relationship.  He more or less follows the average or
12  the mean line there, and the median is substantially
13  below that.
14            So I've corrected his chart from 1,230 for
15  the median down to 550 cubic feet per second, which I
16  believe is a much more accurate representation of the
17  median flow in that reach.
18      Q.    Okay.  Moving on to Slide 88?
19      A.    Yeah, okay.  So with that as sort of a
20  background on the amounts of flows in the reach, let's
21  review again the geomorphic character of the river in
22  Segments 5 and 6.
23            We've talked about this chart in some of my
24  previous testimony, particularly on the Gila River.  It
25  comes from a document by Burkham in 1972, and it is
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 1  essentially showing conceptually the changes in channel
 2  width over time in, actually, a segment of the upper
 3  Gila River, but my -- we don't have the same
 4  information on the Salt River, and so I'm arguing that
 5  the same process happens in the Salt as does on the
 6  Gila River.  You get big floods.  So it goes along for
 7  a period of time.  You have a fairly narrow channel
 8  that settles down to the lower flows, and then it gets
 9  hit by larger floods and the channel widens out, the
10  vegetation blows out, the channels shift around; and
11  then over time it sort of recovers back to a more
12  narrower width.
13      Q.    And then comparing this graph on the Gila to
14  what your opinion is on the Salt in Segments 5 and 6,
15  would those curves on that graph necessarily be exactly
16  the same proportion and the same quantity, or is it
17  more of a qualitative comparison?
18      A.    It's more of a qualitative comparison.  I'm
19  talking about the process more than I'm -- I can't
20  specifically quantify that on the Salt.
21            Again, another slide that we looked at before
22  from Huckleberry, 1993.
23      Q.    This is 89?
24      A.    This is on Slide 89, and it's the same actual
25  data that was taken on the portion of the Middle Gila
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 1  River.  And it shows the response of the channel width
 2  to the large floods that happened during the early part
 3  of the century and then how it's basically settled down
 4  during the drier portion of the middle part of the 20th
 5  century, and then we had some big floods in the early
 6  '90s and it's widened out again, according to this
 7  data.
 8      Q.    Slide 90?
 9      A.    So the next series of slides is just to
10  emphasize that the same sort of hydrologic processes
11  occur on the Salt River that happen in the Gila.  It's
12  a very flashy system.  It will go along for periods of
13  time fairly dry, and then it gets hit by large floods,
14  and as we saw yesterday, those floods can happen
15  virtually any time of year; generally not in the
16  summer, but certainly during the runoff period in the
17  spring and then pretty much any time from the monsoon
18  season up through December and January.
19            So this chart basically shows the history of
20  the annual peak discharge.  This is just the single
21  maximum flow that occurred in each year of the record
22  at the three gages, Chrysotile, Roosevelt, and then I'm
23  also showing the below Stewart Mountain flows as well
24  by the green line, and that represents the
25  flow-regulating effect of the upstream reservoirs, so


Coash & Coash, Inc.







SALT RIVER     VOLUME 11      01/28/2016 Page 2418


 1  that is not a natural flow.  The Roosevelt and
 2  Chrysotile are representative of natural flows.
 3      Q.    And this is Slide 90?
 4      A.    So this is Slide 90.  So just basically.  One
 5  thing to point out about this too, this is only the
 6  single highest discharge in each year.  As you saw
 7  yesterday, very often you can see more than one peak
 8  during a year.  So this doesn't completely capture all
 9  of the disturbance-level events, I would call them,
10  that occur.
11            So we can do the same thing, plot the annual
12  runoff volume.  Varies substantially from year to year,
13  as you know.
14      Q.    And this is Slide 91?
15      A.    Sorry.  This is on Slide 91.
16            And an interesting point here, if you look at
17  the green line, the below Stewart Mountain volumes,
18  those are very similar to the volumes that occur from
19  the other gages, even though from the previous slide
20  you saw that most of the peaks are cut off.
21            And so I think we all recognize that it's
22  just flow-regulating effect.  Essentially, the same
23  amount of water goes through the reach below Stewart
24  Mountain Dam, Segment 6, as did historically, but it
25  comes off in a much different pattern.
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 1      Q.    There's some breaks in the line there?
 2      A.    Yeah.
 3      Q.    Are those just data gaps?
 4      A.    They're data gaps.  I've tried to extend this
 5  using all of the available data that's relevant to us
 6  here.  So the purple part to the left of, well, roughly
 7  1910 is data collected at the at Roosevelt gage that
 8  includes both the Salt River and Tonto Creek.  And then
 9  the blue is the near Roosevelt gage, which is upstream
10  from Tonto Creek.  Green is below Stewart Mountain, and
11  then the red is farther upstream at Chrysotile.
12      Q.    Slide 92?
13      A.    So just to illustrate one point that I've
14  made previously, it's generally true that years with
15  higher runoff volumes also correspond to years with
16  high peak flows.  That certainly isn't always the case,
17  but the correlation coefficient is .6, meaning that you
18  can explain about 60 percent of the time the peak flow
19  rate during the year by the annual volume.
20            So it's reasonable to say, if we go back
21  through the record, we don't have really long-term
22  records of peak flows.  We do have reconstructed
23  records of average annual flows.  So if we look at the
24  variability in those average annual flows, we can get a
25  rough idea of what the peak flow regime -- how variable
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 1  that would have been prior to the available flow
 2  records as well.  And so we can do that.  Again, this
 3  is Gila River.  It's not the Salt River, but --
 4      Q.    And this is Slide 93?
 5      A.    Sorry, moving to Slide 93.
 6            Qualitatively, I expect the Salt River
 7  behaved essentially the same way.  So we see the modern
 8  measured record on the right-hand side of the chart for
 9  annual -- actually, in this case the logarithm is the
10  way that these were presented by Burkham.  So this is
11  the measured record in the dark line on the right side
12  poststatehood and around the time of statehood.  The
13  lighter line is the extended period prior to statehood
14  from the tree ring data.
15            And the variability essentially is the same.
16  There's some high peak flows, obviously, in the early
17  1900s that we've talked about a lot; but the
18  variability prior to that is very, very similar.  So we
19  expect -- we would expect to see big floods
20  historically just like we've seen them in our recorded
21  record.
22      Q.    Slide 94?
23      A.    And so this is just a summarization of the
24  data that we do currently have at all the available
25  gages.  I've included the Joint Head Dam, which is down


Coash & Coash, Inc.







SALT RIVER     VOLUME 11      01/28/2016 Page 2421


 1  in the Phoenix area in Segment 6 now, because we do
 2  have some data for that even prior to the dams.  The
 3  biggest one was about 300,000 cubic feet per second
 4  that happened in early 1890s.
 5            And you see the high variability from year to
 6  year in this photograph.
 7      Q.    Page 95, Slide 95, starts a new discussion
 8  that relates specifically to Segment 5; is that right?
 9      A.    Yeah.  We've been focused on the hydrology so
10  far, so let's talk about the geomorphic character.
11                 CHAIRMAN NOBLE:  No, let's eat.
12                 THE WITNESS:  I'm in favor of that,
13  certainly.
14                 CHAIRMAN NOBLE:  Let's be back at 1:00.
15                 (A lunch recess was taken from
16  11:57 a.m. to 1:04 p.m.)
17                 CHAIRMAN NOBLE:  Please proceed.
18  BY MR. MCGINNIS:
19      Q.    Dr. Mussetter, before lunch we were going
20  through the slides, and yesterday Commissioner Allen
21  asked you a question about a portion of the Verde
22  watershed, and I meant to remind you to talk about that
23  when we got there, and I forgot.  So can we go back and
24  cover that?
25      A.    Yes.
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 1      Q.    Was that Slide 84?
 2      A.    I have the relevant slide up.  It's 84.
 3      Q.    Okay.
 4      A.    And the question was, first of all, was I
 5  aware that part of the upper part of the Verde basin is
 6  a closed basin; and the answer is yes; and did I
 7  incorporate that into my calculations.
 8            It's actually about -- according to the gage
 9  records, it's about 360 square miles involved in that
10  closed basin, and that's a really small percentage of
11  the total Verde basin.  So it is incorporated into that
12  number, but you couldn't tell it.  It's in the decimal
13  places out to the right.
14      Q.    I saw your pointer up there.  Were you
15  circling the 82 or the 92?
16      A.    Sorry.  I was circling the 92.  I should have
17  been circling the 82.
18      Q.    So is it within the rounding --
19      A.    Yes.
20      Q.    -- percentage?
21      A.    Yes.
22                 CHAIRMAN NOBLE:  Oh, that's right.  This
23  is the new slide.
24                 MR. MCGINNIS:  This is the new slide,
25  yeah.
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 1                 THE WITNESS:  This is the new slide.
 2                 CHAIRMAN NOBLE:  Yeah, there is no 82 on
 3  the old slide.
 4                 THE WITNESS:  Correct.
 5  BY MR. MCGINNIS:
 6      Q.    Let's go back to Slide 95 then.  I think we
 7  were getting ready to start talking about some things
 8  specific to Segment 5; is that right?
 9      A.    Yes.
10      Q.    Okay.  And Segment 5 runs from where?
11      A.    Segment 5 runs from Stewart Mountain Dam to
12  the Verde confluence.
13      Q.    Okay.  Slide 96.
14      A.    Okay.  So, again, just to refresh our memory
15  on the hydrology and talk a little bit about some of
16  the differences between the natural and the regulated
17  flow regime, I'm showing on this Slide 96 the median
18  mean daily flow hydrographs for Segment 4 and 5, which
19  is calculated on the basis of the recorded flows at
20  Roosevelt and the Tonto Creek flows; and then the top
21  one adds the Verde flows into that.
22            So you see the typical pattern that we've
23  seen already with the high flows during the springtime,
24  low flows in the summer, and then generally some
25  elevated flows during the late summer, early fall
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 1  monsoon season.
 2            So that's characteristic of what the flows
 3  would have been like under natural conditions in
 4  Segments 5 and 6.  Under regulated conditions the
 5  orange line basically represents what that looks like
 6  now.
 7            So these are the median mean daily flows at
 8  the below Stewart Mountain gage for the period from
 9  1935 to 2015, post-Stewart Mountain Dam.
10            As we talked before lunch, the total volume
11  of flow on an annual basis is roughly the same; but the
12  pattern is completely different.  And so now you see
13  it's essentially dry November, December, January, early
14  February; and then we start releasing, and through much
15  of the spring and summer, we're fairly steady at up
16  over 1,000 to 1,500 cubic feet per second.
17      Q.    You talked a little bit earlier about how you
18  had been out recently on portions of Segments 5 and 6;
19  is that right?
20      A.    Yes, yes.
21      Q.    When was that?
22      A.    It was November of 2015.
23      Q.    And according to this graph, that's the
24  portion of the year where there's almost no flow,
25  right?
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 1      A.    That's correct, and that was the case when I
 2  was there.
 3      Q.    Did you go there on purpose during that part
 4  of the year, or was that just when you could do it?
 5      A.    It's just when I could do it.  I would have
 6  preferred to do it when I could paddle more and carry
 7  the boat less, but didn't have the opportunity.
 8      Q.    Anything else on Slide 96?
 9      A.    No, I did want to mention, you know, we hear
10  a lot about the recreational use of that part of the
11  river and under modern conditions.  And I think it's
12  important to recognize that the flow regime is very,
13  very different from what it would have been; much
14  higher flows now during that part of the year that the
15  recreation is going on than there would have been under
16  historic conditions in a typical year.
17            There are also some implications, and we'll
18  talk about it as we go forward, in terms of the effect
19  of those flows on the behavior of the channel as well.
20      Q.    Okay.  Can we move on to Slide 97?
21      A.    So 97 gives us an opportunity to talk about
22  one of the other important aspects of the reservoir
23  systems that impact the character of the Salt River in
24  Segments 5 and 6 and, actually, historically in
25  Segment 4 even prior to the other dams being
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 1  constructed.
 2            This shows a plot of the available
 3  information that we have about the amount of sediment
 4  that is stored in Roosevelt Dam.  Sorry, in Roosevelt
 5  Reservoir.  I got this information from Salt River
 6  Project records.  We talked earlier about the surveys,
 7  and they concluded that there were roughly 62,000
 8  acre-feet.  I didn't include that data point on the
 9  plot, but 62,000 acre-feet of sediment by about 1916.
10  And then they have some other points that we see.
11            And so we can plot how the sediment's
12  accumulated.  At this point we're approaching 200,000
13  acre-feet of sediment that's stored in that reservoir,
14  and the bulk of that would have gone downstream and
15  passed through Segment 4 and into Segments 5 and 6
16  under natural conditions; and now it's being trapped in
17  the reservoir.  So we have a sediment deficit in the
18  reach below the reservoir.
19      Q.    And is there also sediment captured by the
20  other three dams on the river?
21      A.    Yes, certainly.  Most of it's in Roosevelt, I
22  think, because it's farthest up in the system and
23  captures the bulk of the supply.
24            So it's really cut down the supply of
25  sediment into this reach, and that has some
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 1  implications that we'll talk about too, the
 2  geomorphology of the channel.
 3            Just to get an idea of what these numbers
 4  mean, if you average the accumulation over the,
 5  roughly, hundred-year period that we represent here,
 6  it's about 1,900 acre-feet per year.  And that's
 7  equivalent to a depth of about 5 feet over a 300-foot
 8  wide channel the length of Segment 5, which is about
 9  10 miles.  So it's 5 feet of sediment.  I'm not
10  suggesting that we have had 5 feet of degradation in
11  Segment 5, but just to get a picture of the volume
12  we're talking about.
13            So you can imagine that that would have a
14  substantial impact on the morphology of the channel
15  down in this reach.
16      Q.    Is some of that -- would some of that
17  sediment that's trapped in Roosevelt otherwise have
18  gone to Segment 6?
19      A.    Yes.
20      Q.    And would some of it have otherwise gone all
21  the way down to the Gila?
22      A.    Certainly.
23      Q.    Some of it would have gone to Yuma?
24      A.    Eventually.
25      Q.    So the calculation in the box there is
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 1  assuming this all --
 2      A.    It's just if you spread that out in that sort
 3  of a volume, 10 miles long, 300 feet wide, it would be
 4  5 feet deep.
 5            So when we think about what we see in this
 6  part of the river now, it's really important to keep
 7  this quantity of sediment in mind.  We don't know the
 8  gradation here, but it's probably mostly sand; a fair
 9  amount of gravel and cobbles as well, but mostly sand
10  and silt.
11      Q.    You're talking about the gradation of the
12  sediment that otherwise would be there; is that right?
13      A.    Yes, the material that makes up the bed of
14  the river.
15            So with that in mind, let's look at some more
16  modern and historic photos of the river in Segments 5
17  and 6.
18      Q.    Is this Slide 98?
19      A.    98 is an aerial photograph that was taken in
20  2010 of the portion of the reach upstream, Segment 5,
21  upstream from the Verde confluence.
22            So you see a more or less single-thread
23  channel, some bars along the sides, fairly distinct
24  riparian corridor along the sides of the channel.
25            If you go back to 1934 and see the same area,
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 1  it looks morphologically very similar.  There is
 2  riparian vegetation along the sides of the channel, but
 3  in my view, it's less than there was then.  But you
 4  have to recognize that this photograph is taken some
 5  30 years after Roosevelt Dam was completed and is
 6  actually after most of the upstream reservoirs were
 7  completed, so...
 8      Q.    Let me stop you there for just a second.
 9                 MR. MCGINNIS:  Can you all see that
10  okay with the lights on, or should we turn the lights
11  off?
12                 CHAIRMAN NOBLE:  Oh, certainly, we would
13  be glad to do that.
14                 MR. MCGINNIS:  I just want to make sure
15  the Commissioners can see the photos.
16                 CHAIRMAN NOBLE:  Which one do you want
17  to do it?
18                 There's some that suggest the panel back
19  there works better, but I don't want to --
20                 MR. ROJAS:  All right.
21  BY MR. MCGINNIS:
22      Q.    So we're looking now at Slide 98; is that
23  right, Dr. Mussetter?
24      A.    We're actually on Slide 99 at this time.
25      Q.    Tell us again what you were -- now that we
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 1  can see it better, tell us again what you were saying
 2  about Slide 99.
 3      A.    So this a photograph taken in 1934 of that
 4  same reach of Segment 5, and aside from the fact that
 5  it's black and white, looks pretty similar to what we
 6  saw in the 2010 photograph.  But, again, this is a
 7  postreservoir.  This is not in the natural condition,
 8  if you will, of that reach of the river.
 9            You can, however, see the old flood channels
10  in places there along the reach.
11      Q.    Okay.  Slide --
12      A.    And other than that, we didn't have a lot --
13  other than the ones that we looked at earlier, a lot of
14  historic photos of Segment 5; but I did think it was
15  useful to look at some of the photos that I took during
16  my little expedition down the reach in November, just
17  to get a sense of what this looks like.  Again, the
18  flows were very low.  Stewart Mountain gage read
19  8.4 cfs on the day we did the trip November 10th.
20            So we'll just kind of work our way down the
21  reach here.  This photograph is standing on the right
22  bank of the river looking upstream through the North
23  Bush Highway.  The main thing you see here is, other
24  than the bridge, is the cobble-gravel nature of the
25  channel in this reach.
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 1            I expect under natural conditions it probably
 2  was still a gravel-cobble bed primarily, but there
 3  would have been a lot more sand, more sand bars and
 4  that sort of thing, in this portion of the reach.  It's
 5  been washed away because the upstream sediment supply
 6  has been cut off and now we've run flows for some
 7  hundred years through this part of the reach with very
 8  little sediment supply.
 9      Q.    Slide 101?
10      A.    This is a photograph that I took about a
11  quarter of a mile upstream from the area known as the
12  Sheep Bridge site, where there was an old bridge
13  abandoned.  I think we saw some photographs of that in
14  some of the previous testimony.
15            Shows the same thing, but a very shallow
16  riffle at this really low flow rate in this area, and
17  that's not uncommon in this area.  It's still a very
18  coarse-grained gravel-cobble bed at this location.
19            Notice, also, the very distinct riparian
20  corridor along the sides.  I expect that that corridor
21  was much more dynamic under natural conditions, because
22  it's subject to more frequent flooding that would rip
23  the vegetation out.
24            Now we do get periodic peaks that are so high
25  they're not stored by the upstream reservoirs, but
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 1  they're much -- they're probably smaller when they do
 2  occur, and they certainly happen much less frequently
 3  than they did historically.
 4            And the other part is that steady flow regime
 5  during the late spring, summer months, when flows are
 6  being released from Stewart Mountain, would elevate the
 7  flow and tend to irrigate that, which would also tend
 8  to encourage more vegetation growth.
 9      Q.    And would that vegetation tend to stabilize
10  the channel more than it would have been under natural
11  conditions?
12      A.    Yes, you would have much more of a tendency
13  for a single thread, less dynamic, laterally dynamic
14  channel.
15      Q.    Would the lack of sediment that had been
16  stored by the upstream reservoirs also contribute to
17  that?
18      A.    Not necessarily contribute to the riparian
19  corridor, but I wouldn't be surprised.  I looked.  I
20  could find no data to prove this, but I expect there's
21  been some downcutting in this reach because we've
22  reduced the sediment supply and some of the former --
23  at least the finer grain component of the bed has been
24  winnowed away, and that's caused the bed to come down.
25  How much, I can't really say.
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 1      Q.    Would the lack of sediment have tended to
 2  make the channel more of a single-thread channel than
 3  it would have been when all of that sediment was coming
 4  down?
 5      A.    That is a typical reaction in a reach that's
 6  starved of sediment and subject to steady flows
 7  compared to the really dynamic natural flows.
 8      Q.    Slide 102?
 9      A.    So 102 is just moving downstream.  This is
10  the same area a short distance downstream, in the
11  vicinity of where the Sheep Bridge used to be.  I
12  believe you're seeing -- you can see a little bit of
13  the old bridge pier.  It's kind of on the left center
14  of the photo here.  Cobble-bed system.
15      Q.    Can you point that out?  I'm sorry, I can't
16  see that.
17      A.    I'm sorry.  It's this right here.
18      Q.    Okay.
19      A.    It's not easy to tell.  I can see it more
20  clearly in my version.
21      Q.    Slide 103?
22      A.    103 is just moving downstream another quarter
23  of a mile or so; and, again, very shallow riffle,
24  coarse-grained cobbles in the bed of the stream, cobble
25  bars on the sides, riparian vegetation along the sides
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 1  of the channel.
 2            Moving down about a mile and a half below the
 3  bridge that we previously looked at, now you see a
 4  cobble bar that basically goes all the way across the
 5  river, and then you see sort of a scour channel on the
 6  lower right corner of the photo where the flows have
 7  come in and they're hard against a pretty stable left
 8  bank of the river, and that contributes to the
 9  development of a deeper channel in that area.
10      Q.    You're talking about Slide 104 now, right?
11      A.    I'm talking about 104, yes.
12      Q.    When -- you said this was at 8.4 cfs, is that
13  what you said?
14      A.    Yes.
15      Q.    If there was substantially more water in
16  there, would the area to the left have been under
17  water?
18      A.    Yes.
19      Q.    Is the bed there where -- that area that
20  would have been inundated by the water, is that smooth
21  and flat like concrete, or are there boulders and
22  cobbles?
23      A.    No, the boulders here are probably up to 8,
24  10, 12 inches in diameter.  They're big boulders, and
25  it's a fairly planar surface across there, but there is
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 1  topographic variability, and the boulders stick up into
 2  it substantially.
 3      Q.    You walked through a portion of this river
 4  when you couldn't -- this portion of the river where
 5  you couldn't float it, right?
 6      A.    Yes, I walked the reach you're looking at.
 7  It was not possible to float.
 8      Q.    Was it difficult to walk down this river?
 9      A.    Well, we often called them ankle-busters, the
10  boulders or cobbles that you see here, because it's
11  challenging, yes.
12      Q.    Anything else on Slide 104?
13      A.    No.
14      Q.    105?
15      A.    This is just another view farther downstream,
16  near I think what they called the Foxtail takeout.
17  It's used, I think, only by the emergency vehicles, and
18  just cobble bed, fairly flat; big, large cobbles all
19  the way across the channel; very, very shallow.
20      Q.    Slide 106?
21      A.    I'm just continuing to move down.  Similar
22  feature; you do see off on the side sort of a scour
23  channel where there's some bedrock outcrop on the side,
24  and that contributes to the formation of a deeper
25  thalweg channel in that part of the reach.
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 1      Q.    Slide 107?
 2      A.    This is a photo adjacent to the Blue Point
 3  Ranger Station looking upstream across a really shallow
 4  riffle.  Shows the same type of features; riparian
 5  corridor on the side, cobbles on the bed.
 6      Q.    Do you recall where you started this trip and
 7  where you ended at?
 8      A.    Yes.  We started right where I took the first
 9  photo we looked at, right below the North Bush Highway;
10  and we took out at the campground just right at the
11  Verde confluence, basically.  So that was the reach
12  that we covered.
13      Q.    Okay.  Anything else on 107?
14      A.    No.
15      Q.    Slide 108?
16      A.    Continuing down.  What you see through this
17  reach at this low flow level is fairly consistent all
18  the way through, really.
19      Q.    Okay.  And is this still in Segment 5?
20      A.    This is still in Segment 5.
21      Q.    Slide 109, I think you're at?
22      A.    So this is adjacent to the Goldfield Ranch
23  recreation site.  The one thing that you do see here,
24  the bed seems to be somewhat coarser -- sorry, somewhat
25  finer now.  We're seeing more sands and small gravels
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 1  among the cobbles, not as many large cobbles at least
 2  on the surface here.  So there is undoubtedly some
 3  additional sediment supply that's come in within this
 4  reach, and there's probably -- it's a wide area, so
 5  it's probably somewhat depositional; could even be some
 6  backwater effect from a downstream bend there.
 7      Q.    Slide 110?
 8      A.    And then this is about a mile upstream from
 9  the Verde River.  You see the single thread, very flat
10  cobble bed, riparian corridor along the sides.
11      Q.    Slide 111?
12      A.    111 is moving down another four-tenths of a
13  mile, roughly.  You can see part of the campground
14  facility up on the left bank.  This is one of the
15  takeouts.  The Verde River is just right around the
16  corner here.  You see some bedrock outcrop along the
17  side, typical cobble bed.
18      Q.    Slide 112?
19      A.    Okay.  So that was sort of the end of the
20  walk down the creek, if you will, the river.  Now I
21  want to go back and look sort of a bigger picture view
22  of portions of the reach.  These are photographs that I
23  took in 2013 from the helicopter.
24            This particular photo is looking upstream
25  across Granite Reef Dam, so we're seeing part of
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 1  Segment 5 and part of Segment 6 here.  The dam is this
 2  linear feature right about in the center of the
 3  photograph, and then you see the ponded water upstream
 4  from the dam in the background.  And then you can also
 5  see the dry riverbed, sort of wide channel downstream
 6  from Granite Reef Dam, below where all the water's been
 7  diverted out.
 8      Q.    Where is the break between Segment 5 and 6?
 9      A.    The break, I believe we put it at the Verde
10  River confluence.
11      Q.    So the same as Mr. Fuller's break?
12      A.    I believe so.
13      Q.    Can you see the Verde River in this picture,
14  confluence?
15      A.    No.
16      Q.    So are you really just looking at Segment 6
17  here?
18      A.    Okay.  Yes.  Yes.
19      Q.    Is it confusing because the breaks have moved
20  from Granite Reef to the Verde-Salt confluence?
21      A.    Yeah.  I get confused about the precise
22  location.  It's not so important.  I mean if you're
23  doing a geomorphic study of this river, the Verde River
24  confluence is a really important location in terms of
25  change.  Granite Reef Dam obviously is also a really
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 1  important.  So I tend to think of it as upstream from
 2  the Verde River and downstream from Granite Reef Dam.
 3  The area between there is the pool of Granite Reef, and
 4  it is what it is.  It's backwater, really.
 5      Q.    Anything else on Slide 112?
 6      A.    No.
 7      Q.    Okay.  Slide 113?
 8      A.    So this is just another photograph of the
 9  backwater upstream from Granite Reef Dam.  You see
10  water and you see riparian corridor along the sides of
11  the channel.
12      Q.    Okay.  Is this a photo you took?
13      A.    I also took this in October of 2013.
14      Q.    Before we finish up on Segment 5, I want to
15  just make sure we understand your opinion about what
16  the differences are in the geomorphology of Segment 5
17  between natural conditions and 2015, '16.
18            Would you say that the channel is different
19  because of the sediment trapping in the upstream
20  reservoirs?
21      A.    It most definitely is different because of
22  the sediment trapping.  There is less sediment supplied
23  to the reach.  We have had essentially the same volume
24  of water go through that reach, albeit at different,
25  sort of more sustained flow rates, less flashy than it
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 1  did historically.  So that's moved a lot of the
 2  sediment that would have formerly been there out.  I
 3  wouldn't be surprised if there had been a fair amount
 4  of downcutting of the riverbed.  It's lower now than it
 5  was before.  By how much, we really can't say.  At this
 6  point it's pretty much armored.
 7            And then, again, the sustained flow regime
 8  from the dam releases during the summer, spring and
 9  summer months, would also tend to elevate the water
10  levels above what they would have been historically
11  during those times of the year and would encourage
12  stability of the riparian corridor.
13            So you would have a tendency for a more
14  stable single-thread channel than you would have seen
15  under natural conditions.
16      Q.    What are the ramifications of those impacts
17  on the ability to float a boat in that channel?
18      A.    Well, if there's more sediment supply and the
19  river is wider, the depths would obviously be
20  shallower.  It would move it more in the direction, if
21  you think of Dr. Schumm's chart that we talked about
22  yesterday, move it more in the direction of the
23  meandering-type channel.  So you would expect to see
24  more multiple threads, more than one, not necessarily a
25  single-thread channel, and shallower depths.
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 1      Q.    And when you say more multiple threads, are
 2  you saying more under natural conditions than there are
 3  now, or vice versa?
 4      A.    Under natural conditions you would -- it
 5  would tend to move it more in the direction of a
 6  braided-type system.
 7      Q.    And the flows today versus the flows in 1860,
 8  are those more regular throughout the year, or are they
 9  more variable throughout the year?
10      A.    They're more regular, higher during the
11  summer months, a thousand to 1,500 cfs, typically,
12  release from Stewart Mountain Dam during those months,
13  and then basically completely trial during the winter
14  months.
15
16            EXAMINATION BY COMMISSIONER HORTON
17                 COMMISSIONER HORTON:  Let me ask a
18  question.  Is silt ever removed from a river?
19                 Maybe in the Mississippi.  I don't know.
20                 THE WITNESS:  Is the silt ever removed?
21                 COMMISSIONER HORTON:  Yeah.
22                 THE WITNESS:  Well, hmm.  Under natural
23  conditions, or what are you --
24                 COMMISSIONER HORTON:  No, not under
25  natural.  Like the buildup behind the dam, would they
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 1  ever come in and try to remove some of that or --
 2                 THE WITNESS:  They do sometimes dredge
 3  the head of reservoirs if there's too much siltation.
 4  There are also programs where they try to flush it
 5  through.  They have low-level outlets, and they'll
 6  lower the reservoir and try to increase the velocities
 7  to flush it through.  But that's a challenging problem.
 8
 9              DIRECT EXAMINATION (CONTINUED)
10  BY MR. MCGINNIS:
11      Q.    Okay.  Do you know whether there's any silt
12  removal activities at Granite Reef?
13      A.    I actually don't know the answer to that
14  question.
15      Q.    But if there were silt removal activities at
16  Granite Reef, that wouldn't affect the buildup of silt
17  in Segment 5, right?  Segment 5 is above Granite Reef.
18      A.    Right.
19      Q.    Can we talk about Segment 6 then?
20      A.    Okay.
21      Q.    Segment 6, just remind us where that is?
22      A.    Yes.  That goes basically from the Verde
23  confluence downstream to the Gila River confluence,
24  where the Salt River flows into the Gila River.
25      Q.    Okay.
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 1      A.    So I have a few photographs that I took from
 2  the helicopter just showing what the channel looks like
 3  under modern conditions.  Some aspects of it are
 4  roughly similar to what it would have been under
 5  natural conditions, and some aspects obviously not.
 6            So the first one is Slide 115.  That's
 7  51st Avenue bridge that you see in the middle of the
 8  photograph.  Obviously no water in the river at this
 9  time, at this location; but you do see the evidence of
10  the multiple channels, the braid channels and so on,
11  the very wide river.  And that's created by the flood
12  flows that come through.
13            These are marks left by postdam floods, but
14  you would see similar things, probably more pronounced
15  even, under natural conditions.
16      Q.    Is it safe to assume the channel itself even
17  here at 51st Avenue, in the middle of the Phoenix area,
18  is altered from what it would have been under natural
19  conditions?
20      A.    It is.  There's been -- you know, there's a
21  lot of infrastructure that affects the channel.  There
22  have been a lot of sand and gravel mining upstream from
23  here.  So this is -- I'm not trying to portray this as
24  being the natural condition of the river, by any means.
25      Q.    Slide 116?


Coash & Coash, Inc.







SALT RIVER     VOLUME 11      01/28/2016 Page 2444


 1      A.    So this is moving down.  This is still
 2  51st Avenue is in the foreground here at the bottom of
 3  the picture, looking downstream towards the Gila River
 4  confluence.  Again, same sort of thing; you see the
 5  evidence of multiple channels in there, obviously
 6  affected by human activities.
 7      Q.    In the upper right in that photograph, you
 8  see some water.  Do you know where that water comes
 9  from?
10      A.    My understanding is it comes from a sewage
11  treatment plant.  It's the releases, wastewater from
12  the sewage treatment plant, yeah.
13      Q.    Anything else on Slide 116?
14      A.    No.
15      Q.    Okay.  117?
16      A.    117, a photo that I took farther downstream.
17  It's just below the 91st Avenue bridge, so we are very
18  close to the Gila River confluence here.  You see a lot
19  of vegetation.  The historic channel basically covered
20  most of the area that you see in this photograph.
21            Now, because it's been dry for so long, you
22  see riparian vegetation -- or vegetation, I should say,
23  all the way across that, some bare sand bars, and then
24  you see the remnants of old channels among that
25  vegetation.
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 1      Q.    Okay.  Slide 118?
 2      A.    So we can look at some of the historical
 3  photos.  I've included a modern photo here just for
 4  context, in terms of where we are.  So the star on this
 5  photograph shows the area that I'm going to illustrate
 6  on the subsequent photo.  This is a Google Earth image
 7  that was taken within the last year or two.
 8            So we're just above Gilbert Road here.  This
 9  is Gilbert Road right below the star.  If we look at
10  that in 1934, this is what that area looked like.
11  Still postdam, but pre a lot of the human disturbance
12  in that area at least.  And you can see that this area,
13  under higher flow conditions at least, was a very
14  braided section of river.
15      Q.    Okay.  Slide 120?
16      A.    120, again, modern photograph of that same
17  area.  Now we'll look at an image that's just on the
18  downstream side of what's now North Gilbert Road.  This
19  is a 2002 photograph.  You see some of the old braid
20  channels here, but that area has really been heavily
21  disturbed by sand and gravel mining activity that you
22  see on both sides of the channel.
23      Q.    Slide 122?
24      A.    On 122, moving farther downstream, this is a
25  Google Earth image next to Sky Harbor Airport,


Coash & Coash, Inc.







SALT RIVER     VOLUME 11      01/28/2016 Page 2446


 1  basically, above I-17, I-10/I-17 crossing there; and
 2  this is what that area looked like in 1934.  Clearly a
 3  very heavily braided reach, wide, many channels, bars
 4  all the way across the river there.
 5      Q.    In the 1934 photos, those are poststatehood;
 6  is that right?
 7      A.    Those are poststatehood.
 8      Q.    They're postdiversions?
 9      A.    Yes.
10      Q.    Are they in the ordinary and natural
11  condition?
12      A.    No, they clearly are not natural conditions;
13  but they do have a lot of characteristics of what --
14  based on what I know about the system, what that area
15  would have looked like under natural conditions.  There
16  are some differences, obviously, but I think that's
17  representative.
18      Q.    Slide 124?
19      A.    So moving farther downstream, this is
20  91st Avenue here, so I think this is the Gila River
21  confluence coming in in this area.  So we'll look in
22  the area where the star is about in the center of the
23  photograph.  A 2002 photo, so there's a bit of water in
24  the channel here.  You have more or less a
25  single-thread channel carrying the flow, a few sort of
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 1  ponded areas, a lot of vegetation in the channel, and
 2  some, clearly, some shallow riffles in areas where it's
 3  constricted down from the deeper ponded areas.
 4      Q.    Okay.  Slide 126?
 5      A.    So now we'll look at a few images of the
 6  historical mapping in these areas.  This one is -- 126
 7  is the Google Earth image, modern image.  And we'll
 8  look just downstream from the Interstate 17/I-10
 9  crossing.  This is a map that was developed in the
10  early 1900s that would more or less represent natural
11  conditions.  It's certainly before the major
12  diversions.  The Arizona Dam was in place at this time,
13  but none of the other upstream facilities were; and
14  probably fairly limited impacts from the local
15  infrastructure, although you obviously see road
16  crossings here.
17            In this mapping it does -- they've colored in
18  at least a single-thread channel through the reach; but
19  you also see, by the upstream pointing fingers in these
20  contours, that there are other high flow channels
21  present across the sort of gravel-cobble bed width of
22  the river in this particular area.
23      Q.    Tell us some more about the upstream.  What
24  are those?
25      A.    So these upstream-pointing fingers are the
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 1  contour lines; and when you see a line that's V-shaped
 2  in the upstream direction, it means that there's a
 3  depression right in this area or it's an indication of
 4  a channel, basically.
 5      Q.    So it would drop off as you go downstream?
 6      A.    So it drops off as you go downstream.  And if
 7  you walked across that, it would be lowest right in the
 8  center, and then you would go up on either side of it,
 9  so a channel.  So each of those fingers is a former
10  flow channel.
11      Q.    Okay.  Move on to Slide 128.
12      A.    And then this is a similar area.  The
13  previous one, the contour interval was -- I think it's
14  either 10 or 20 feet.  The 1902 mapping actually has it
15  mapped at 5-foot contours, so the distance -- the
16  vertical distance between each one of these subsequent
17  either light or dark contours is 5 feet.  And, again,
18  you see the same type of features, basically.  They've
19  colored in a single-thread channel, for sure, and then
20  you have fingers showing the other high flow braids.
21      Q.    Okay.  Slide 129?
22      A.    So we'll move back down.  Let's see.  This is
23  in the area of -- it's farther downstream from where we
24  were previously and, again, similar coarser-scale
25  mapping.  You see all the fingers across.  This is
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 1  Slide 130.
 2            If we go to 131, this is the 5-foot contour
 3  mapping of that same area.  Unfortunately, the mapping
 4  that was available curved right on the boundary between
 5  two maps, so the meshing of the two together is a
 6  little sketchy.  It's really difficult to match them
 7  up, but you get the general picture; that there are a
 8  lot -- if you walked across that, those are 5-foot
 9  contours again, so there's quite a bit of variability
10  across the channel, and each one of those fingers
11  represents a former high flow channel.
12      Q.    The blue part, does that show multiple
13  channels?
14      A.    It does.  In this particular area, he's
15  colored in three channels carrying flow.
16      Q.    Slide 132?
17      A.    Slide 132, this will obviously be familiar to
18  Mr. Fuller.  It came from his 1987 thesis, and I
19  included it just to make the point that, you know, that
20  portion of the reach has been historically very
21  dynamic.  The channel between 1868 and 1952, according
22  to this, the primary thread of the channel in that
23  portion of the reach has been virtually every location
24  across the high flow corridor there.
25            So it's been a very dynamic system, or it was
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 1  during that time frame, which is also a characteristic
 2  of braided, shallow, dynamic channels.
 3      Q.    Is that also characteristic of arid
 4  watercourses?
 5      A.    And arid watercourses, for sure, yes.
 6      Q.    Slide 133?
 7      A.    Okay.  So with that in mind, to try to
 8  address the issue of -- we talk about the high flow
 9  braids and the single or double or perhaps
10  triple-thread lower flow channels.  I appreciate the
11  argument on that, and so Mr. Fuller has tried to
12  quantify what we would expect typical flow depths to be
13  in those channels.
14            According to his report, the quantification
15  was done based on cross sections that were cut from the
16  5-foot contour mapping.  That's those same maps that we
17  looked at a few minutes ago.  And he did hydraulic
18  calculations to estimate the flow depth, average
19  velocity, top width at particular locations along the
20  channel, and to represent the sort of average
21  conditions along Segment 5 and Segment 6.
22            And for several reasons, I take exception to
23  his characterization of the typical depths, and we'll
24  talk about the reasons for that.  One is obvious in
25  this figure.  We talked at length this morning about
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 1  the discharges were two and a half to three times too
 2  high on the discharge to represent the median flow.
 3  So, therefore, the depths are considerably higher than
 4  they should be.  But, nonetheless, we can talk about
 5  what the impact of that would be on what his results
 6  should have been.
 7      Q.    Okay.  Move on to the next one.
 8      A.    So the next slide shows the bed profile that
 9  we've digitized from the 5-foot contour mapping for
10  Segment 6.  So you see the bed of the river, and each
11  one of the little plus signs that you see is where it
12  crosses at one of the 5-foot contour lines.
13            We tried as best we could to locate the cross
14  sections that he used for his analysis, that Mr. Fuller
15  used for his analysis.  We may be off by some short
16  distance, but we were able to match up pretty closely,
17  based on the shape of the sections that were shown in
18  Appendix D of his older report.  And so you see they
19  were evenly distributed; one right below Granite Reef
20  Dam, and then the downstream one was between 67th and
21  91st Avenue.
22      Q.    And here you're talking about Slide 134?
23      A.    I'm sorry.  This is Slide 134.
24            You see some variability in the bed profile,
25  some steep zones.  I'm not really sure what that is.
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 1  Maybe it's a road crossing.  There's some other places
 2  where it's steeper than the average, certainly.
 3            So let's look at how, just based on the
 4  5-foot contours, how the slope varies.  So we've taken
 5  the distance between each contour and calculated the
 6  slope in that 5-foot segment, and I've plotted that
 7  here.  There's some really steep ones, and whether
 8  those are real or not, I'm not really sure.  But as we
 9  go farther downstream, you see, you know, on average
10  it's in the .0015 to 002 range of slopes, typically;
11  but you see a lot of spikes of steeper slopes as well.
12            And we can -- sorry.
13            So if you project vertically -- and we'll
14  look at another figure later on that shows this more
15  clearly. -- we can address what slopes were actually
16  used by Mr. Fuller in his calculations for these depths
17  that he represents to be representative of the reach.
18      Q.    Wait a minute.  Before you go on to that
19  slide --
20      A.    Yeah.  Sorry.
21      Q.    -- let's stop and break this one down a
22  little bit more.
23      A.    Yeah.
24      Q.    The left horizontal -- left vertical axis is
25  what?
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 1      A.    Yes, sorry.
 2            This is elevation.  So to read this plot, the
 3  brown line is the bed profile.  The bottom is the
 4  distance in miles upstream from the mouth of the Salt
 5  River or the confluence with the Gila.  And then the
 6  elevations along that profile you read off of the left
 7  axis.
 8      Q.    What's the right horizontal -- or vertical
 9  axis?
10      A.    The slope is plotted with respect to the
11  right axis.  Obviously the magnitude of the numbers
12  are -- so they're orders of magnitude different, so if
13  you'd plot the slope on that same axis, then it would
14  all be right down on the line.  So I zoomed in on that,
15  so when you're looking at the blue line, go across to
16  the right axis if you want to know what the values are.
17            So we see some areas here that are as steep
18  as approaching 1 percent, basically.
19      Q.    What does the blue line depict?
20      A.    And the blue line, again, is the local slope
21  of the riverbed between successive 5-foot contour lines
22  from the map.
23      Q.    Okay.  So the blue line doesn't show the
24  actual inundations of the river itself; it's the
25  changes at the slope, is that -- am I understanding
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 1  that?
 2      A.    It's just simply the slope of the river.  And
 3  the slope of the river, as we'll see in a minute, is an
 4  important parameter in terms of how deep the flow is
 5  and how fast it's going in any particular area.
 6      Q.    Sorry for the delay.
 7      A.    That's okay.
 8      Q.    Go to 135.
 9      A.    So I have a series of maps showing the
10  locations where we believe Mr. Fuller's cross sections
11  were located.  This is the most upstream one.  You see
12  Arizona Dam actually labeled in the upper right-hand
13  corner, and so it's down around the bend here at the
14  location indicated by this shaded red circle.
15      Q.    And that Cross Section 6 you have put right
16  at the point where a double channel starts?
17      A.    It's right at the point of a double channel,
18  that's correct.
19      Q.    Do you know whether it's right at the point
20  of the double channel or --
21      A.    The cross section does not indicate a high
22  spot in the middle, so it must be just upstream from
23  the bifurcation.
24      Q.    How were you able to figure out where
25  Mr. Fuller's cross sections were?
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 1      A.    Well, two things.  One, his cross sections
 2  show elevation.  So we went along the river and found
 3  the place where the bottom of his channel would match
 4  the elevation on the map.  Then obviously some of them
 5  are not exactly on the 5-foot contour, so there's some
 6  interpolation involved.
 7            So then we adjusted that by matching -- by
 8  digitizing cross sections across and comparing with his
 9  plot in the Appendix D of his report, and we shifted
10  the channel -- the cross section up and down still
11  frame until we were able to match as closely as we
12  could the shape of the cross section that he presented.
13      Q.    Okay.
14      A.    So I think we're -- we may be some feet off,
15  but we're not very far off if we are.  Certainly close
16  enough for the argument that we're making here.
17      Q.    Is that all you have to say about 135?
18      A.    So 135 is the map of Cross Section 6.
19            136 is a similar map of Cross Section 5.
20            137 is Cross Section 4, and that occurs a
21  short distance downstream from Tempe Butte.
22      Q.    And, again, just so I'm clear, the base map
23  that you have shown on this slide you think is the same
24  base map that Mr. Fuller used to get his cross section
25  from?
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 1      A.    Based on the citation in Mr. Fuller's report,
 2  this is the same map, yes.
 3      Q.    That was 137, right?
 4      A.    Yes.
 5      Q.    Okay.  Slide 138?
 6      A.    138 is the location of Cross Section 3 just
 7  down on sort of the north edge of Phoenix -- or, sorry,
 8  the east edge of Phoenix as it existed at that time.
 9            Cross Section 2 farther downstream, and then
10  I'd also point out the shape of the contours around
11  that.  There's obviously a lot of braiding of the
12  higher flow channels in that location at least.
13            And then Cross Section 1 near the downstream
14  end between 67th and 91st Avenue.
15      Q.    Okay.  Let me ask you a question about the
16  map --
17      A.    Yes.
18      Q.    -- the 1902 map.
19            We've been talking about a 5-foot contour
20  interval?
21      A.    Yes.
22      Q.    Can you tell us what that means?
23      A.    Yes.  It means that each of these sort of
24  irregular lines that you see, the vertical difference
25  between successive sort of irregular lines, the contour
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 1  lines, is 5 feet.
 2            So if I walk from this point to that point, I
 3  would go, going in the upstream direction, I would go
 4  up by 5 feet.  And, similarly, from here to here is
 5  5 feet.
 6      Q.    Do you know what the elevation is for any
 7  given point between those two lines?
 8      A.    You don't really know what it is.  You can
 9  infer some things about it just by the general slope of
10  the line; but, essentially, we're forced to assume that
11  it's basically flat.  Not flat, but a uniform slope
12  between the contour lines, based on this.  We know
13  that's not the case, but it's much more irregular than
14  you would get by -- you would assume by just simply
15  looking at this map.
16      Q.    So for a particular point on the river
17  between two contour lines, do you know what that exact
18  elevation is by looking at this map?
19      A.    You do not, and that's one of the limitations
20  of the analysis that we're talking about here, frankly.
21      Q.    For a particular point that's between two
22  contour lines, is all you know that it's between the
23  elevation of the higher contour line and the elevation
24  of the lower contour line?
25      A.    That's really all you know, yes.


Coash & Coash, Inc.







SALT RIVER     VOLUME 11      01/28/2016 Page 2458


 1      Q.    Okay.  Anything else on Slide 140?
 2      A.    No.
 3            So at the risk of being a little bit overly
 4  academic, I want to show the equation here that is used
 5  to do the calculations that Mr. Fuller did and that we
 6  repeated.  And I show this not so much to emphasize the
 7  equation itself, but to emphasize the parameters or the
 8  values that go into that equation.
 9            The Q is the discharge.  So that's the amount
10  of flow in the river.  The n-value is -- we call
11  that -- it's the Manning's roughness coefficient, and
12  it's a characterization of the hydraulic roughness or
13  the energy loss that is occurring as the water flows
14  down the river.  So a higher number means it's rougher,
15  harder to get the water to go downstream.  It has to be
16  deeper to build up enough head to force it downstream.
17  So bigger numbers mean deeper flows, essentially.
18            The cross sectional area and the hydraulic
19  radius are strictly a function of the topography of the
20  channel.  Cross sectional area I think is
21  self-explanatory.  If you took the river and froze it
22  and made a slice through the ice that you froze and
23  measured the area of that end, that would be the cross
24  sectional area, okay.
25            The hydraulic radius is a parameter that is
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 1  roughly akin to the depth in a channel like the Salt
 2  River, and it's made up -- it's the ratio of the area,
 3  cross sectional area of the channel, to the wetted
 4  perimeter.  And, again, wetted perimeter means just
 5  what it says.  If you drew a line or measured the
 6  detailed line, the distance along the bed of the
 7  channel across the cross section that is wet at that
 8  flow, that's the value of the wetted perimeter.
 9            And, again, in a wide shallow channel, the
10  hydraulic radius and the depth are almost identical.
11      Q.    Let's talk a little about the Manning's n.
12      A.    Yes.
13      Q.    We talked about that some, I think, with a
14  couple witnesses on the Gila?
15      A.    Yes.
16      Q.    Can you tell us again what that is?
17      A.    Yes.  It's, again, a characterization of
18  the -- another way to phrase it is the resistance to
19  flow.
20      Q.    And that's a number; is that right?
21      A.    It's an empirical number that we know values
22  of from, basically, experience from calibration of the
23  equation to known cross sections and water-surface
24  elevations and discharges.  And there we've done a lot
25  of work.  In fact, in my Ph.D. dissertation it was
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 1  mostly about how to calculate that number from sort of
 2  theoretical principles and, of course, in mountain-type
 3  streams, different from this.  But there's some
 4  theoretical underpinning.
 5            But, again, the important aspect of that
 6  number is the bigger the number, the deeper the flow
 7  will be, and generally the slower the flow will go.
 8      Q.    Okay.  So for purposes of the work you did,
 9  what number did you use --
10      A.    So the --
11      Q.    -- on the Salt?
12      A.    The curves that I'm going to show in a few
13  minutes are all based on the same .045 number that
14  Mr. Fuller assumed in his analysis.
15      Q.    And do you think that's the right number?
16      A.    I, frankly, think that number is on -- I
17  would characterize it as on the high side of a
18  reasonable number.  If you ask me to estimate a band of
19  what I think it would be if I was able to go out there
20  and precisely calibrate, I'm pretty sure it would be
21  lower than that.  There could be areas that would be
22  that high.
23            I'll give you an example of that.  The FEMA
24  flood insurance study that's the effective flood
25  insurance study for this area -- and, again, they're


Coash & Coash, Inc.







SALT RIVER     VOLUME 11      01/28/2016 Page 2461


 1  looking at high flows that are deeper, for sure. --
 2  they actually used values of .03 to .035 for this same
 3  reach of the river.  And I would think, in the
 4  single-thread sort of low flow channels that we're
 5  talking about here, 035 is probably, in my experience,
 6  a more reasonable value.
 7      Q.    And if somebody was running these
 8  calculations and used .035 for the Manning's n instead
 9  of the .045, what impact would that have on the results
10  that they got for depths?
11      A.    The depths would be somewhat lower than what
12  you see.
13      Q.    Anything else you have with respect to the
14  equation on --
15      A.    The final parameter that I didn't discuss is
16  the slope.  So those -- the values that you saw in the
17  blue squiggly line on the previous plot also go into
18  this calculation.
19                 CHAIRMAN NOBLE:  Let's take a break.
20  2:15.
21                 (A recess was taken from 1:57 p.m. to
22  2:15 p.m.)
23                 CHAIRMAN NOBLE:  Let's go forth.
24  BY MR. MCGINNIS:
25      Q.    Okay.  I think we were up to -- we finished
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 1  the Manning's equation slide, and we were up to
 2  Slide 142; is that right?
 3      A.    That's correct.
 4      Q.    Okay.  Let's talk about Slide 142.
 5      A.    So I'm going to use Mr. Fuller's Cross
 6  Section No. 6 to sort of illustrate how all of this
 7  works to help make the points that I would like to
 8  make.
 9            This is sort of a zoomed-in version of a map
10  that we looked at before the break, and we see the line
11  for Cross Section 6 cutting across the 5-foot contour
12  lines at the head of the split flow channel.
13            So if we go to Slide 143, we can see the
14  shape of the cross sections as represented by those
15  5-foot contours.  I've inset above that an image of the
16  plot that occurred in Appendix D of Mr. Fuller's
17  report, which was part of the CH2M Hill 2003 effort.
18  And then the larger brown line below that is my version
19  of that same cross section cut along that yellow line
20  that we saw in the previous image.
21            Some things we should discuss about this,
22  when you look at the information here, the only places
23  that we really have direct information about the bed of
24  the river is where those black dots occur, okay.
25            So all the rest of that is -- I phrase it as
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 1  assumed.  We assume that it slopes uniformly between
 2  one line and the other.  And, again, remember that
 3  those points vertically are some 5 feet apart.
 4            So we have the bed of the channel, and we're
 5  showing it here as a flat surface at roughly elevation
 6  1,286.  We don't really know that that's where that is.
 7  The only thing we know is it's somewhere between 90
 8  and -- 85 and 90, basically.  And it appears to us,
 9  based on the shapes, that we simply -- that that was
10  set by interpolating the distance between the adjacent
11  contours along the channel lines.  So we're roughly
12  20 percent of the distance from where the 85 contour
13  crosses the river to where the 90 contour crossed the
14  river.
15      Q.    Let me interrupt you for a second.  You've
16  said "we" several times in your answer, and I want to
17  make sure that we're clear about what's the portion of
18  the work that Mr. Fuller did and what portion of the
19  work that you did.
20            Can you kind of go back through that and talk
21  about the intervals?
22      A.    Yes.  I confused that.  By "we," I'm talking
23  about myself and my staff that were helping me with
24  this work.
25      Q.    Okay.  For example, assuming the bottom of
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 1  the channel is at 1,286 or 1,287, is that something
 2  that was in Mr. Fuller's report that you also did, or
 3  is it something that you did?
 4      A.    It's consistent, as you can see by comparing
 5  Mr. Fuller's plot, the black line above here, and my
 6  plot at the bottom.  We're consistent with that.  And
 7  based on the distances between the 1,285 and the 1,290
 8  contour, that's a reasonable assumption for where the
 9  bed of the channel would be at that location.
10            So this is certainly influenced by what
11  Mr. Fuller assumed, but I don't necessarily disagree
12  with that location.
13      Q.    What's the difference, if any, between the
14  graph that you did that's the bigger part of the graph
15  on this slide and the CH2M Hill graph that Mr. Fuller
16  did?  Are they two copies of the same thing, or is
17  there a difference?
18      A.    My attempt with this slide is to demonstrate
19  that when we independently create a cross section along
20  that line, we come up with virtually identical shape.
21  I've included his plot as an inset, so it's more
22  compressed.  It's smaller.  If I stretched it out so
23  that the numbers matched on both plots, they would
24  overlay almost exactly on top of each other.
25      Q.    So the CH2M Hill inset, is that the cross
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 1  section from Mr. Fuller's 2003 report?
 2      A.    That's correct.
 3      Q.    And the bigger curve, is that something that
 4  you derived by looking at the same map that he used?
 5      A.    That's correct.  It's my attempt to reproduce
 6  his curve.
 7            So I think it's really important to
 8  understand, you know, where we really have information
 9  and where we're assuming the information.  Now, you can
10  imagine, the distance between those two lowest contour
11  lines, we're at something a little bit less than
12  1,900 feet to 2,300 feet, so that's almost 400 feet
13  across there.
14            If you went out to the river in that area at
15  the time that the mapping was done even and you walked
16  across the river, I'm virtually certain that you
17  wouldn't go uniformly down to 1,286 and then dead flat
18  across and then slope up the other side like you see
19  there.  There would be quite a lot of irregularity
20  along that particular line.
21            Specifically what that irregularity would be,
22  we don't know.  We don't have any information to be
23  able to tell.  But it is a limitation.  We're making
24  some fairly gross assumptions about the shape of the
25  channel by plotting it this way.
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 1      Q.    And, for example, the part you were just
 2  pointing at here right below the 1,290 line, could the
 3  shape of that line have a significant impact on the
 4  width and depth of the channel?
 5      A.    Yes.  It would certainly increase the wetted
 6  perimeter, which would increase the resistance to flow,
 7  which would tend to make the flows shallower.
 8            And the reality is, you know, if we plot the
 9  water surface that we compute from the Manning equation
10  on here, you would assume that the depths are all
11  uniform all the way across where that flat part of the
12  channel bottom is.  And the reality is, it's not at all
13  uniform.  There would be some deeper areas and some
14  shallower areas for sure.
15      Q.    Okay.  Anything else on Slide 143?
16      A.    No.  So that's good for that.
17            So, now, if we take that cross section and
18  apply the Manning's equation to that shape, so that
19  involves the area and the hydraulic radius parameters
20  in the Manning equation; if we take the slope between
21  the two 5-foot contour lines on either side of that
22  cross section along the river, put that in the Manning
23  equation; if we put the .045 Manning's n-value into the
24  equation, and then calculate the depths that correspond
25  to a range of discharges, we can come up with a plot
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 1  that looks identical to Mr. Fuller's plot.
 2            So the image that I'm showing now is a copy
 3  of the -- we call them hydraulic rating curve plots
 4  that show the relationship between depth on the left
 5  axis, velocity on the right axis, and discharges
 6  ranging from zero to 2,000 cubic feet per second.
 7      Q.    Is this Slide 144?
 8      A.    Sorry.  This is Slide 144.
 9            When we take the cross section that I just
10  showed you and put the numbers into it from our
11  analysis, I can overlay our curves on top of
12  Mr. Fuller's and match almost identical.  So I feel
13  very comfortable that we've accurately reproduced
14  Mr. Fuller's work for this particular cross section.
15            I'm not going to show you the rest of the
16  other five cross sections, but I can tell you that I
17  have the same analysis for each of those five cross
18  sections as well, and we were able to match equally
19  well.
20      Q.    Does that mean that you agree with
21  Mr. Fuller's opinions or just that you were able to
22  reproduce his work?
23      A.    Clearly I don't agree with Mr. Fuller's
24  opinions.  I'm just trying to reproduce his work so
25  that I have a basis to go forward to address what I
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 1  think are some of the flaws in his reasoning.
 2      Q.    Did you have to do this because you were
 3  trying to figure out what the difference in depth would
 4  be given the differences in your two different results
 5  about flows?
 6      A.    For the flows, that's one of the reasons.
 7  Also, I wanted to make sure that I did clearly
 8  understand how he developed his curves.
 9      Q.    And for your curve here, you've colored the
10  two lines so you can tell the difference, right?
11      A.    Yes.  That's the only difference.
12      Q.    Anything else on Slide 144?
13      A.    So that's 144.
14            So --
15      Q.    This is 145?
16      A.    So moving to Slide 145, this slide addresses
17  the channel slopes that Mr. Fuller used, appears to
18  have used in his analysis.  Again, he didn't document
19  those in his report, so we don't have direct evidence
20  of that; but by back-calculating the slope to reproduce
21  his curve from that cross sections, we can get pretty
22  close.
23            His slopes for each of the six cross sections
24  are represented by the brown lines, and you can see
25  that they vary from about .0007, 75 or so, up to about
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 1  .0026.
 2            When we locate the cross section where we
 3  think it belongs within those 5-foot contour segments
 4  and calculate our own slope independently, we get the
 5  numbers represented by the blue lines.  There are some
 6  minor differences, but as a practical matter, we think
 7  we've adequately reproduced what he did.  I would say
 8  that shows pretty good agreement.
 9      Q.    So what's the difference between the units
10  on the left axis and the units on the right vertical
11  axis?
12      A.    Yes.  It's just two different ways of
13  representing the slope.  The left axis is, on average,
14  how far you would fall per each foot of length along
15  the channel going downstream.
16            On the right axis, it's that same fall per
17  mile.  So the middle of the plot says we would fall
18  about 8 feet per mile along the length of the channel.
19  So they're the same number.  They're just using
20  different units.
21            I've also shown a line here for the average
22  slope of Segment 6 through that whole reach, which is
23  about 8.4 feet per mile.  And so you can see two of his
24  slopes are somewhat steeper than the average.  Three of
25  them are substantially less.  And one of them is, I
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 1  would say, slightly less than the average.
 2      Q.    The 8.4 feet per mile average slope, is that
 3  something you calculated, or was it in Mr. Fuller's
 4  report?
 5      A.    It's something that I calculated from the
 6  profile that we looked at earlier.
 7      Q.    Did he report an average slope on that
 8  section?
 9      A.    If he did, I don't recall.  He may have.  I
10  just simply don't remember.
11      Q.    Anything else on Slide 145?
12      A.    No.
13      Q.    Okay.  Slide 146?
14      A.    Okay.  So with this slide I want to begin to
15  discuss the changes in depth that you would have for
16  different discharges.  If you remember, he said that
17  the median discharge in Segment 5, which is actually --
18  6 is just below Segment 5, but I believe in his
19  cross-examination with Mr. McGinnis, he agreed that the
20  shape of Section 6 is probably reasonably
21  representative of what would have been happening up in
22  Segment 5.
23      Q.    Let's circle back.  There's a lot of numbers
24  in there.
25      A.    Sorry.
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 1      Q.    I think we got sections and cross sections
 2  and segments.  I know I had that problem last time we
 3  did it.
 4      A.    Right.
 5      Q.    You're talking here about Mr. Fuller's Cross
 6  Section 6?
 7      A.    Yes.
 8      Q.    Which of his segments is it in?
 9      A.    It's actually at the very upper end of
10  Segment 6.  It's right below Granite Reef Dam.
11      Q.    And when you were talking about it being
12  representative of Segment 5?
13      A.    Right.
14      Q.    Is that right?
15      A.    Yes.
16      Q.    Go ahead.  I'm sorry, I just --
17      A.    So the point is, it's the best information we
18  have to calculate the hydraulic conditions in
19  Segment 5.  We'll argue that it's close enough that we
20  can get an idea of what the depths would have been.
21            He said that it was between 900 and 1,000 cfs
22  median flow in Segment 5.  So that would imply that the
23  depth at that cross section would be about 2 and a half
24  feet.  And we also said that he's overestimated the
25  median flows there.
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 1            Well, let's talk about Segment 6 as well.  So
 2  he said 1,230, so that would be pushing 3 feet at that
 3  location for the depth.
 4            Based on my analysis of the hydrology, I
 5  think the median flow is closer to 550 cfs, so the
 6  depth would be substantially less, up to a foot less in
 7  Segment 6 or more than a foot less, at about 1.9 feet.
 8  And I'm showing also the 10th percentile flow of about
 9  270, which is 1.3 feet, based on the analysis.
10      Q.    So to get to this graph, did you use,
11  essentially, the same methodology that Mr. Fuller did,
12  but just input the flow numbers that you came up with
13  by looking at those?
14      A.    That's correct.  I think he would have come
15  up with the 1.9 feet if he had come up with the correct
16  median mean daily flow for that area.
17      Q.    Does a lot of this all go back to what you
18  perceive to be an error in taking the 889,000 acre-feet
19  per year and dividing it by the number of seconds in a
20  year?
21      A.    That's correct.  That is the primary reason.
22            I think there's some significant limitations
23  in the analysis just related to the 5-foot contours and
24  the resolution of the mapping we have; but once we get
25  over that assumption, it appears to me that the
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 1  arithmetic, the calculations were done correctly for
 2  the hydraulic rating curves.  And so I would agree that
 3  if you had 1,000 cfs in the reach, that it probably
 4  would be, on average, about 2 and a half feet deep
 5  across the cross section.
 6      Q.    If you have 5-foot contour intervals on the
 7  map --
 8      A.    Yes.
 9      Q.    -- does that mean that any given point can be
10  off by up to 5 feet?
11      A.    Well, you would usually say within a half a
12  contour interval, so you're probably within 2 and a
13  half feet.
14      Q.    So for purposes of using those 5-foot contour
15  interval maps to do this kind of an analysis, does it
16  really help much?
17      A.    In my view, this is a very sketchy analysis
18  to begin with.  I mean we're talking about flow depths
19  that are considerably less than the resolution of the
20  mapping that we're using to estimate those depths.  So
21  I'm not sure that it's a particularly meaningful
22  analysis in any event.
23      Q.    Mr. Fuller had, in his report, one of his
24  depths at 5.3 feet.  Do you recall that?
25      A.    I do remember that.
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 1      Q.    And was that his only depth that he had more
 2  than 5 feet; do you remember?
 3      A.    As I recall, yes.
 4      Q.    And do you recall him during his
 5  cross-examination acknowledging that he had read the
 6  graph wrong to get to the 5.3 feet?
 7      A.    I do recall that.
 8      Q.    And so you've got 5-foot contour intervals,
 9  but you're dealing with depths that are all below
10  5 feet?
11      A.    All below 5 feet, yes.
12      Q.    Anything else on Slide 146?
13      A.    No.
14      Q.    Slide 147?
15      A.    So just to amplify the discussion that we had
16  earlier, I've now done the calculations of what the
17  water-surface elevation would be for three discharges;
18  his median flow of 1,230, my median flow of 550, and
19  then the 270 cfs 10 percentile flow.  And so you get
20  the idea of kind of how that water surface would go
21  with that sort of coarse-scale mapping that we're
22  using.
23      Q.    And this is using Cross Section 6?
24      A.    This is, again, continuing to use Cross
25  Section 6.
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 1      Q.    Is that in Segment 6?
 2      A.    And it is in Segment 6.
 3      Q.    And the flow data, the flow numbers you're
 4  using for you and for Mr. Fuller, are those the numbers
 5  from Segment 6?
 6      A.    They are also for Segment 6.
 7      Q.    Anything else on Slide 147?
 8      A.    No.
 9      Q.    Slide 148?
10      A.    Okay.  So let's -- now that we've sort of
11  established that we understand what happened, let's
12  look at the implications of that to the flow depths
13  that I believe he should have represented in his table.
14            This is an image of his hydraulic tables for
15  Segments 5 and 6.  If we use Cross Section 6 as the
16  basis for the estimate in Segment 5 and we use the
17  348 cfs median flow that I estimated, as opposed to his
18  992, I get a depth that is 1 and a half feet at that
19  cross section, which is less than half of the 3.8 that
20  he included in his table; and the velocity also goes
21  down because there's lower flow.
22            Interestingly, my width is substantially
23  greater than his, which that puzzles me.  I'm not sure
24  what the issue there is, actually.  I'm confident that,
25  based on the mapping at least, mine is correct.
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 1            And then I can do the same exercise for
 2  estimates of the 10th and 90th percentile flows.
 3  90th percentile on the low end would be 160 cfs, by his
 4  terminology.  The average depth would be 1.3, which is
 5  only slightly less than what he had.  I mean we
 6  basically are agreeing on the depth.  I'm slightly
 7  lower than he is at that point.  And, interestingly,
 8  also somewhat agreeing with the 90th percentile flow
 9  there.  And then on the high end, similar, the 2,240.
10  The cross section data at least would indicate about
11  4.7 feet of depth.  So that's using Cross Section 6 to
12  represent Segment 5.
13      Q.    Did you use the flow numbers for Segment 5 in
14  that analysis?
15      A.    And I used the flow numbers for Segment 5 to
16  do that.
17            Now, if we move down to the bottom of the
18  table that is representative of Segment 6, it appears
19  to me that Mr. Fuller took the results from all six of
20  his cross sections and averaged them together.  So he
21  said 1,230, and then because he misread his chart, he
22  said that the depth was 5.3 feet.
23            If I put 554, my version of the median flow
24  in that reach, into the rating curves, average them for
25  all six cross sections, I get an average depth through
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 1  that whole reach for those six cross sections of
 2  1.9 feet for the median.
 3      Q.    Do you know whether Mr. Fuller actually took
 4  the average of his six cross sections versus taking the
 5  one with the highest depth?
 6      A.    I think you remind me now that those numbers
 7  actually are not the average.  They're the highest.
 8      Q.    For your 1.9, is it the highest or the
 9  average?
10      A.    It is not.  It's the average of all of the
11  depths.  And they obviously vary.  Some of them are
12  less than that and some of them are greater than that,
13  by a few to several tenths of feet.
14      Q.    Does Mr. Fuller's analysis really have
15  anything to do with the average depth?  If he used the
16  highest point and the highest cross section, the
17  deepest point of the deepest cross section, is it
18  really average of anything?
19      A.    I think it exaggerates the depths that are
20  available there.  He had six cross sections that may or
21  may not be representative of conditions through the
22  whole reach, and then he's representing a number that
23  is taken from the deepest one of those cross sections.
24  So I would say, no, it definitely does not represent
25  typical conditions in the reach, and certainly not the
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 1  limiting conditions in the reach.
 2            And then we can do the same exercise for,
 3  again, the 90th percentile on the low end and
 4  10th percentile on the high end.  I more or else agree
 5  with the two discharge numbers that he had for those
 6  two, and my analysis shows 1.3 feet of depth for the
 7  90th percentile and 4.7 feet for the 10th percentile.
 8      Q.    These results on Slide 148, do they represent
 9  your work using Mr. Fuller's cross sections and your
10  flow numbers?
11      A.    This is my version of what I believe he
12  should have put in his table.  I'm not trying to imply
13  that I agree with the conclusions he draws from the
14  analysis.  I'm just saying these are the numbers that I
15  would have expected to see in the table.
16      Q.    And in doing this, did you use his cross
17  sections?
18      A.    These are his cross sections, yes.
19      Q.    Did you also use the same Manning's n that he
20  used?
21      A.    I did use the same .045 Manning's n.
22      Q.    If you had used .03 or 035, would that have
23  made a difference?
24      A.    It would have made a difference.  I did look
25  into that.  I don't have the numbers to show you here,
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 1  but I can represent to you that it reduced the depths,
 2  generally, by about a quarter of a foot, between
 3  two-tenths and three-tenths of a foot.  So the 1.9
 4  median depth for Segment 6 would be somewhere in the
 5  range of 1.6 to 1.7 if we use the Manning's n value
 6  that I think is more reasonable for that particular
 7  part of the channel.
 8      Q.    So would the difference in the depths on the
 9  Manning's n's be substantially less than the actual
10  contour intervals?
11      A.    Yes.  Yes.
12      Q.    Anything else on Slide 148?
13      A.    Well, only to emphasize the point, the next
14  point that I want to make with the subsequent slides.
15  We talked about the slopes at Mr. Fuller's cross
16  sections.  I also showed you the variability in the
17  slopes along the reach.
18            I would argue, if we're talking about
19  navigability along the system, we should be looking at
20  the limiting areas.  If we're going to float a boat
21  through there, I recognize that there will be pools and
22  deeper zones where you can float a boat; but there are
23  also areas that would occur in the steeper segments
24  that would limit your ability to effectively float down
25  through the reach.


Coash & Coash, Inc.







SALT RIVER     VOLUME 11      01/28/2016 Page 2480


 1            And so if we're going to look at navigability
 2  of one segment of the channel as defined, then we need
 3  to look at the areas that would limit your ability to
 4  float through the reach.  It's the steep zones.
 5      Q.    Are you talking now about Slide 149?
 6      A.    So I'm still on 149, and I've overlaid sort
 7  of a note there about the information that I just
 8  discussed.
 9      Q.    So what would -- go back a second to 149.
10      A.    Sorry.
11      Q.    So what things would affect the depths as you
12  go down the river?
13      A.    Well, there are a variety of factors.  A key
14  one is the shape of the channel or the variability in
15  the shape of the channel as you go along from point to
16  point along the river.  You'll have wider sections and
17  narrower sections.
18            You have variability in the slope.  We show
19  variability among the 5-foot contours, but as we've
20  already discussed, that's a fairly coarse mapping
21  interval.  If you are able to map that at a 1 foot
22  resolution or even a 2 foot, that you often see in
23  contour maps, there would be a lot more variability
24  than you actually see in the plots that we're using
25  here.  So that has a big impact on it.
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 1            Other things would be the effect of
 2  constrictions by vegetation, by the deposition of
 3  coarse-grained sediment that affects the local slope
 4  and the shape of the channel.  So that's what basically
 5  creates the riffles that we see.
 6      Q.    Would having those big cobbles at the bottom
 7  of the bed affect the depth of the water?
 8      A.    Certainly it does.  They stick up into the
 9  flow, and so if there's so many of them across an area
10  that you're trying to pass with your boat, you would
11  have a really hard time getting through that area
12  without at least damaging your boat, banging into the
13  rocks, or you may actually run aground if you can't fit
14  between the rocks, so...
15      Q.    Anything else on Slide 149?
16      A.    No.
17      Q.    Slide 150?
18      A.    So moving to 150 then, let's talk, based on
19  the information we have available to us at least, what
20  the implications would be of using what I would
21  characterize as the limiting slopes along the reach.
22            The red dots are plots of the slopes that
23  were used -- that we believe were used in Mr. Fuller's
24  calculation, and they all cluster around, as we talked
25  about, between, basically, a tenth of a percent and two
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 1  and a half tenths of a percent slope.
 2            Let's consider what would happen if we were
 3  to pick these steeper areas that, in my view, would be
 4  the areas that would limit your ability to float
 5  through the reach, and go through the same exercise for
 6  some of those to see how that affects the amount of
 7  depth or draft that would be available to float a boat
 8  through the reach.
 9            So I'm showing here four cross sections that
10  we, I and my staff, developed for the analysis, and I'm
11  showing the slopes.  They're the steep segments,
12  basically, within that reach.  Those slopes range from
13  about .45 percent up to nearly .7 percent slope within
14  the 5-foot contours.
15            Again, I expect that there would be areas
16  within that and, also, areas within the other flatter
17  areas that are actually even steeper than that if we
18  had higher-resolution mapping.
19      Q.    So are the numbered cross sections
20  Mr. Fuller's cross sections?
21      A.    Yes.
22      Q.    And the ones with the letters, are those
23  yours?
24      A.    I gave letters to designate our cross
25  sections to distinguish them.
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 1      Q.    Did you use slopes to determine which cross
 2  sections to pick for your four?
 3      A.    I did.  I intentionally picked what I believe
 4  are the limiting areas, the steeper slopes.  These
 5  would be the areas that would be the shallowest, based
 6  on the 5-foot contour mapping at least, would probably
 7  be the shallowest portions of the reach.
 8      Q.    So would you expect each of those four
 9  sections, in general at least, to be more limiting to
10  navigation than the six that Mr. Fuller chose?
11      A.    As I said, that's the reason that I picked
12  those cross sections.
13      Q.    Would it be possible or even likely that
14  there could be other cross sections up and down the
15  river that were even more limiting than the four you
16  chose?
17      A.    I expect, almost undoubtedly, there would be,
18  yes.
19      Q.    And would that be for the reasons we just
20  talked about, about boulders and vegetation and change
21  in slope within the 5-foot interval?
22      A.    Variability in the topography within the
23  5-foot contoured intervals, yes, yes.
24      Q.    Anything else on Slide 150?
25      A.    No.
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 1      Q.    Let's go to 151.
 2      A.    So I'll show you a series of maps just to
 3  locate where these cross sections are or what the river
 4  looks like.
 5            Cross Section A happens to be in an area
 6  that's a split channel.  So not only is it a very steep
 7  section of the river, but it's also a place where the
 8  flow, according to this map at least, bifurcates, so
 9  you have less than the total amount of flow in each of
10  the two channels.
11      Q.    Is Cross Section A pretty close down there by
12  the Gila confluence?
13      A.    It is.  It's not far above the Gila
14  confluence.
15      Q.    You're talking about 150?  Okay.
16      A.    Yes.
17            And then Cross Section B is between Central
18  and 35th Avenue.  And so here's the map.  Sorry, the
19  yellow line kind of fades out here, but it's right at
20  this location where I'm pointing now on the right side
21  of the image.
22      Q.    You're on Slide 152 there?
23      A.    I'm on 152.
24      Q.    You're now on 153?
25      A.    Moving to 153, this is the location of Cross
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 1  Section C, if I can remember exactly where that is.
 2            Cross Section C is right above 24th Avenue,
 3  and this is the sort of faint yellow line here in
 4  Section 23.  Both this cross section and Cross
 5  Section B are in single-thread portions of the
 6  reach.
 7            And then this is Cross Section D, which is up
 8  in the Tempe area.  Again, depicted here, there is
 9  somewhat of a split, but I think that's just a
10  backwater channel.  So this would show all the water in
11  the river at this time in that single-thread section at
12  this location.
13      Q.    Okay.  And you're on Slide -- you just
14  finished Slide 154?
15      A.    That's 154 is Cross Section D.
16      Q.    Okay.
17      A.    So the next slide shows the depth rating
18  curves, similar to the ones we looked at before from
19  Mr. Fuller's work.  And I've shown in the -- the blue
20  lines represent the rating curves, depth rating curves,
21  for Mr. Fuller's cross sections, our reproduction of
22  that, which are virtually identical.
23            And then the reddish-brownish-colored lines
24  are the results that you get for the four cross
25  sections that we just discussed that we added.
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 1            Cross Section A1, that calculation is based
 2  on an assumption of a 50/50 split.  So whenever -- if
 3  I'm showing on this plot 500 cubic feet per second,
 4  that bottom curve is based on the assumption that
 5  250 cfs is in that portion of the channel.
 6      Q.    If it wasn't a 50/50 split, would one of the
 7  channels be deeper than that?
 8      A.    Yes, one of the channels would be somewhat
 9  deeper than that.
10            And the thing you can see, a few of his cross
11  sections are in the same depth range for equivalent
12  discharges as some of mine; but the others certainly
13  are on the lower end of the range.
14            And so my conclusion is, for the range of
15  flows that we considered, you would have, in those
16  steeper segments between the 5-foot contours,
17  substantially less flow depth than is represented by
18  his cross sections.
19            And, again, these calculations are based on
20  the n-value of .045, and as we discussed, if I were
21  doing this independently, I would probably use .035 or
22  something in that range; and so those red curves would
23  shift down even further.
24      Q.    The vertical dash line, I think, is that your
25  median value?
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 1      A.    This is the median flow from my analysis in
 2  Segment 6, and so I'm just simply showing where those
 3  cross the rating curve lines, and you can carry over to
 4  the left axis and see the depths that correspond to
 5  that.
 6            So at those four cross sections at the median
 7  flow, it ranges from about 1.2 feet in the Cross
 8  Section A1 up to perhaps 1.7 feet in the deepest one,
 9  which is Cross Section B.
10      Q.    And does it make sense to you, as somebody
11  who knows about rivers, that if you're going down
12  Segment 6 at a given flow rate, that the depth over the
13  course of the river could vary between 2 and a half,
14  2.7, all the way down to about a foot?  Is that
15  normally what happens in rivers?
16      A.    Makes total sense to me.  It probably varies
17  even more than that, actually, if you were able to
18  detail map the whole thing, yes.
19      Q.    And the portion that would stop you from
20  navigating, would that be the 2 and a half feet or the
21  foot?
22      A.    It's obviously the shallow areas that would
23  limit your ability to float the boat through the reach.
24      Q.    And in that shallowest reach -- excuse me --
25  yeah, shallowest cross section, half the time the depth
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 1  would be less than that, correct?
 2      A.    That's correct.
 3      Q.    Anything else on Slide 155?
 4      A.    No.
 5      Q.    Slide 156?
 6      A.    Well, so that completes the discussion of a
 7  lot of information on all six segments.  I think I've
 8  presented a wide variety of evidence that the
 9  Commission can use to consider whether or not this
10  reach was, in fact, navigable under ordinary and
11  natural conditions as a highway of commerce.
12            In my opinion, it does not meet that, that
13  standard.  The depths are too shallow.  It's too
14  variable.  There's too much instability in the channels
15  under natural conditions.  I do not believe this reach
16  would have met the standard that we're talking about
17  for navigability of a river at the date of statehood.
18      Q.    As a hydrologist and geomorphologist, did
19  your analysis focus primarily on the susceptibility
20  prong of the navigability test?
21      A.    Yes.
22      Q.    Have you also heard evidence about attempts
23  at actual navigation?
24      A.    I've heard the discussion about the
25  historical accounts of attempts to navigate.  I've
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 1  heard and read some of the historical information.  I'm
 2  aware of that, but that's not the primary focus of what
 3  I was addressing.
 4      Q.    Would you say, as a general matter, that the
 5  accounts of the attempts at navigation are consistent
 6  with the results of your work about whether the river
 7  was susceptible to navigation?
 8      A.    In my view, the accounts that I hear about
 9  sound like sort of one-off attempts that, by and large,
10  were not very successful, that had issues.  And I'm not
11  at all surprised to hear that, based on the technical
12  data that I reviewed, analyzed to develop my testimony.
13      Q.    I want to ask you about one other topic.
14            When Mr. August, Dr. August, was testifying,
15  it was yesterday or the day before, Commissioner Allen
16  asked him a question about his testimony regarding
17  Father Kino and the travels of Father Kino and whether
18  there was any evidence in tree ring records or anyplace
19  else about whether the climatic conditions during that
20  period of time when Father Kino was here were
21  representative of any sort of long-term trend.  And I
22  apologize if I'm butchering Commissioner Allen's
23  question, but that's what I got out of it.
24            Do you have any information to answer that
25  question?
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 1      A.    I was sort of curious when I heard the
 2  question, and I did have some data that allowed me to
 3  at least give a partial answer to Mr. Allen's question;
 4  two lines of data.
 5            One is an extension.  You saw the plot
 6  earlier based on the tree ring data, the reconstruction
 7  of the mean annual flows.  That data set actually goes
 8  back past the 1700s, so we have data around the turn of
 9  the 17th or the 18th century, I guess it would be, in
10  the early part of that century.
11            And then there's also another data set that's
12  available from the National Oceanic and Atmospheric
13  Administration -- I'm sorry, I'm getting tired. -- that
14  projects the Palmer Drought Severity Index values back
15  many -- several centuries, and it includes that.
16            When I looked at both of those data sets, the
17  period around 1700 to 1705 was a little bit on the wet
18  side of normal, but very close to normal.  And then it
19  slowly dried for half a dozen years or so after that.
20  So by 1710 it was slightly drier than normal, but all
21  well within the range that the climatologists would
22  consider to be normal conditions.
23            So it was not -- based on those data at
24  least, it was not an unusual climatic period for the
25  record.
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 1                 MR. MCGINNIS:  I don't have any further
 2  questions for Dr. Mussetter at this time.
 3                 CHAIRMAN NOBLE:  Thank you.  Let's
 4  break, 3:10.
 5                 (A recess was taken from 2:55 p.m. to
 6  3:10 p.m.)
 7                 CHAIRMAN NOBLE:  Bring it on.
 8
 9                    CROSS-EXAMINATION
10  BY MR. SLADE:
11      Q.    Dr. Mussetter, good afternoon.  Eddie Slade
12  again with the Arizona State Land Department.
13      A.    Good afternoon, Mr. Slade.
14      Q.    Good to see you again.
15      A.    And you as well.
16      Q.    I have a bunch of questions.  You covered a
17  lot of material.  We'll just try to have a good
18  conversation here and get to the bottom of the facts.
19  That's what we're all attempting to do, I think.
20            I want to start out with your understanding
21  of navigability in fact.  Have you heard the term
22  navigability in fact before?
23      A.    I have heard that term, yes, sir.
24      Q.    So you're aware it's been used by the Courts
25  from Utah to PPL Montana, the recent 2012 case?
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 1      A.    Yes.
 2      Q.    And what does navigability in fact mean to
 3  you?
 4      A.    Well, as a layperson, not an attorney --
 5      Q.    Yeah.
 6      A.    That's legal language.  It means it is
 7  actually used for navigation.
 8      Q.    Could it also mean you can actually get a
 9  boat down or not?
10      A.    At least in my mind, it wouldn't mean that.
11      Q.    But in terms of navigability, we're really
12  looking at whether boats can travel the river.  That's
13  the important part.  And how frequently they do it and
14  how often is also part of the test; but, ultimately, we
15  want to look at boats and whether they can be floating
16  and going up or down the river, as it were?
17      A.    And doing so for commercial purposes.
18      Q.    Sure.  Let me put it a different way.  Have
19  you ever seen, as part of the test, navigability in
20  theory mentioned anywhere?
21      A.    I don't actually recall hearing it used in
22  that context.
23      Q.    Have you ever heard the Court say there's a
24  depth requirement?
25      A.    I'm aware that some Courts have considered
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 1  depth as a valid criteria, I guess, to help them
 2  determine whether a river is navigable.
 3      Q.    But can you point me to a specific case --
 4  and I think you might have one if there were one. --
 5  that says this depth is required for navigability?
 6      A.    I think there's clearly a lot of uncertainty
 7  about what specific depth would be required.  Depends
 8  on what types of boats you're talking about, a wide
 9  variety of things.  So I don't -- I'm not aware of any
10  specific depth that a Court has said if it's deeper
11  than this, it's navigable; if it's shallower than this,
12  it's not navigable.
13      Q.    Have you ever seen a Court talk about a
14  specific Manning's n that's required or not required?
15      A.    I don't think Courts typically talk about
16  Manning's n values.
17      Q.    Okay.  Have you ever seen a Court talk about
18  a specific flow that's required or not required?
19      A.    I'll give you the same answer.  I don't --
20  no.
21      Q.    Okay.  And we could go down the list in terms
22  of theoretical things that the Court hasn't
23  specifically said one way or another you need X or you
24  need Y, in terms of the theory of navigability?
25      A.    I'll accept that.
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 1      Q.    Okay.  But they have said navigability in
 2  fact?
 3      A.    Yes.
 4      Q.    And so you first went to the river to observe
 5  it on the ground with a boat of November, this past
 6  November of 2015?
 7      A.    That's the first time I went to the Salt
 8  River with a boat with the express purpose of boating
 9  the river, yes.
10      Q.    Okay.  And it was 8 cfs at that time?
11      A.    Roughly.
12      Q.    Okay.  And how long have you been retained on
13  this case?
14      A.    It was probably in 2013 when I first was
15  formally retained on the case.
16      Q.    Okay.  So, more or less, two and a half years
17  you've been on this case?
18      A.    Yes.
19      Q.    Is that adequate opportunity, in your
20  opinion, to go visit the river when there was more flow
21  rather than the 8 cfs?
22      A.    It would have been possible for me to visit
23  the river when there's more flow than that, yes.
24      Q.    Is there a reason you didn't do that?
25      A.    Yes.
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 1      Q.    Why is that?
 2      A.    I simply didn't have an opportunity.
 3      Q.    And I'm asking what do you mean, you didn't
 4  have an opportunity?
 5      A.    Well, this isn't the only project/case that I
 6  work on.
 7      Q.    Is it an important aspect to go to the river
 8  when it actually has the natural flow in it or as
 9  natural as we can get in terms of the amount?  Would
10  that be an important aspect to observe in a
11  navigability case?
12      A.    Can we be specific about what reach of the
13  river you have in mind when you ask that question?
14      Q.    Sure.  Let's talk about Segment 5 and 6,
15  because -- for now, Segment 5 and 6.
16      A.    So in Segment 5 and 6, it would be impossible
17  for me to observe it with natural flows at this time.
18      Q.    Okay.  Would you say that when the river has
19  8 cfs or when the river has 500 cfs, which one is
20  closer to the natural condition of the river?
21      A.    Depends on what time period you're comparing
22  it.
23      Q.    What's the natural median of the river
24  reconstructed, from your opinion, of Segment 5?
25      A.    Segment 5, it's roughly 340 cubic feet per
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 1  second.  350.  I'm sorry.
 2      Q.    Okay.  And that's above where the Verde comes
 3  in?
 4      A.    Yes.
 5      Q.    And you've never seen the river with that
 6  amount of water in it?
 7      A.    I probably have in the past seen the river
 8  with that amount of water in it.  Not in the time frame
 9  that I've been retained on this case, but previously
10  I've driven up along that section of the river.
11      Q.    Okay.  But in terms of taking a packraft or a
12  canoe or a dory or whatever, you haven't been on the
13  ground with anywhere close to the natural median of the
14  amount of water in the river?
15      A.    I have not.
16      Q.    Okay.  Did your client advise you to go see
17  the river at 8 cfs as opposed to an amount in the river
18  that was closer to the natural median?
19      A.    My client didn't advise me on when or whether
20  I should see the river.
21      Q.    So it was entirely your choice to choose to
22  see the river at 8 cfs?
23      A.    Well, that was the opportunity that I had to
24  see the river, and I took advantage of it.
25      Q.    You could have taken advantage of two and a


Coash & Coash, Inc.







SALT RIVER     VOLUME 11      01/28/2016 Page 2497


 1  half years otherwise, when you could have seen the
 2  river with a closer to natural median amount of water?
 3      A.    Well, I didn't have the opportunity earlier
 4  on to take advantage to see the river, so I didn't do
 5  it.  If I had had the opportunity, I would have.
 6      Q.    Well, you've been down here for the Verde
 7  hearings, for the Gila hearings, for the Salt hearings.
 8  I don't know if you made it to any of the closing
 9  arguments.  But there's been plenty of time when you've
10  been down in the Salt River Valley when there's been
11  more than 8 cfs in the river; is that right?
12      A.    I would expect I've been here when there is
13  more flow in the river, yes.
14      Q.    Okay.  So you chose not to take the
15  opportunity to see the river when it has more water in
16  it?
17      A.    Well, I didn't consciously choose not to see
18  the river.  I consciously chose to do what I was here
19  to do, which was to participate in the hearings.
20      Q.    Okay.  Could have gone on a weekend, checked
21  out the river when you were down here --
22      A.    Sure.
23      Q.    -- when SRP was putting through 700, 1,000
24  cfs?
25      A.    Sure.
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 1      Q.    The amount of water in the river makes a
 2  difference to whether it's navigable or not; is that
 3  right?
 4      A.    Sure.
 5      Q.    And when you talk about whether it's
 6  navigable, we went through a lot of theory, and you
 7  also presented a lot of theory in a case recently up in
 8  Alaska; is that correct?
 9      A.    That's correct.
10      Q.    And that was the Mosquito Fork River?
11      A.    That's correct.
12      Q.    And in that case your client was the Federal
13  Government?
14      A.    That's correct.
15      Q.    And you were being -- your client was
16  opposing navigability?
17      A.    That's correct.
18      Q.    And the State of Alaska was a proponent for
19  navigability?
20      A.    That's correct.
21      Q.    And can you talk a little bit about the work
22  you did for your client in that case opposing
23  navigability?  What type --
24      A.    Yes.
25      Q.    Go ahead.  Excuse me.
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 1            What type of work did you do?
 2      A.    Well, I did a variety of things.
 3  Specifically, what would you like to know about it?
 4      Q.    What kind of models did you create?
 5      A.    Okay.  We created one-dimensional hydraulic
 6  models of several segments of the river.
 7      Q.    And what did your model show you after you
 8  put your inputs in and you came out with your outputs,
 9  regarding navigability of the Mosquito Fork?
10      A.    We used those models for a purpose very
11  similar to the hydraulic rating curves that we just
12  spent a lot of time discussing to evaluate the typical
13  flow depths, variability in flow depths at different
14  discharge levels at those locations.
15      Q.    Do you have any idea what kind of depths that
16  you came up with for Mosquito Fork?
17      A.    They varied from the range of a foot to --
18  well, let me have you define the question.  We came up
19  with a wide variety of depths, depending on where in
20  the reach and what discharge we were looking at.
21      Q.    In the reach that the Federal Government
22  ultimately dropped their quitclaim contest, inevitably
23  saying that reach is navigable and dropping their
24  nonnavigability claim, what type of depths did you come
25  up with?
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 1      A.    First of all, I don't think you characterized
 2  the position of my client correctly.  But, nonetheless,
 3  I say again, depending on the discharge level and the
 4  location, a wide variety of depths, from very shallow
 5  to substantial.
 6      Q.    Can you give me a pinpoint range of some
 7  numbers on the Mosquito Fork?
 8      A.    Not off the top of my head.  I remember areas
 9  that were in the range of a foot or so, and there were
10  places where it was substantially more than a foot.
11      Q.    Okay.  So a foot being --
12      A.    Depending on the flow level.
13      Q.    Sure.  A foot being the low level?
14      A.    For a cross-sectionally averaged depth,
15  that's probably about right.
16      Q.    Okay.  And I do want to make sure I
17  characterize what happened in that case correctly.  My
18  understanding is that the Federal Government was
19  contesting navigability, but they dropped their
20  quitclaim contest and are no longer claiming that they
21  own the riverbed to the section where they were
22  previously disputing it.  Is that your understanding?
23      A.    That is my understanding, yes.
24      Q.    Okay.  And that was an order by one of the
25  Federal District Judges up in Alaska in District Court;
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 1  is that your understanding?
 2      A.    I believe that's the case, yes.
 3      Q.    And what that effectively means is that the
 4  feds dropped their nonnavigability opposition or the
 5  feds are no longer claiming that that stretch of the
 6  river is nonnavigable?
 7      A.    I think what it means is they're not
 8  contesting whether or not it was navigable.  I have had
 9  no discussions with them subsequent to that, so I don't
10  know what their reasoning is; but I certainly don't
11  understand that they're agreeing that it is navigable.
12  They're just simply dropping their efforts to contest
13  that.
14      Q.    Sure.  So maybe they're saving face and not
15  saying one way or another.  Either way, they're dropped
16  out of it.
17      A.    That's fair.
18      Q.    And you were the chief expert for the feds in
19  that case; is that right?
20      A.    I was one of the experts, yes.
21      Q.    Okay.  And you presented the theory that the
22  feds were relying on for that case; is that right?
23      A.    Yes.
24      Q.    Okay.  So, ultimately, either you didn't
25  convince the feds that it was nonnavigable or another
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 1  colleague of yours for nonnavigability didn't convince
 2  your own client that it was nonnavigable; is that fair?
 3      A.    I was not a party to the discussions relating
 4  to whether to proceed with those claims.  I have no
 5  idea what their reasoning was.  The last I knew, we
 6  were preparing for trial; and then I was told that they
 7  decided to drop the claims.  That's all I know.
 8      Q.    What kind of boat were you using in Alaska as
 9  the criterion boat in your models?
10      A.    Mostly focused on what's called a poling
11  boat.
12      Q.    Can you describe the dimensions of that boat?
13      A.    I'm doing this from memory.  If I had known
14  you were going to cross-examine me about the Mosquito
15  Fork, I would have restudied my report.  So I don't
16  remember the precise numbers.  I believe one of the
17  boats that I looked at was in the range of 20 feet in
18  length.  It was a wooden boat, flat bottom.  The beam,
19  the width of the boat was, as I remember it, roughly in
20  the range of 4 to 5 feet, I think.
21      Q.    Do you know what the draw of that boat was?
22      A.    Depends on how much load it's carrying.
23      Q.    What kind of draw did you put for the boat
24  for your model?
25      A.    Mr. Slade, if we're going to cross-examine me
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 1  about the Mosquito Fork case, I would appreciate it if
 2  you would at least give me the opportunity to re-review
 3  my numbers.  I don't remember the numbers specifically.
 4      Q.    Okay.  How about I ask some questions about
 5  the Mosquito Fork tomorrow and give you an opportunity
 6  to take a look at some of your numbers on specifically
 7  the boats that you used, the draw of the boat that you
 8  used up there, and the depths that your modeling showed
 9  the Mosquito Fork had in the reach that ultimately the
10  feds dropped?
11      A.    Well, I can't promise you that I have the
12  time this evening and the energy to sit and restudy my
13  Mosquito Fork case.  I thought I was here to testify
14  about the Salt River.
15      Q.    We are.  We just to want to make sure we're
16  being consistent, because you've testified in multiple
17  places, and we're trying to get consistent information
18  from one case that you use to the next, and we want to
19  see if you're changing your story or if you're sticking
20  to your story.  So that's why I'm asking the questions.
21      A.    If you would show me the information that
22  you're questioning me about in the Mosquito Fork
23  report, I'll be happy to answer whatever questions you
24  have about that.
25      Q.    Okay.  My main question is, what was the draw
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 1  of the boats that you used for your model on the
 2  Mosquito Fork?
 3                 CHAIRMAN NOBLE:  If you can recall.
 4                 THE WITNESS:  Well, I don't, frankly,
 5  recall the specifics; but I can tell you that it varied
 6  significantly depending on the load that the boat was
 7  carrying.
 8  BY MR. SLADE:
 9      Q.    Can you give me the range?
10      A.    I don't remember specifically, but I think if
11  the boat was completely empty, just sitting in the
12  water, if I remember right, it was in the range of
13  4 inches, 4 to 6 inches.
14      Q.    Without a load?
15      A.    With no load, no operator.
16      Q.    And with a load?
17      A.    I recall drafts as much as 2 feet, 2 and a
18  half -- probably 2 feet, as best I recall, somewhere in
19  that range.
20      Q.    So that's your maximum draft; is that what
21  you're telling me, a maximum draft of 2 feet?
22      A.    Well, as I remember, the height of the -- the
23  size of the boat was 2 and a half feet, if I remember
24  correctly.  So anything greater than that and you would
25  have swamped the boat.
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 1      Q.    Okay.  Do you remember how many pounds was in
 2  a boat that was drafting 2 feet in your model?
 3      A.    The criteria load that I was told to use was
 4  a ton of cargo.
 5      Q.    So 2,000 pounds?
 6      A.    (Witness nodded.)
 7      Q.    Okay.  So put 2,000 pounds in the boat, and
 8  you're saying it would draft 2 feet, or is there
 9  something lower than that?
10      A.    Now you're getting into details I simply
11  don't remember.  I would have to look at the curves
12  again.
13      Q.    What kind of boat are you considering for the
14  Salt when you're thinking of whether it's navigable or
15  not?
16      A.    Well, I'm thinking of the boats that could
17  have been used or would have been used as customary
18  modes of travel in this part of the world at the time
19  of statehood, in the early part of the 20th century.
20      Q.    Can you give me a list of what those are?
21      A.    I don't know if I can give you a specific
22  list.  It could be anything from a rowboat up to, you
23  know, a steamer, I suppose would be a valid.
24      Q.    How about a canoe?
25      A.    Under some circumstances a canoe could be
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 1  used as a commercial craft, yes.
 2      Q.    What are the circumstances when a canoe can
 3  be used as a commercial craft?
 4      A.    If somebody's using it to carry on commerce.
 5      Q.    Okay.  And what does that mean to you?
 6      A.    Well, it's to move goods or perhaps people up
 7  and down the river.
 8      Q.    So a canoe --
 9      A.    Up or down the river.  Sorry.
10      Q.    So a canoe carrying people from the
11  confluence of the Verde -- well, a canoe carrying
12  people from Fort McDowell down the Verde and now you're
13  on the Salt, beginning of Segment 6, down into Phoenix,
14  two people, gear for the weekend.  Well, gear for a
15  couple weeks to stay in Phoenix.
16            Is that commerce?
17      A.    I wouldn't necessarily think a one-off trip
18  like that would necessarily be commerce.
19      Q.    So if that trip happened multiple times,
20  coming from Fort McDowell down into Phoenix, is that
21  commerce?
22      A.    If it's for personal use, I wouldn't, again,
23  think that that would be commerce.
24      Q.    If it's two military people coming from Fort
25  McDowell multiple times, is that commerce?
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 1      A.    Two military people?
 2      Q.    People involved at Fort McDowell, sergeants,
 3  majors, and they're coming down to Phoenix.  Is that
 4  commerce?
 5      A.    I don't know why they're going to Phoenix.
 6  I'll give you the same answer.  Just the fact that
 7  they're military people doesn't answer the question.
 8      Q.    Okay.  The reason I'm using that example is
 9  we have examples in the historical record of that
10  actually happening, Major Spaulding and another rank in
11  the military traveling down.  We have a couple of other
12  examples of people traveling from Fort McDowell down to
13  Phoenix.  So I'm just trying to ground that
14  hypothetical in some reality.  And I'm wondering, is
15  that commerce, in your opinion?
16      A.    I think I addressed my -- first of all, that
17  historical aspect is not something that I directly used
18  in my evaluation.  I'm not the historian.  Those
19  questions are better left to the historians.
20            Secondly, as I said at the end of my direct
21  testimony, the accounts that I hear sitting through
22  this hearing about those trips that you relate sound to
23  me like more or less one-off things of people
24  attempting to do something for a wide variety of
25  reasons that don't necessarily involve commerce.  And


Coash & Coash, Inc.







SALT RIVER     VOLUME 11      01/28/2016 Page 2508


 1  they may or may not have been successful.  Many of them
 2  don't sound like they were successful in terms of a
 3  consideration of whether it meets the legal standard
 4  for a navigable river under the Equal Footing Doctrine.
 5      Q.    Okay.  So I won't ask you about the
 6  historical record too much.  And, in fact, it doesn't
 7  really matter.  You're saying canoes can prove commerce
 8  if they are involved in the right type of situation; is
 9  that what I heard you say?
10      A.    I could understand that a canoe could be a
11  viable craft.
12      Q.    Okay.  And what's the draft of a historical
13  canoe?
14      A.    Well, I'll give you the same answer.  It
15  depends on how much load it's carrying.
16      Q.    Let's talk about the various loads that you
17  considered in a historical canoe, and what would the
18  draft be?
19      A.    Well, an empty canoe draws very little water.
20      Q.    How much?
21      A.    I've never actually measured it.  I suppose
22  it's a few inches maximum.
23      Q.    And what other loads did you consider in a
24  canoe?
25      A.    Well, I don't know that I considered loads in
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 1  a canoe.
 2      Q.    Well, you told us the river was nonnavigable.
 3  You also told us that canoes can be used to prove
 4  commerce if used in the right situation.  So my
 5  question is, what type of draft does a canoe take?
 6  Because we need to know that to compare it to the
 7  depths of the river to see if canoes can be used on the
 8  Salt.
 9      A.    Well, I didn't say that I believed that
10  canoes were used on the Salt for commercial purposes.
11  That's not a relevant -- that wasn't part of my thought
12  process.
13      Q.    Well, now we're talking about historical
14  stuff, and I thought you said, really, you only dealt
15  with susceptibility.
16            So forget historical, whether they were used
17  or were not used.  We're trying to figure out if canoes
18  can be used based on the susceptibility analysis that
19  you put together.
20            So are you saying that you can't tell me one
21  way or another whether canoes can be used on the Salt
22  because you don't know the drafts of a loaded canoe?
23      A.    I didn't tell you that.
24      Q.    Okay.  So what is the draft of a loaded
25  canoe?
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 1      A.    What's the load?
 2      Q.    Before I give you a hypo, did you not
 3  consider what the draft of a loaded canoe is in any
 4  type of situation?
 5      A.    I don't believe I specifically considered the
 6  draft of a loaded canoe, other than to listen to the
 7  discussions that others have presented before this
 8  hearing.  I didn't set about calculating, if I put a
 9  thousand pounds in a canoe, how deep would it sink.
10      Q.    So for your navigability determination, you
11  did not make a determination about whether a loaded
12  canoe would have enough depth to be floated on the
13  Salt?
14      A.    Could you repeat the question, please?
15      Q.    Sure.
16            For your navigability determination, you did
17  not make a consideration of the draw of a loaded canoe
18  and whether that can be used on the Salt?
19      A.    I did not specifically evaluate that as part
20  of my determination, no.
21      Q.    Okay.  So now let me give you a hypothetical.
22  You've got a canoe with two people and a load of
23  200 pounds.  What's the draw of a canoe?
24      A.    I don't know that off the top of my head.
25      Q.    Do you have any estimate that you could
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 1  provide?
 2      A.    It would be more than the few inches that I
 3  told you for an empty canoe.  How much more, it depends
 4  on the size of the canoe.
 5      Q.    Do you --
 6      A.    Depends on the size of the people.  I'm sorry
 7  to interrupt you.
 8      Q.    Sure.
 9            Do you have a maximum draw that that would
10  be?  If you have two people, load of 200 pounds, you've
11  got a historical wooden canoe, what's the maximum draw,
12  in your mind?
13      A.    I don't know, without knowing the specific
14  canoe, the dimensions of it.  I have no way of guessing
15  at that.
16      Q.    So if navigability can be proved by use of
17  canoes, you can't sit here today and say the Salt is
18  nonnavigable, because you don't know what the draw of a
19  canoe is?
20      A.    I can say that, in my opinion, I don't
21  believe the Salt River was navigable, for a wide
22  variety of reasons that we've spent the last day
23  discussing.  And I don't believe I need to bring
24  specifically a canoe into the equation to make that
25  argument.
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 1      Q.    Okay.  But my question is, you can't say that
 2  the Salt is nonnavigable for canoes, because you don't
 3  know the draw of canoes; is that right?
 4      A.    Well, I think you're linking two things
 5  together that are two separate concepts.  The fact that
 6  a canoe sinks 6 inches or a foot or 2 feet into the
 7  water, you know, that's not the only thing that you
 8  would consider when you think about whether a reach is
 9  navigable or not.
10      Q.    Okay.  Let me be more specific then.  You
11  can't say that the depths on the Salt do not support
12  canoes, because you don't know the draw of loaded
13  canoes?  Is that more specific?
14      A.    Could you ask the question again?
15      Q.    Sure.
16            You don't know whether the depths on the Salt
17  are sufficient enough to support loaded canoes, because
18  you don't know the draw of a loaded canoe of historical
19  times; is that right?
20      A.    I don't agree with that statement.
21      Q.    What part don't you agree with?  And I'm just
22  specifically talking about depths.  Forget braiding,
23  forget channel migration.  Depths, specifically.
24            And I'm asking you, as you sit here today and
25  you think about what you know about the depths of
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 1  historic canoes or don't know, you can't tell us
 2  whether the Salt has depths that are sufficient or
 3  insufficient for a loaded canoe?
 4      A.    Depending on the flow level, depending on
 5  specifically where you are, I am sure there are many
 6  places on the Salt River that there would be adequate
 7  depth to support a loaded canoe; and I expect there are
 8  many places where you would have trouble navigating,
 9  boating, conveying a loaded canoe through the reach
10  because of the shallow depths.
11      Q.    Okay.  I'm specifically talking about
12  Segment 6.  Segment 6.  So forget all the other
13  segments.
14            When you sit here today thinking about
15  Segment 6 and the depths that you've come up with for
16  your susceptibility analysis that we just saw, can you
17  point to anything in the record or anything you
18  presented that says that loaded canoes have a draw that
19  is too deep for the depths that you've presented?
20      A.    No, I don't -- I can't think of anything that
21  I could point to that would say that a loaded canoe
22  would be deeper.  Certainly common sense would tell you
23  that many of the depths that I computed would be
24  shallower than the draft of a loaded canoe.  Depends on
25  the discharge.  We've looked at cross sections in
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 1  specific portions of the reach.  There's a lot of
 2  variability along the reach that we're not able to
 3  account for.
 4      Q.    But based on the depths that you reported --
 5  and we'll get into the depths -- for Segment 6, your
 6  answer was, no, there's no depth that you have reported
 7  that is too shallow for a loaded canoe, or else you
 8  don't know the answer?
 9      A.    I didn't say that.
10      Q.    What's the draw of a rowboat?
11      A.    I'll give you the same answer.  It depends on
12  the boat.
13      Q.    Okay.  This case is about navigability.  It's
14  about boats on rivers with loads in them.
15      A.    Right.
16      Q.    And are you telling me you didn't consider
17  the draws of boats at all?
18      A.    I didn't tell you that.
19      Q.    Okay.  So I'm going to have to pull from you
20  and give you all the information you need to create
21  draws for boats, or can you tell me any evidence that
22  you have submitted or any theoretical numbers that
23  you've come up with about the draws of historical
24  boats?
25      A.    I did not specifically set about evaluating
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 1  the draw of any particular boat for the work that I did
 2  in this case as part of my evaluation of navigability.
 3  It relates more to the variability in the flows, the
 4  variability in the river, and the many other factors
 5  that we talked about over the last day or so.
 6      Q.    Okay.  So when you talk about depths are
 7  insufficient, they're insufficient for what?
 8      A.    Floating boats.
 9      Q.    What boat?
10      A.    The boats that could have been used around
11  the date of statehood, that would have been used,
12  customary boats of travel for commerce.
13      Q.    Which boats, specifically, is it insufficient
14  for?
15      A.    Well, we've talked about a canoe.
16      Q.    Well, we've talked about how it was
17  sufficient for a canoe.
18      A.    I don't know that we did.  We said there are
19  places where it would be sufficient, and I'm pretty
20  sure there would be places where it wouldn't be
21  sufficient as well.
22      Q.    So this is theoretical?  In theory, you think
23  that there would be places that would be insufficient
24  for a canoe, is that what you're saying, on Segment 6?
25      A.    I wouldn't say in theory.  Based on the
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 1  character of the river, it's my belief that that's the
 2  character of the river, yes.
 3      Q.    For depth purposes?
 4      A.    There would be shallow places along the
 5  river, yes.
 6      Q.    Okay.  But you can't point to anything in the
 7  evidence that supports that?
 8      A.    I can point to the variability in the flow
 9  levels.  We have very low flows at times.  We've
10  analyzed some, what I consider to be, fairly
11  coarse-level analysis of sort of average depths at some
12  individual cross sections along the reach.
13            But, unfortunately, particularly in
14  Segment 6, we really don't have direct historic
15  information that allows us to do that type of rigorous
16  analysis that you seem to be implying I should have
17  done.
18      Q.    Can you point to any depth that is in the
19  record, whether from Mr. Fuller, Mr. Gookin, or your
20  own work that you presented, that shows a canoe cannot
21  float loaded in that depth?
22      A.    Ask the question again, please.
23      Q.    Is there any depth that's in the record for
24  the Salt River, whether it's your depths or
25  Mr. Fuller's depths or Mr. Gookin's depths, for
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 1  Segment 6, that shows that a loaded canoe cannot float
 2  in that river?
 3      A.    Yes.
 4      Q.    Can you point that out to me?
 5      A.    If you look at the rating curves that we
 6  talked about before the break --
 7      Q.    Okay.
 8      A.    -- those go down to basically zero depth.  It
 9  depends on the amount of flow in the river.
10      Q.    At median flow.
11      A.    At the cross sections that were analyzed, the
12  six that Mr. Fuller did, the four additional ones that
13  I did, the average depths in those cross sections, the
14  minimums were in the range of a foot or so.  And I
15  suppose a moderately loaded -- I don't know if a
16  heavily loaded canoe could necessarily get through
17  there, but a typical canoe could go through it, could
18  move through a depth of a foot.
19      Q.    You were retained on this case in about 2013,
20  is that what you said?
21      A.    Yes, that's correct.
22      Q.    And previously Dr. Schumm was retained on
23  this case.  Do you remember when he was retained, that
24  year?
25      A.    I don't remember the specific year, but it
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 1  was probably in the early 2000s, 2001 perhaps, or
 2  somewhere in that time frame.
 3      Q.    Okay.  And when Dr. Schumm was first
 4  approached regarding this case, were you working with
 5  him or did you know him at that point?
 6      A.    I did.  He was part of my company, yes.
 7      Q.    Okay.  So you may or may not know the answers
 8  to those questions, and that's okay.
 9            Did your -- and your client is SRP in this
10  matter?
11      A.    That's correct.
12      Q.    When SRP approached you regarding the case,
13  did they have a position regarding whether the Salt was
14  navigable or nonnavigable?
15      A.    Could you ask the question again, please?
16      Q.    Do you remember if SRP had a position about
17  whether the Salt was navigable or nonnavigable when
18  they first approached Dr. Schumm and then subsequently
19  you in this case?
20      A.    I have no idea about the discussions with
21  Dr. Schumm.  So I don't know the answer to that part of
22  your question.
23      Q.    So you don't know if SRP had a position on
24  navigability when they first approached Dr. Schumm?
25      A.    I don't know that, no.
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 1      Q.    Do you know if Dr. Schumm was asked to do an
 2  objective analysis and then come to a conclusion on
 3  navigability, or was he asked to write a report on
 4  nonnavigability of the Salt River?
 5      A.    I can't imagine that they would have asked
 6  him to write a biased report headed to some conclusions
 7  that they drew.  Dr. Schumm didn't work that way.  So
 8  I'm quite sure he did an independent evaluation.
 9      Q.    If Dr. Schumm had concluded that canoes could
10  be used loaded on the river, would he have reported
11  that in his report, do you think?
12      A.    I can't really answer that question.  I
13  expect he probably would have.
14      Q.    And you provided some new evidence from C038,
15  maybe, that was just submitted last week or a couple
16  weeks ago, two weeks; and there's some maps from the
17  Bureau of Reclamation, previously the Reclamation
18  Department, or what was the previous name?
19      A.    The United States Reclamation Service.
20      Q.    Sure.
21            Where did those maps come from?
22      A.    Those come from the Salt River Project
23  Archives.
24      Q.    And were you provided those maps, or did you
25  find those maps in the archives?
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 1      A.    The answer to both is yes.
 2      Q.    Please explain.
 3      A.    Yes.  So there was discussion about surely
 4  there are more maps than we've seen about the
 5  prereservoir and around the time of the construction of
 6  the reservoir.  They must be there.
 7            So the SRP archivists, as I understand it,
 8  were requested to pull anything they had that could
 9  relate to that, and then I was taken to the archives to
10  look through what they had identified in their
11  archives, to see if there was anything of use.
12            And the things that you've seen and that have
13  been disclosed -- and there were more things that were
14  disclosed than I specifically discussed.  I identified
15  those as things that could be of possible interest and
16  help to the Commission in considering the matter.
17      Q.    Are there things that you looked at that are
18  not disclosed?
19      A.    Well, there were some maps among the group
20  that I looked at that, in my view, were not relevant to
21  the question, that didn't show anything of -- I was
22  specifically looking at maps that would help me
23  understand what the river looked like at that time, and
24  they didn't show me that, so I didn't consider them any
25  longer.
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 1      Q.    Never saw anything about the depths or the
 2  widths of the river in those maps that were not
 3  disclosed?
 4      A.    I specifically was looking for information
 5  about that.  If I had seen that, I would have
 6  identified it and it would have been disclosed.
 7      Q.    Okay.  And you weren't given the chance to
 8  review Salt River Project's archives beyond what you
 9  were provided by them; is that right?
10      A.    I was not.
11      Q.    Do you know if there is more documentation
12  that exists that you were not provided?
13      A.    Well, conceptually, they have a huge archive.
14      Q.    Sure.
15      A.    There was all kinds of things there.  Again,
16  the instructions, as I understand it, the instructions
17  of the archivists was to pull everything they had that
18  could relate to that question of what did the river
19  look like at that time, mapping and that sort of thing.
20            They compiled that together.  I was taken to
21  the archives.  I went through that and identified the
22  things that you've seen.
23      Q.    Did you ever talk to a boater in this matter
24  who has boated the Salt River?  Let me rephrase that
25  question.
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 1            Have you ever talked to a boater who has
 2  boated the Salt River?
 3      A.    Yes.
 4      Q.    Who?
 5      A.    I've talked to Mr. Fuller many times.
 6      Q.    Other than Mr. Fuller.
 7                 CHAIRMAN NOBLE:  What more can you get?
 8                 MR. FULLER:  I was just going to say
 9  that.
10                 THE WITNESS:  I know other people who --
11  white water rafters that have run the Upper Salt.  I,
12  unfortunately, regrettably, have not had the
13  opportunity to do that; but I know people who have done
14  that, and I've spoken with them about it.
15  BY MR. SLADE:
16      Q.    So they've informed your decision about
17  whether the Upper Salt is navigable?
18      A.    Oh, I'm not sure I would go that far; but I
19  think the discussions that I have had with them helps
20  form my vision, I guess, if you will, of what that
21  reach is like under a variety of flow conditions.
22      Q.    And those are people that don't have any
23  evidence that's been submitted on their behalf in this
24  case, right; just laypeople that you've talked to on
25  the side?
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 1      A.    Well, one individual I would not consider to
 2  be a layperson.  He's a very knowledgeable
 3  geomorphologist, but he's not specifically involved in
 4  the case.
 5      Q.    And he didn't submit any evidence?
 6      A.    He did not.
 7      Q.    We're going to jump around a little.  You've
 8  got a lot of information.  I'll try to do my best here.
 9            Can we pull up your PowerPoint from this
10  morning, and can we go to Slide 158, please?
11      A.    No, because there aren't 158 slides.
12      Q.    The photos, the slides from the photos.
13      A.    Ah, okay.
14      Q.    And do you have the capability of zooming in?
15      A.    I think so.  I'll try.
16      Q.    Okay.  Maybe we can give it a shot here.
17            And this is C038.  I don't have the subpart
18  number with me.  It's a bunch of photos.
19            What segment is this of the Verde -- or,
20  excuse me, of the Salt?
21      A.    This is, let's see, Granite Reef.  So this
22  would be the head of Segment 6, actually.
23      Q.    Head of Segment 6.
24            And do you know what the flow rate is in this
25  photo?
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 1      A.    Let's see.  At the at Roosevelt gage, it
 2  was -- the mean daily flow that day was 1,320.
 3      Q.    Do you see a boat in the right-hand side
 4  there?
 5      A.    I'm not sure that I see a boat there.
 6      Q.    Maybe you could zoom in on the right third of
 7  the photo.
 8      A.    I will attempt to do so.  I've never done
 9  this before.
10            It appears that's the extent to which I can
11  zoom.
12      Q.    Okay.  Does that look like a boat?
13      A.    It could be a boat, yeah.
14      Q.    Okay.  When you looked through all the
15  historical photographs, I know you zoomed up various
16  sections.  Did you look for boats when you did that?
17      A.    I had boats in mind as I was looking at it,
18  yeah.
19      Q.    Didn't see any of those?
20      A.    I did not consciously see any other boats.
21      Q.    Just curious, because I didn't see you
22  mention this, so I didn't know if you had seen
23  anything, because I'm pretty sure you looked at those
24  with a finer tooth than I did.
25      A.    Yeah, I -- well, frankly, I missed this one.
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 1  So thank you for pointing it out.
 2      Q.    Any idea of the draw of a boat like that?  It
 3  looks like it's a 10-foot long flat boat, maybe even a
 4  wooden canoe.  Tough to tell.
 5      A.    Yeah, it looks like a fairly small boat.  I
 6  doubt it would be more than a few to several inches at
 7  the most.
 8      Q.    Loaded, any idea?
 9      A.    More than that.  The sides don't look very
10  high, so I don't suppose that it could go more than a
11  foot or foot and a half at the absolute maximum.  I
12  have no idea if it has a keel on it, so that's another
13  factor.
14      Q.    Sure.
15            There is a person next to the boat, right?
16      A.    There is.
17      Q.    So they could be boating; could have just
18  gotten out; we don't know?
19      A.    We don't know.  And this is a fairly high
20  flow.
21      Q.    Sure.
22            Could you go to Slide -- the same group of
23  slides.  Can we go to Slide 213?
24            Okay.  Do we know what the flow rate is on
25  this day?  Do we know the day?
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 1      A.    Unfortunately, we do not know the day.
 2      Q.    Okay.  Slide 217, please.
 3            The same question.  We don't know the day?
 4      A.    We don't know the day.
 5      Q.    Okay.  Any idea how deep that river is there?
 6      A.    Highly variable.  There are probably places
 7  that are shallower than a foot and, undoubtedly, places
 8  that are much deeper than that.
 9      Q.    Any idea how wide it is?
10      A.    I would only be speculating.
11      Q.    Wide enough for a boat of small proportions,
12  5 feet, 8 feet wide?
13      A.    I expect that that's wider than 8 feet.
14      Q.    Okay.  And do we know if this is in flood
15  stage?
16      A.    Again, we don't know.  It's not a -- I would
17  say it's probably not a flood stage photo, because the
18  cobble bar is not underwater.
19      Q.    Can we look at Slide 7, please?
20                 CHAIRMAN NOBLE:  7?
21                 MR. SLADE:  7.
22  BY MR. SLADE:
23      Q.    Can you orient us to where we are in this
24  photo again?
25      A.    Let's see.  Let me back up.  So this is
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 1  looking upstream near the damsite.  That photo is in
 2  the red box here.  So I think the dam probably comes
 3  across roughly at this constriction.  You see the
 4  initial temporary powerhouse here on the ridge line.
 5      Q.    Okay.  So we're a little downstream of the
 6  dam that was eventually built?
 7      A.    Yes.
 8      Q.    It's 1904.  Do you know what the flow rate
 9  is?
10      A.    Roughly, 220 mean daily flow on that day.
11      Q.    Okay.  And you said that the median was about
12  340 cfs?
13      A.    In this part of the reach, yes.
14      Q.    Okay.  So there would be about a third more
15  water than we're seeing?
16      A.    Yeah, roughly.
17      Q.    Okay.  And can we zoom in then to that box?
18      A.    Yes.
19      Q.    And do you know what the depth -- can you
20  give us an estimate of what you think the depth might
21  be in that reach that you zoomed into?
22      A.    It's difficult to give you a quantitative
23  estimate.  It's obviously quite shallow.  That's why
24  you have the broken water.  Beyond that, you know, is
25  it more or less than a foot, I can't really tell you at
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 1  this point.
 2      Q.    And if we had more water, a third more water,
 3  would you expect the depth to increase?
 4      A.    Sure.
 5      Q.    Okay.  And what do you think the width is of
 6  that whitish reach, the disturbed reach?
 7      A.    Again, I'm only speculating; but based on the
 8  scale from the point of that bar over to these rocks,
 9  I'll hazard a guess on the range of 20 feet or so.
10  That's a guess.
11      Q.    Wide enough for a small boat?
12      A.    If the depth is adequate, you could probably
13  get a small boat through there.
14      Q.    Slide 10, please.
15            It looks like the main channel of the Salt
16  kind of does a loop to the north as it would be if
17  you're aligned directionally up towards where Tonto
18  Creek comes in and then loops back.  Is that your
19  understanding?
20      A.    Well, one branch certainly follows that
21  course, yes.
22      Q.    Based on what you see, would you call the
23  branch that loops north the main branch of the Salt?
24      A.    That's a really difficult thing to say.  The
25  gradient would be, obviously, steeper across the
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 1  inside, so there could be an equal amount of water
 2  going there.  It's really difficult to tell from the
 3  photograph.
 4      Q.    How wide is the outside northern channel?
 5      A.    Again, I would be speculating.  Probably in
 6  the range of -- I shouldn't speculate.  I don't know.
 7  I can't tell from this.
 8      Q.    Wider than 6 feet?
 9      A.    I'm sure it's wider than 6 feet.
10      Q.    Wider than 10 feet?
11      A.    The water surface I'm sure is wider than
12  10 feet.
13      Q.    Wider than 20 feet?
14      A.    Most likely.
15      Q.    And then the inner channel, how wide is the
16  inner channel?
17      A.    I'll give you the same answers.
18      Q.    Okay.  Wider than 10 feet?
19      A.    I'm sure that's wider than 10 feet.
20      Q.    Wider than 20 feet?
21      A.    Most likely, the water surface is wider than
22  20 feet.
23      Q.    And what do you think the depth of the outer
24  channel, the channel on the left, is?
25      A.    Variable.
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 1      Q.    Any estimate?
 2      A.    It ranges from really, really shallow in the
 3  riffle, right in this area.  I'm not a hundred percent
 4  sure, but I think I can even see rocks sticking out of
 5  it, so there are areas where there is no depth.  And I
 6  expect in the pools above that riffle it could be as
 7  much as a few to several feet.
 8      Q.    Have you ever been going down a river --
 9  you've boated before, right?
10      A.    Sure.
11      Q.    Have you ever gone down a river and you see
12  water that's disturbed, but there's no rocks sticking
13  out?
14      A.    Sure.
15      Q.    Can part of the disturbance of a river have
16  to do with the fact that there's a sandy bed below, so,
17  in fact, there might not be any rocks at all, could be
18  a sandy bed?
19      A.    I don't -- except in some really unusual
20  cases, I don't ever recall seeing a whitewater surface,
21  broken water on the surface, above a sand bed under any
22  circumstances.  I shouldn't say under any
23  circumstances.  Very unusual circumstances if you had
24  that, a sand bed.
25      Q.    You've heard of sand waves, right?
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 1      A.    Sure.
 2      Q.    On the San Juan, I don't know if you've read
 3  the Special Master's report, but he talks about sand
 4  waves; and have you ever seen a sand wave?
 5      A.    Sure.
 6      Q.    They're a little bigger than what might be
 7  there; is that right?
 8      A.    They certainly can be, yes.
 9      Q.    Or they could look like that?
10      A.    I do not believe that's a sand wave, if
11  that's your point.
12      Q.    Okay.  Tough to tell the depth, though, from
13  this photo; you would agree with that, right?
14      A.    With any specificity, yes --
15      Q.    Right.
16      A.    -- it is tough.
17      Q.    Tough to tell if it's deep enough for a canoe
18  loaded?
19      A.    It would be tough to be totally confident of
20  that, yes.
21      Q.    Tough to tell if it's deep enough for a
22  loaded small boat?
23      A.    Well, it's the same answer.
24      Q.    Okay.  And you would characterize this reach
25  that we're specifically looking at as a braided reach,
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 1  right?
 2      A.    Yeah, it's multiple channels.
 3      Q.    And this might be the most braided reach that
 4  we can point to of all the photographs that we have;
 5  would you agree with that, historical photographs?
 6      A.    In Segments 2, 3, and 4, certainly I would
 7  agree that this is one of the most braided reaches,
 8  yes.
 9      Q.    And so this is the most or one of the most?
10      A.    I think the mapping that we looked at shows
11  areas with up to three channels, so I'm not sure I
12  could say it's the most; but it certainly is among the
13  most.
14      Q.    And even with the braids, you can't sit here
15  and tell us that it's too shallow for a loaded small
16  boat or too shallow for a loaded canoe; is that right?
17      A.    I can't tell you with certainty that you
18  couldn't float a loaded canoe over that riffle.  I
19  think you would probably hit ground going across that
20  riffle in a loaded canoe, just from what I see here,
21  but...
22      Q.    But tough to tell the depth?
23      A.    It's tough to tell for sure, yes.
24      Q.    And what's the flow rate for this picture?
25      A.    It's about 220.
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 1      Q.    Okay.  So there would be a third more water?
 2      A.    Right.
 3      Q.    Okay.
 4                 CHAIRMAN NOBLE:  Let's take a ten-minute
 5  break.
 6                 (A recess was taken from 4:08 p.m. to
 7  4:16 p.m.)
 8                 CHAIRMAN NOBLE:  Please continue,
 9  Mr. Slade.
10  BY MR. SLADE:
11      Q.    Okay, we left off we were talking about
12  photos, and those are Exhibit C038.  I want to ask you
13  a general question first.  I think the photos have
14  numbers in what was submitted.  Did you submit all of
15  the photos that you've seen?
16                 MR. MCGINNIS:  I'm sorry.  Are you
17  asking about the photos in the PowerPoint or the other
18  photos he did of his trip?
19  BY MR. SLADE:
20      Q.    Let me start with the photos that were
21  submitted in your PowerPoint.  And I believe those
22  photos came from SRP providing you with those; is that
23  right?
24      A.    That's correct.  That's correct.
25      Q.    Okay.  Did you submit all of those photos?
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 1      A.    It's my understanding that all of the photos
 2  I have seen are in this package.  I think that answered
 3  your question.
 4      Q.    Are there photos you didn't see that you're
 5  aware of that were not submitted?
 6      A.    I'm aware of no other photos that I did not
 7  see that were not submitted.
 8      Q.    And you're not aware of any photos that SRP
 9  has that could give us some information about the Salt
10  that have not been submitted?
11      A.    I'm aware of no such photos.
12                 CHAIRMAN NOBLE:  Excuse me.
13                 Dr. Mussetter, so we kind of get it
14  clear on the record, did SRP at any time show you or
15  tell you about any photos on the Salt that had boats in
16  them?
17                 THE WITNESS:  They did not.
18                 CHAIRMAN NOBLE:  Thank you.
19  BY MR. SLADE:
20      Q.    Have you seen any photos that have boats,
21  apart from the one we saw, in the historical photos
22  that you provided in that collection?
23      A.    I have seen no other boats than the one you
24  pointed out before the break.
25      Q.    Let's talk about braiding a little bit.
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 1            Your statement is that braiding occurred in
 2  Segments 5 and 6, but not so much in Segment 2; is that
 3  accurate?
 4      A.    That's an accurate statement, yes.
 5      Q.    And somewhat in Segment 3, under Roosevelt?
 6      A.    There were portions of Segment 3 that had
 7  braiding characteristics historically, I believe, yes.
 8      Q.    Like the photo we just looked at where we
 9  talked about the different channels --
10      A.    Right.
11      Q.    -- and we couldn't tell what the depth was,
12  that's an area that you would call braiding in
13  Segment 3?
14      A.    Yes.
15      Q.    And you believe that existed in Segment 5?
16      A.    I think it's likely that at least portions of
17  Segment 5 were braided under natural conditions, yes.
18      Q.    And where would those portions have been?
19  Can you give me a starting point and an ending point?
20      A.    That would be difficult, without looking at
21  an overview map of the area; but the wider portions of
22  the valley I expect would have been braided.
23      Q.    Would braiding have started at Stewart
24  Mountain Dam or downstream of that, because that's
25  where Segment 5 begins?
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 1      A.    In the areas where the valley floor widens,
 2  that's where I think the braiding would have most
 3  likely occurred, if any existed, yes.
 4      Q.    And so that I understand your argument, your
 5  argument is that braiding is an impediment to
 6  navigability because potentially the amount of water
 7  upstream of where the channel splits into two or three
 8  channels, the water splits into those channels and
 9  those braids become potentially shallower and that is
10  an impediment to navigability?
11      A.    That's part of the argument, yes.
12      Q.    Okay.  Have you provided any evidence that
13  supports that argument, that the downstream channels
14  where they might split are, in fact, shallower than the
15  upstream single channel?
16      A.    Yes, and my common sense also tells me that.
17      Q.    Can you tell me where that evidence is?
18      A.    Well, an example would be the cross sections
19  that we looked at right at the very end of my
20  testimony.  We talked about one area where there was a
21  flow split.  It bifurcated into two channels.  And that
22  was the shallowest of all of the cross sections that we
23  looked at, based on the rating curves.  There's less
24  water in the channel.  It's bound to be shallower.
25      Q.    Sure.  Did you pick, for that cross
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 1  section -- we'll get to that later.  So you had a
 2  single channel and then split into two channels.  Did
 3  you do the depth of the lower channel, the southern
 4  channel, or the northern channel?
 5      A.    The calculation was based on the lower of the
 6  two, if I recall correctly.
 7      Q.    Did you do any calculation of the northern
 8  channel?
 9      A.    Yes.
10      Q.    And is that in your report?
11      A.    No, it is not.
12      Q.    What type of depths did you get for the
13  northern channel?
14      A.    As I recall -- I would have to look again,
15  but they were similar.  The rating curve was similar to
16  that in the one that I showed.
17      Q.    Okay.  Would you be able to provide that
18  depth, so we can compare what the actual splits do to
19  the depth of a channel?
20      A.    Sure.
21      Q.    Because it's possible, Dr. Mussetter, that if
22  you have a single channel and it's 100 feet wide --
23  this is a hypothetical. -- and then it splits into two
24  channels and each one is 30 feet wide, for a combined
25  width of 60 feet, now you've got the same amount of
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 1  water going through a smaller combined width, it's
 2  possible those two channels could be deeper, right?
 3      A.    There's a possibility that portions of those
 4  channels could be deeper, sure.
 5      Q.    So braiding in itself is not a determinative
 6  nonnavigability factor?
 7      A.    The fact that the reach is braided alone does
 8  not tell you that the reach is nonnavigable.  It's one
 9  of many lines of evidence that we can use to think
10  about whether it would have been or would not have
11  been.
12      Q.    And the only evidence is the one cross
13  section that picked one of the braids; is that what I
14  heard?
15      A.    No.
16      Q.    Do you have any evidence for how a braid or a
17  split channel is shallower than the upstream single
18  channel, other than the one cross section that you
19  mentioned?
20      A.    That's the only quantitative piece of
21  information that I can offer to you at this time.
22      Q.    Have you seen some of the maps, the
23  historical maps, actually list -- and I think you
24  showed those. -- where the channels split; a main
25  channel and then, I guess, just the other channel, but
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 1  it says, actually, "Main channel"?
 2      A.    I've seen that notation on those maps, yes.
 3      Q.    Okay.  So you would expect, if it splits into
 4  what the USGS is calling a main channel, that it would
 5  clear, if you're a boater with a loaded boat, it would
 6  be clear which channel you would take your boat on?
 7      A.    Sometimes that's clear, but it's not always
 8  obvious.  I've been in places where I've come to a
 9  bifurcation in the channel, and I took what I thought
10  was the main channel and was very frustrated when I got
11  down to the very end of it.
12      Q.    But at least for the USGS, when they made the
13  maps and they put in where the Salt was and they listed
14  main channel, it was clear to them where the main
15  channel was, from what we know?
16      A.    From what we know, they thought they knew,
17  yes.
18      Q.    So getting back to our theory then, you have
19  a hypothetical, we'll call it, a 100-foot wide channel.
20  Now you split into one channel that's 20 feet wide and
21  another channel that is 60 feet wide.  Could be that
22  the 20-foot wide is significantly deeper, and that
23  might be the main channel?
24      A.    Well, you're giving me a hypothetical.  I
25  suppose it's conceivable that that could happen.  I
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 1  think it's unlikely, but it's possible.
 2      Q.    We don't know?
 3      A.    Yeah, we don't know.
 4      Q.    Okay.  But we do have some evidence today,
 5  which is that the Salt in Segments 5 and 6 does have
 6  some splits when it has median flow; is that right?
 7      A.    Yes.
 8      Q.    Okay.  Now, at 8 cfs you probably couldn't
 9  see those splits, but would you be able to see where
10  those splits are if you went down at median flow on the
11  river today in Segment 5 and 6?
12      A.    If there were splits, you would be able to
13  see them, yes.
14      Q.    And there are splits.  I think we just agreed
15  on that?
16      A.    The mapping indicates that there are splits,
17  yes.
18      Q.    So you could take a boat, go down your single
19  channel where there's only one channel.  You could load
20  it with 1,000 pounds, roughly.  It could be a
21  historical wooden boat.  You could get to a split.  You
22  could take what you think is the main channel, and you
23  could see if, in fact, the braiding affects your
24  ability to navigate?
25      A.    Yes, you could do that.
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 1      Q.    And did you do that study?
 2      A.    No.
 3      Q.    That is a study that was done with the Edith.
 4  You're aware of that, right?
 5      A.    I'm aware that the Edith floated down the
 6  river at a flow higher than the median flow, yes.
 7      Q.    Well, we'll talk about what the median flow
 8  is.  But you're aware that the Edith went down
 9  Segment 5 and 6, and in those segments there are
10  splits, what you would call braiding, and the Edith
11  successfully navigated those splits with a load of
12  about 1,000 pounds, right?
13      A.    Under the conditions that the river is in
14  today, yes.
15      Q.    And did that factor at all into your
16  navigability determination, the Edith's trip?
17      A.    Well, I think about everything I hear that's
18  related to this, so I suppose in some ways I thought
19  about that.  I thought it was interesting that they did
20  that.
21      Q.    Have you ever seen anywhere in any historical
22  document that you might have come across where someone
23  said the Salt is not navigable because of braiding?
24      A.    Define historical document for me.
25      Q.    Any document you've ever read.
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 1      A.    Yes.
 2      Q.    And what document is that?
 3      A.    The one that immediately comes to mind is
 4  Dr. Schumm's report.
 5      Q.    Okay.  That was a report on all documents
 6  that he might have seen, and it included his opinion.
 7  So I'm asking for historical documents, historical
 8  descriptions that have said the Salt is not navigable
 9  because of braiding.
10      A.    Well, first of all, I didn't study the
11  historical documents.  I'm not the historian.  But, no,
12  I have not read any specific statements that said the
13  Salt River is braided; therefore, it's not navigable.
14      Q.    One of the references in your report is to a
15  paper by William Graf called "Flood-Related Channel
16  Change in an Arid-Region River"?
17      A.    Yes.
18      Q.    And that is from, I think, 1983.  Does that
19  sound about right?
20      A.    Sounds about right.
21      Q.    I've got a copy of that for you and for the
22  Commission.
23                 CHAIRMAN NOBLE:  You're so kind.  Thank
24  you.
25                 DIRECTOR MEHNERT:  Is that in evidence?
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 1                 MR. SLADE:  It's not in evidence.
 2                 CHAIRMAN NOBLE:  Do we need to identify
 3  that with some mark?
 4                 DIRECTOR MEHNERT:  Is it going to be in
 5  evidence?
 6                 MR. SLADE:  Yes, we'll put it in
 7  evidence.
 8                 DIRECTOR MEHNERT:  It will be C042.
 9                 MR. ROJAS:  It's C042.
10                 CHAIRMAN NOBLE:  Mr. Slade, has this
11  been referenced anywhere else before?  Why do I kind of
12  remember that name, Graf?
13                 MR. SLADE:  Graf has a number of papers.
14  Dr. Mussetter, I'm sure, can opine about this more than
15  I can, and he's got different papers for different
16  years on different subjects.
17                 CHAIRMAN NOBLE:  Okay.  Thanks.
18                 MR. SLADE:  This one specifically is not
19  in.  I believe there are some other Graf reports that
20  are in.
21  BY MR. SLADE:
22      Q.    But, Dr. Mussetter, this is a document that
23  you've referenced in your report?
24      A.    It is.
25      Q.    And it's cited in your report?
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 1      A.    It is.
 2      Q.    And you relied on this document to some
 3  degree?
 4      A.    Yes.
 5      Q.    Okay.  Could you turn to Page 127, which is
 6  the third page?  And you've been talking a lot.  I've
 7  been talking less, so I'll read it for you, and you can
 8  let me know if I read it correctly.
 9            I'm on the second paragraph.  "The channel
10  might be characterized as braided, but it lacks the
11  numerous subchannels of nearly equal magnitude found in
12  some braided streams in glacial or semi-arid regions.
13  The banks of the high-flow channel are poorly defined
14  and are approximately 152 meters or 500 feet to 1524
15  meters or 5000 feet apart.  Within these limits is a
16  well-defined low-flow, invert, or main-flow channel.
17  This main-flow channel has banks from 1 to 8 meters
18  (3 to 26 feet) high and a width ranging from 66 to 328
19  meters (200 to 1000 feet).  The main-flow channel is
20  usually filled by flows that have a return interval
21  under natural conditions of about 5 years.  Channel
22  materials range from coarse sand to very large cobbles
23  and a few boulders with medium diameters of 0.6 meters
24  (2 feet) or greater.  Although the channel has changed
25  somewhat over the past century, it has not behaved like
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 1  the nearby Gila River has described by Burkham (1972,
 2  1976)."
 3            So, first, did I read that correctly?
 4      A.    I believe you did, yes.
 5      Q.    Okay.  And the first thing I would like to
 6  point out or ask you about is the first sentence, and
 7  it says -- let me back up.
 8            Is this paper about the Salt River?
 9      A.    I believe it is, yes.
10      Q.    Okay.  So that paragraph is talking about the
11  Salt River?
12      A.    I believe he's referring to the Salt River.
13      Q.    Okay.  And he says "The channel might be
14  characterized as braided," and then he says, "but it
15  lacks the numerous subchannels of nearly equal
16  magnitude found in some braided streams in glacial or
17  semi-arid regions."
18            And is that similar to what we discussed
19  where you might have a split, but the splits have
20  unequal amounts of water in them, potentially?
21      A.    I'm challenged to understand your correlation
22  between what this says and that conversation.
23      Q.    Sure.  My question is, when I read "it lacks
24  the numerous subchannels of nearly equal magnitude
25  found in some braided streams," am I understanding that
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 1  correctly to mean that the braids do not have equal
 2  amounts of flow, and, in fact, one might be what we
 3  would characterize as a main channel and one might be a
 4  slew or a subchannel?
 5      A.    Well, he says some braided channels in
 6  glacial or semi-arid regions have many braids, many
 7  subchannels, that are nearly equal magnitude.  And this
 8  one, the Salt, tends to have less of that.  Is that --
 9      Q.    Yeah, I think that's my understanding too.
10            So that could go to our discussion that if
11  you have a split and the USGS has identified a main
12  channel and then you might have another channel, the
13  main channel might have far more flow than the other
14  channel?
15      A.    It very well could, yes.
16      Q.    And that's important for navigability, am I
17  correct, because a channel that has split, but still
18  has a main channel, might still have sufficient flow
19  for navigability?
20      A.    That's conceivable.
21      Q.    And these braided streams in glacial regions,
22  you've studied some of the rivers in Alaska?
23      A.    Yes.
24      Q.    And we saw some photos of the braiding from
25  some Alaska rivers?
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 1      A.    Yes.
 2      Q.    Those are unlike the braiding that's on the
 3  Salt; would you agree?
 4      A.    It's much more active in the photos that I
 5  showed you than what we currently see on the Salt
 6  River, yes.
 7      Q.    So if you're boating in Alaska in those
 8  braided regions, would it be difficult to know where
 9  the channel is?
10      A.    It can be very challenging to know where the
11  deep part of the channel is, yes.
12      Q.    And that's different than what the Salt would
13  be if you're boating down the Salt?
14      A.    At least under the conditions that Dr. Graf
15  is describing here.
16      Q.    Do you have any other conditions that would
17  say otherwise?
18      A.    Well, the point is, if you read the last
19  sentence of the previous paragraph, he says the
20  specific reach that he analyzed in this paper is below
21  Granite Reef Dam -- I'm paraphrasing. -- through the
22  urban lands to the Gila junction.  So this is a 1983
23  paper.  It's clearly many decades after all of the
24  upstream flow regulation, the sediment trapping in the
25  reservoirs and so on occurred.
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 1            So the character of the river that he looked
 2  at, the character of the river that I saw when I went
 3  out last November, the character of the river that
 4  Mr. Fuller and his crew saw when they took the Edith
 5  down is very different from what it would have been
 6  here under natural conditions.
 7      Q.    Okay.  This paper is an analysis of how the
 8  channels changed from natural conditions to
 9  human-impacted conditions, right?
10      A.    That's part of what he's trying to address
11  here, yes.
12      Q.    Okay.  And if you look, in fact, on the first
13  page at the abstract, the first sentence says "A review
14  of 112 years of change in the channel of the Salt
15  River, central Arizona, USA, shows that this
16  arid-region river has a main-flow channel that has
17  migrated laterally up to 1.6 kilometers (1 mile) in
18  response to floor events."
19            So he's at least describing it in his
20  abstract as a river that had a main flow channel,
21  right?
22      A.    He says that, yes.
23      Q.    Okay.  And that's his description of the
24  channel from 112 years ago, which this paper was
25  written in 1983, so 112 years from 1983 is 18 and 71,
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 1  right?
 2      A.    Sounds about right.
 3      Q.    Okay.  Pretty natural channel, generally, in
 4  1871, at that point?
 5      A.    I think most people would agree that the
 6  condition of the channel in 1871 was as close to
 7  natural as we could find it in modern record, yes.
 8      Q.    Okay.  And if we turn back to 127, the third
 9  page, the section that he did a study on where he said
10  you might have some braiding, but the braids are not
11  equal to each other, that's what we would characterize
12  as Segment 6, right, below Granite Reef?
13      A.    He was talking about a portion of Segment 6
14  here, yes.  The bulk of Segment 6, I should say.
15      Q.    And that's the portion that you said would
16  have had the most braiding?
17      A.    Yes.
18      Q.    But, yet, within that segment he says there's
19  a well-defined low flow or main flow channel, based on
20  his study?
21      A.    Well, he talks about this in the present
22  tense, so he's describing what he sees at the time that
23  he's looking at the channel.
24      Q.    Do you have any evidence that you've
25  presented or that's in evidence, that you know of, that
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 1  describes the Salt as not having a main flow channel in
 2  its natural condition?
 3      A.    I don't recall ever seeing a specific
 4  description of that, no.
 5      Q.    You also talked about channel movement
 6  laterally as a potential impediment to navigability; is
 7  that correct?
 8      A.    That was not the context of the lateral
 9  movement discussion.
10      Q.    Okay.  So then let me ask you, if a low flow
11  or main flow channel moves laterally in response to
12  floods -- you have a flood that comes down, creates a
13  new location for your low flow channel. -- is that an
14  impediment to navigability?
15      A.    It may or may not be.  It depends on the
16  nature of the new channel.
17      Q.    The channel has sufficient depth, has
18  sufficient width.  It's just moved laterally after the
19  flood.  Is that an impediment to navigability?
20      A.    Under your hypothetical, if it has sufficient
21  depth and width to boat through, then you could boat
22  through it, yes.
23      Q.    So channel movement in itself is not an
24  impediment?
25      A.    It is not necessarily an impediment, that's
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 1  correct.
 2      Q.    And we know the low flow channel did change
 3  on the Salt after floods, right?
 4      A.    Yes.
 5      Q.    So were you here for the 1993 flood?  Were
 6  you -- I'm not sure if you were down here at the time.
 7      A.    I was not physically present in this area at
 8  the time that happened, no.
 9      Q.    Okay.  Because you mentioned that floods --
10  that the low flow channel movement in itself is not an
11  impediment, but there could be other issues related to
12  flood impact that could be impediments; is that right?
13      A.    That's fair.
14      Q.    Okay.  So if you could study the Salt River
15  before a flood and after the flood, would that be able
16  to tell you a little bit about the navigability impact
17  due to floods?
18      A.    Sure.
19      Q.    So, for example, if Mr. Fuller had boated the
20  Lower Salt Segments 5 and 6 before the 1993 flood, and
21  then the flood happened, and then he went out and
22  observed the river and boated the river, the low flow
23  channel, would that be evidence that could support
24  navigability or nonnavigability, depending on what he
25  found?
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 1      A.    That's a very broad hypothetical.  Yes, it
 2  could support or refute navigability, depending on what
 3  he found, sure.
 4      Q.    Sure.  And we know the 1993 flood was so big
 5  that it actually did come down Segment 5 and 6, right?
 6      A.    Yes.
 7      Q.    How many cfs came down through the Salt River
 8  Valley?
 9      A.    I don't remember.  It was upwards of 100,000
10  or more.  I would have to look at the records to be
11  sure, but it was a big flood.
12      Q.    The flood was that big, and then it
13  overtopped Roosevelt?
14      A.    Right.
15      Q.    Because that was before Roosevelt was raised?
16      A.    Right.
17      Q.    Okay.  So you had, I think it was, about
18  40,000 cfs that came through the Salt River Valley.
19      A.    I'll take your word for that.  Again, I would
20  have to look at the records to be sure.  I don't
21  remember that.
22      Q.    Okay.  And that would be a significant flood,
23  wouldn't it?
24      A.    40,000 is a lot of water, yes.
25      Q.    Would have brought sediment with it, right?
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 1      A.    From where?
 2      Q.    From where it came.  If it came on top of the
 3  Roosevelt Dam, it overtopped the Roosevelt Dam, it
 4  overtopped Horse Mesa, it overtopped, let's see, Mormon
 5  Flat, it overtopped Stewart Mountain, would it have
 6  brought sediment with it?
 7      A.    There would have undoubtedly been a
 8  reasonable amount of very fine-grain sediment in that
 9  water in suspension; but I would be very surprised to
10  find that any coarser grain, certainly gravels, made it
11  through there, and I would be even surprised to see
12  that any sand actually made it through that whole
13  series of reservoirs, even at that flow level.  And
14  those are the materials that make up the character of
15  the bed of the river for the most part.
16      Q.    Do you have any actual evidence that floods
17  cause a river to be nonnavigable; that the response to
18  floods on the Salt would cause the Salt to be
19  nonnavigable?
20      A.    I've been talking for the last few days about
21  the characteristics of the Salt, and an important part
22  of the character of the Salt River is driven by the
23  flood events, so yes.
24      Q.    Okay.  I guess what I mean is, have you done
25  any actual fieldwork before flood and then after flood
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 1  to provide evidence that a flood causes the river to be
 2  nonnavigable?
 3      A.    I did not specifically come out and measure
 4  aspects of the Salt River prior to a flood and then go
 5  back and take similar measurements afterwards for the
 6  purpose of looking at changes in navigability, no.
 7      Q.    And I believe you said that Roosevelt Dam
 8  captures a lot of the silt today?
 9      A.    It captures a fair amount of the silt, yes.
10      Q.    And the same thing we could say for a number
11  of the dams, including Stewart Mountain Dam; to a
12  lesser degree, but to some degree?
13      A.    Pooled water like that tends to settle out,
14  the silt tends to settle out in pools, so yes.
15      Q.    And it's your understanding that because
16  there was less silt, there would have been a sandier --
17  excuse me.  Because silt has been trapped, the natural
18  condition of the river would have had more silt coming
19  down, and that would have affected the channelization
20  of the river?
21      A.    Well, my discussion of that issue was not
22  specifically focused on the silt.  There is a minor
23  effect related to the silt, but that's not the
24  component of the sediment load that I was specifically
25  referring to.
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 1      Q.    What is the sediment load that you were
 2  referring to?
 3      A.    I'm talking about the sands and gravels that
 4  make up the bed of the river for the most part.
 5      Q.    So it's your position that the sand and
 6  gravel being trapped by Roosevelt and the subsequent
 7  dams have caused the Salt in Segments 5 and 6, where
 8  you can still boat it today, to be less navigable; or,
 9  excuse me, to be more navigable?
10      A.    I think there's good reason to believe that
11  it's more navigable now than it was at that time.
12      Q.    Okay.  Can you explain why to me one more
13  time?
14      A.    Well, because we've -- by cutting off the
15  sediment supply, we've flushed out the sands.  We've
16  probably had some downcutting of the river.  The flow
17  regulation has tended to force it into a more
18  single-thread, narrower channel than would have been
19  before the main part of the channel that you referred
20  to earlier.  And all of those changes, to me, push it
21  in the direction of having, typically, deeper flow
22  depths.
23      Q.    Did you do any measurements of the
24  downcutting of the river?
25      A.    No.  I actually tried to find data about that
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 1  issue, and I was unable to find any data.  I would be
 2  very interested to see that, actually.
 3      Q.    So we don't know if it actually did downcut?
 4      A.    It did one of two things:  It either downcut
 5  or the bed significantly coarsened up.  My thinking is
 6  that it probably did some of both.  To what -- how much
 7  downcutting, I don't know.  I don't have data to speak
 8  to that.
 9      Q.    We don't know if that had a significant
10  impact on navigability?
11      A.    We don't know for sure, yes, that's correct.
12      Q.    And how do the regulated flows today, where
13  they're higher in the summer for irrigators and the
14  river's turned off in the winter, how do those make the
15  river more navigable today?  Can you explain that?
16      A.    Well, one simple explanation is that the
17  flows during the time when the recreational boaters use
18  the river are substantially higher than they would have
19  been during that part of the year under natural
20  conditions.  So there's just simply more water in the
21  river at those times.
22      Q.    Is that the only reason?
23      A.    Well, and, again, because of the effects that
24  I just talked about regarding the potential
25  downcutting, somewhat narrowing from the riparian
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 1  corridor that's irrigated, but has higher flows, I
 2  think it's likely that the typical depths, when you get
 3  a substantial amount of water in the channel, are
 4  higher now than they would have been historically.
 5      Q.    Have you done any measurements on the channel
 6  size, the width of the channel on the Salt River, any
 7  actual measurements in the field?
 8      A.    I have done no specific measurements for this
 9  case on that matter; and, frankly, I'm not sure I have
10  for any other purpose either.
11      Q.    And you haven't done any specific
12  measurements in the field of depth either?
13      A.    I didn't say that.
14      Q.    Did you do any specific measurements of depth
15  in the field?
16      A.    Yes, during the time that I was in Segment 5,
17  very low flows.  We've already talked about that.  But
18  I probed with my paddle and so on, to see how deep some
19  of the pools were and so on, so yes.
20      Q.    Other than the trip at 8 cfs, have you done
21  any specific measurements of depth in the field?
22      A.    I have done no such measurements.
23      Q.    Okay.  And when you have looked at the maps
24  that you've seen, have you done any analysis of the
25  average channel size of the Salt regarding the width?
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 1  Do you know what the width of the Salt was, generally
 2  speaking?
 3      A.    Yes.
 4      Q.    Okay.  Let's start with Segment 2.  What
 5  would you say the width, generally, of the Salt was?
 6      A.    I did not do those types of measurements in
 7  Segment 2.
 8      Q.    Okay.  Segment 3, based on the historical
 9  maps, what would you say the width of the Salt was?
10      A.    I didn't specifically measure the widths.
11  The maps are scaleable.  It would be quite easy to do
12  that, but I didn't do it.
13      Q.    Anything you would have seen in those maps or
14  that you did see in the maps that tells you the widths
15  were not wide enough for small boats?
16      A.    What I believe to be edge of water lines on
17  those maps, I don't recall any areas that would be
18  narrower than 8 to 10 feet, no.
19      Q.    And Segment 4, same question.
20      A.    No.
21      Q.    Segment 5, same question.
22      A.    No specific measurements of the width in
23  Segment 5.  I certainly observed it on the ground.
24  I've looked at the maps.
25      Q.    The maps didn't tell you it was too narrow
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 1  for small boats?
 2      A.    Well, the water edges that I see on the
 3  historic maps are more than 10 feet apart, if that's
 4  what you're asking me.
 5      Q.    Segment 6, same question.
 6      A.    Yes.
 7      Q.    Can you explain what you mean?
 8      A.    Yeah.  We talked, before you started
 9  questioning me, at the end of my direct testimony,
10  about ten cross sections that I specifically analyzed.
11  I pointed out that it's fairly coarse-resolution
12  contour data that we're using there, but certainly
13  those provide some indication of the width of the
14  channel.
15      Q.    And any indication, when you did those
16  studies -- and we'll look at those specifically. --
17  that the widths are too narrow for small boats?
18      A.    All of those widths were wider than a small
19  boat.
20      Q.    Let's talk about rapids.
21            You believe that there were rapids in
22  Segments 1, 2, 3 and 4; is that right?
23      A.    I believe there are rapids in Segment 1 for
24  sure.  I know first -- I haven't actually seen them,
25  but the accounts that I've seen, the information I
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 1  have says there are.  I have seen most of the rapids
 2  from the air in Segment 2.  There are some named
 3  rapids in Segment 3, and I've probably seen those as
 4  well.  Segment 4 is a more challenging question.
 5  there are some indications in the photos that we
 6  looked at of rapids within Segment 4.  I haven't seen
 7  any hard evidence of what those really are, but
 8  certainly looks from the photograph like it was
 9  probably a rapid.
10      Q.    Have you seen any evidence of rapids in the
11  reach of Segment 3 below Roosevelt Lake, that's
12  currently inundated by Roosevelt Lake?
13      A.    I've not seen any evidence of rapids in that
14  reach, no.
15      Q.    And have you seen any evidence, beyond
16  what you've pointed out in the photos for Segment 4
17  that we looked at, of evidence of rapids in that
18  segment?
19      A.    I have seen no direct evidence of rapids in
20  that segment.
21      Q.    And from what you've seen in the historical
22  photos, can you tell me what the highest class rapid,
23  from your perspective, you've seen in the historical
24  photos for Segment 4?
25      A.    I can't say that, no.  I can't see it well
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 1  enough to know what the situation is.
 2      Q.    So you can't tell if you've seen a Class III
 3  rapid in the photos?
 4      A.    I can't tell you that, no.
 5      Q.    Can you tell me if you've seen a Class II
 6  rapid?
 7      A.    Same answer.
 8      Q.    Class I rapid?
 9      A.    Same answer.
10      Q.    Riffle?
11      A.    There are clearly riffles in those
12  photographs, yes.
13      Q.    But beyond riffle, you can't tell me if
14  you've seen any rapid in any of the photos that you've
15  seen in Segment 4?
16      A.    Well, I'll repeat what I said before.  I see
17  evidence in some of those photos that there is a rapid
18  there.  If you're trying to pin me down to a class or a
19  challenge related to that rapid, there's not enough
20  information there for me to see.
21            I can say that it's a canyon-bound reach of
22  the river.  It's very narrow at the bottom.  There
23  would have been colluvium, large rocks and things that
24  come off the side.  And I would be very surprised,
25  based on my knowledge of rivers around the world, if


Coash & Coash, Inc.







SALT RIVER     VOLUME 11      01/28/2016 Page 2562


 1  there were not rapids in that reach.  But do I
 2  specifically know that there are?  No, I don't know
 3  that.
 4      Q.    Based on your knowledge of rivers, what class
 5  of rapids do you think was in that reach?
 6      A.    I can't tell you that.
 7      Q.    Are there tributaries that come in, large
 8  tributaries that come in, in Segment 4?
 9      A.    I would have to look at the mapping.  I
10  don't know that there -- well, define large tributary
11  for me.
12      Q.    The size of Cherry Creek or Tonto Creek.
13      A.    No, I don't believe there are any of those
14  that are a tributary to Segment 4.
15      Q.    And tributaries are one way that rapids form;
16  is that right?
17      A.    That is correct.
18      Q.    And another way is from bedrock control?
19      A.    That is another way, yes.
20                 CHAIRMAN NOBLE:  Mr. Slade, let's go
21  home.
22                 MR. SLADE:  Let's do it.
23                 CHAIRMAN NOBLE:  Okay.  We'll see you
24  tomorrow at 9:00 a.m.  Those who want to know when
25  we're going to do the next segment of this, you might
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 1  want to show up a little before then, except for
 2  Mr. Hood, and someone can tell him.
 3                 (The proceedings adjourned at 4:59 p.m.)
 4
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20
21
22
23
24
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 1      CHAIRMAN NOBLE: Good morning.  Would
 2  you do roll call?
 3      DIRECTOR MEHNERT: Commissioner Allen?
 4      COMMISSIONER ALLEN: Here.
 5      DIRECTOR MEHNERT: Commissioner Henness?
 6      COMMISSIONER HENNESS: Here.
 7      DIRECTOR MEHNERT: Commissioner Horton?
 8      COMMISSIONER HORTON: Here.
 9      DIRECTOR MEHNERT: Chairman Noble?
10      CHAIRMAN NOBLE: Here.
11      DIRECTOR MEHNERT: Plus, we have our
12  attorney.  Which attorney?  Oh, Matt Rojas today.
13  We're ready to go.
14      CHAIRMAN NOBLE: Thank you.
15      Mr. McGinnis, I understand that we're on
16  Slide 50 of 500.  I can't remember what the top end is,
17  but we're ready to go.
18  
19      DIRECT EXAMINATION (CONTINUED)
20      BY MR. MCGINNIS: 
21  Q.   First we're going to go back to Slide 11.
22        So my recollection, Dr. Mussetter, is that we
23    finished on Slide 49 and 50 last night.  Is that your
24    recollection?
25  A.   That is correct.
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 1  Q.   And was that the end of your testimony about
 2    Segment 2?
 3  A.   Yes.
 4  Q.   Okay, so we're now getting ready to go on to
 5    Segment 3?
 6  A.   That's correct.
 7  Q.   And the only reason I wanted to go back to
 8    Slide 11 is just to refresh our recollection about
 9    where Segment 3 was.
10  A.   Right.  So Segment 3 is from the lower end
11    of, basically, the whitewater reach that is Segment 2
12    down to Roosevelt Dam.  So it includes some
13    free-flowing part of the river and then also Roosevelt
14    Reservoir.
15  Q.   Let's go back to Slide 50 then.
16        CHAIRMAN NOBLE: Easy for you to say.
17        BY MR. MCGINNIS: 
18  Q.   50 was just a title slide, so we're now at
19    51.
20  A.   Okay.
21  Q.   And now you're talking about Segment 3; is
22    that correct?
23  A.   That's correct.
24  Q.   Okay.
25  A.   So the first thing I wanted to do is talk a
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 1    little bit about the flows in Segment 3.  Segment 3 is
 2    above the confluence with Tonto Creek, so the flows
 3    there are best represented by the measured discharges
 4    at the near Roosevelt gage.  And so this kind of brown
 5    lower line here is the median mean daily flow
 6    hydrograph for that gage, and we talked quite a bit
 7    about that yesterday.
 8        I've also included the combined flow of the
 9    Salt River near Roosevelt and Tonto Creek in this
10    hydrograph, because I want to again address the sort of
11    conceptual typical flow curves that Mr. Fuller
12    presented, and he lumped Segments 3 and 4 into the same
13    slide.  So, actually, Segment 4 would be better
14    represented by that combination of the Roosevelt and
15    Tonto flow, so that's why I put them there.
16        The gray line on the bottom is the median
17    mean daily flow hydrograph for the period of record at
18    the Tonto Creek gage.  So you can kind of see how the
19    timing matches up on those.
20  Q.   And we talked yesterday about the two
21    different gages that have been around Roosevelt --
22  A.   Right.
23  Q.   -- for a period of time.
24        This one you said is the near Roosevelt gage?
25  A.   It's called the near Roosevelt gage.
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 1  Q.   And is that on the upstream end of Roosevelt?
 2  A.   It's at the head of Roosevelt Reservoir, yes.
 3  Q.   Slide 52?
 4  A.   So moving onto the next slide, this is
 5    Mr. Fuller's image where he is attempting to represent
 6    the typical range of flows, the annual hydrograph that
 7    you would see in Segments 3 and 4 and then relate that
 8    to his perception of the boatable flows for different
 9    types of craft.
10        So you see that his maximum flows during that
11    spring runoff period peak out in the low 2,000s, 2,100
12    to 2,200, probably, cubic feet per second, and then
13    they drop back down; but for the most part, they're
14    well above his 340 cfs estimate of the median flow at
15    the Roosevelt gage.
16        So I want to superimpose, like we did
17    yesterday, the actual data from the near Roosevelt gage
18    onto his plot, so we can put that into context.
19        The top very jagged line is the average daily
20    flow for the period of record.  In other words, we take
21    each day of the year, we take all the flows from 1914
22    through the -- I use through 2015 for purposes of my
23    analysis, and average them, and that very irregular
24    line is the line that we get when we do that.
25        Again, the spikes in that line are
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 1    representation of the individual flood events, of
 2    individual flood events that happen during particular
 3    years.  And as we discussed yesterday, it's a little
 4    bit misleading to even look at these sort of lumped
 5    hydrographs, because they pull together all of the
 6    large floods, basically, that happened over the full
 7    period of record; and they don't really, in many
 8    cases -- I think I could safely say most cases, they
 9    don't accurately represent what happens during any
10    particular year.
11        But, nonetheless, that average line more or
12    less corresponds with Mr. Fuller's representation of
13    the typical flows in that reach.
14        I've also included again the median mean
15    daily flow hydrograph, which I would represent to be a
16    more representative characterization of the typical
17    flows that you would see on any given day through the
18    year.  And as you see, they're substantially lower than
19    the flows that he represents in his curve.  And, you
20    know, because it's the median mean daily flow, we're
21    below his 340 cfs median about half the year.
22  Q.   And so the shape of the curve with the median
23    is generally the same shape as the mean curve, it's
24    just lower; is that right?
25  A.   It's just lower, yes.  Yes.
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 1  Q.   Slide 53?
 2  A.   Okay.  So recognizing that there's still
 3    uncertainty about whether Segment 3 or the Roosevelt
 4    Reservoir part of Segment 3 is really part of the
 5    discussion here, we did what we could to find the
 6    available information about what the river under
 7    Roosevelt Reservoir looked like prior to Roosevelt Dam
 8    in that portion of Segment 3.
 9        There is a set of maps available, actually
10    two sets of maps available, for the time period soon
11    after construction of Roosevelt Reservoir.  We were not
12    able to identify any mapping that clearly showed
13    conditions prior to construction of the reservoir.
14        So the maps that I'm going to show you were
15    developed from surveys that were made in 1914; and then
16    there was another, somewhat more detailed, survey done
17    in 1916.  We, unfortunately, don't have the mapping for
18    that; but there is discussion in the survey report, and
19    so I can relate to you what they said about the amount
20    of sediment that had deposited in the reservoir since
21    construction.
22        There were some issues with the 1914 survey
23    that they subsequently identified in 1916.  They don't
24    change the substance of what you see on the mapping.
25    It's detail-level things that surveyors would worry
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 1    about.
 2        So I believe these maps are a reasonable
 3    representation of what the bed of the reservoir looked
 4    like not long after the reservoir was constructed.
 5  Q.   So the map on Slide 53 has a date on it of
 6    April 1915.
 7  A.   That's correct.
 8  Q.   Do you see that?
 9  A.   I do see that.
10  Q.   Is that using the 1914 data?
11  A.   That's correct.
12  Q.   And in 1914 the reservoir was there, right?
13  A.   The reservoir had been there for roughly
14    three years.
15  Q.   So what process, is it your understanding,
16    that the Reclamation Service went through to determine
17    the elevations on this map, given that the water level
18    was already above the land?
19  A.   Yes.  So they established a series of cross
20    sections, transects across the reservoir.  The
21    documentation says they were spaced at 100 to 500-foot
22    spacings.  And when we look at the details of some of
23    these maps, you'll see some triangle points on the
24    maps, and those are the monuments at the ends of the
25    cross sections.  So that will give you a flavor for the
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 1    density of the cross sections.
 2        So they surveyed those monuments in, and in
 3    1914 they used the water level at the time of the
 4    survey as their reference mark, and then they floated
 5    across in a boat along the transect and they dropped a
 6    sounding weight down to the bed of the reservoir and
 7    recorded the depth.  And then they related that to the
 8    water surface at the time they did the survey, so that
 9    they could get a cross section profile across the
10    reservoir, of the ground across the reservoir.
11  Q.   As of 1914, Roosevelt had been filling for
12    several years; is that correct?
13  A.   For about three years, yes.
14  Q.   So when a new reservoir is built, is there
15    some amount of sediment that's deposited on the land
16    underneath the reservoir upstream from the dam?
17  A.   Could you ask that question again?
18  Q.   Yeah.  Probably not a good question.
19        Was there sedimentation that occurred on the
20    bottom of the reservoir between the time the dam was
21    built and the time the survey was done?
22  A.   There was.
23  Q.   And so would the elevation shown in that 1914
24    sediment survey necessarily be exactly the same as what
25    the elevation was prior to building the dam?
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 1  A.   No, they would not.  And there were three
 2    specific areas that they noted some substantive
 3    changes, I would say, or substantive amount of
 4    deposition.
 5        They said there was 6 to 8 feet of deposits
 6    in the narrow piece of land near the dam, and I believe
 7    the dam is right where my somewhat shaky laser is
 8    pointing.  It's in that little neck right there, I
 9    think, that they're talking about.  And their
10    conclusion was that that actually had deposited in
11    there during the period of construction of the dam when
12    they had the coffer dams and the diversion in place at
13    that location.  They're not -- it was there when the
14    dam was completed, basically.
15  Q.   And were you able to find any surveys of the
16    elevation of the land beneath the dam before the dam
17    was built?
18  A.   There are a few very localized surveys in
19    that area that we found documentation of.
20    Unfortunately, the resolution of those surveys was not
21    really adequate to shed a whole lot of light on the
22    question that we're wrestling with here.
23  Q.   So is this 1914 sediment survey as close
24    information as you can get?
25  A.   It's the best information I could get about
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 1    what was there before.  Okay.
 2  Q.   And I think we said this, and it's on the
 3    page.  This survey was done by the United States
 4    Reclamation Service?
 5  A.   The U.S. Reclamation Service.
 6  Q.   Was that the predecessor to the Bureau of
 7    Reclamation today?
 8  A.   That's my understanding, yes.
 9        So if I could just add a little bit of
10    detail.  I mentioned there were three areas that they
11    noted sedimentation in both the 1914 and 1916 survey.
12    We talked about the one by the dam.  They also said
13    there was a fair amount of sedimentation at the head of
14    the Tonto Creek arm and the Salt River arm, in both
15    areas.
16        The 1914 survey report concluded that the
17    total amount of sediment was about 14,000 acre-feet,
18    which is a really small, obviously, percentage of the
19    total storage in the reservoir.
20        The 1916 survey adjusted that to about
21    27,000, based on their adjustment of the triangulation
22    system and so on that had been done for the 1914
23    survey.
24        And then between 1914 and 1916, there was
25    another 20,000 deposited within the confines of the
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 1    1914 survey, and because they were at a higher level at
 2    that time, they extended it farther up both branches.
 3        The bottom line is, as of 1916, there was
 4    about 62,000 -- they concluded there was about 62,000
 5    acre-feet of sediment in the reservoir.
 6  Q.   Did you obtain and provide to the Commission
 7    some supporting information about the sediment surveys?
 8  A.   I did.  I believe we submitted the three --
 9    excerpts from the three reports that discuss the
10    information that I talked about as exhibits.
11  Q.   And I believe those are also part of
12    Exhibit C039, the last revision.  Yes.
13        Anything else on Slide 53?
14  A.   No.
15  Q.   Slide 54?
16  A.   So 54 is just a recent Google Earth photo of
17    the reservoir so that you can -- if we flip back and
18    forth between, you can get a sense of what that -- what
19    the reservoir looks like today full of water.
20  Q.   Okay.
21  A.   So let's look --
22  Q.   This is 55?
23  A.   Move to Slide 55 and look at some details.
24        I've zoomed in on portions of the mapping in
25    key areas so that we can see what they actually drew on
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 1    those maps.
 2        The triangle points that are numbered around
 3    the edge are the monuments that represent their
 4    transects.  So this -- the one right above the dam they
 5    would have gone across a line between the two points on
 6    opposite sides of the canyon and so on as we move
 7    upstream.
 8        Again, they concluded that there was 6 to 8
 9    feet of sediment deposited in this area.  Actually, let
10    me correct that.  The 6 to 8 feet was the 1914 period.
11    And then the total amount by the time they got to 1916
12    was closer to, I think they said, 22 to 28 feet, so a
13    fair amount of sediment in there.  And so the contours
14    here would certainly not be representative of what was
15    there.
16  Q.   And that's the area right up next to the dam;
17    is that correct?
18  A.   Yeah, that really narrow part of the canyon
19    above the dam.
20  Q.   Is that where you would expect the highest
21    layer of sediment to be laid down?
22  A.   Well, yes and no.  The way they characterize
23    it, it was mostly silt.  So you would expect to see a
24    lot of silt.  That is a place where silt would fall
25    out.  Typically, you would expect the bulk of the
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 1    sedimentation to occur at the head of the two arms of
 2    the reservoir, because that's where most of the
 3    sediment is coming in; but it's not unusual to see silt
 4    all the way down against the front of the dam.
 5  Q.   Was the channel of the river depicted on this
 6    map?
 7  A.   There are pencil lines that had been added to
 8    the map that appear to represent what they believe the
 9    channel alignment to be at the time of the reservoir,
10    and so -- at the time of the survey.  I'm sorry.  And
11    those are depicted by the sort of gray lines here.
12        And one interesting thing that we see in this
13    image is the sort of multichannel pattern that you see
14    at the confluence of Tonto Creek coming in from the
15    left, and then the Salt River comes in from the right.
16    And so there are obviously a lot of, historically even
17    before the reservoir, a lot of sedimentation in that
18    area, sort of an alluvial fan at the mouth of Tonto
19    Creek.  And that's what contributes to that braiding
20    effect.
21        And we'll see some photographs of that later
22    on this morning, of what that looked like prior to the
23    dam.
24  Q.   Slide 56?
25  A.   So Slide 56 is again moving up into the
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 1    reservoir.  The lower left corner is actually the upper
 2    right corner of the previous image that we looked at.
 3    And, you know, you see a fairly narrow piece of canyon
 4    right up in this area, and then it widens out into the
 5    broad sort of valley bottom that existed before the
 6    dam.
 7        And the interesting thing that you see here,
 8    there was very little additional sedimentation in this
 9    portion of the reservoir, according to the report.  It
10    was either all at the head of the reservoir or stacked
11    in right down at the dam.  So the contours in this area
12    are probably very similar to what they were prior to
13    filling of the reservoir.
14        And the interesting thing you see here is,
15    you know, you have one area of a split channel, so
16    you've got one set of braids there; and then if you
17    look at the contour lines, you see, in this case,
18    fingers that point in the upstream direction, and those
19    are an indication of additional channels that
20    preexisted the reservoir.
21  Q.   There are actually three areas of split
22    channels in this map, aren't there?
23  A.   Well, we have the one that we previously
24    looked at down at the mouth of Tonto Creek.  This is
25    Tonto Creek coming in in that area.
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 1  Q.   Isn't there another one up in the upper
 2    right?
 3  A.   I'm seeing the downstream end of another
 4    split at this location as well.
 5  Q.   And this is on the Salt arm above the
 6    confluence; is that right?
 7  A.   That's the Salt arm above the confluence.
 8  Q.   Slide 57 then?
 9  A.   So this moves again upstream.  So that third
10    split that Mr. McGinnis referred to is this guy right
11    here.  You could just see the very end of that in the
12    previous slide, and we're moving on upstream.
13        There's, again, a constriction.  This is
14    called Windy Hill at this location, according to the
15    map.  And then you go up and there's a fairly broad
16    floodplain here, and you see multiple fingers and
17    several flow splits, the way they've sketched it in, as
18    we move farther up in the reservoir.  And, again, this
19    is down in the middle of the reservoir, so you wouldn't
20    expect to see much sedimentation as a result of the
21    presence of the reservoir in this location.  That's
22    probably fairly close to what it looked like prior to
23    the dam.
24  Q.   Slide 58?
25  A.   And then we continue to move upstream towards
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 1    the head of the reservoir; multiple fingers in this
 2    area, a flow split.  So, again, very consistent with
 3    the patterns that we saw before.  We're getting into an
 4    area where some of what you see here could actually be
 5    influenced by the sedimentation in the head of the
 6    reservoir.
 7  Q.   Slide 59, is that another portion of the 1915
 8    map?
 9  A.   This is actually up at the head of the
10    reservoir.
11        There's some uncertainty about all of this,
12    about the quantities of sediment, I should point out;
13    and that is because the original prereservoir survey
14    was a fairly coarse resolution.  It was only about
15    10-foot contour interval.  And so they discuss this in
16    the reports; that, you know, comparison to the old ones
17    in those areas at the head of the two arms of the
18    reservoir, to get a really rigorous estimate of the
19    sedimentation is a little bit dicey because of the
20    coarse resolution.
21  Q.   Is that because the 1914 and 1916 surveys
22    were done at a smaller elevation contour?
23  A.   Much higher resolution, yes.  The mapping
24    here is probably fairly accurate.
25  Q.   Okay.  Slide 60?
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 1  A.   Okay.  So just to give you a sense of the
 2    gradient through the reservoir, I've taken the modern
 3    profile.  This is just a piece of what we looked at
 4    yesterday on one of the initial slides.  So we have
 5    Roosevelt Dam and the reservoir elevation here, and you
 6    see where the upper part of the reservoir is in this
 7    location.  So this is water surface and then channel
 8    bed from the USGS 10-meter resolution mapping, and I've
 9    plotted the gradient of the bed profile indicated by
10    the mapping that we just looked at on the map, just for
11    reference.
12        And I just noticed that I have a typo on
13    here.  The legend that says 16 feet per mile is
14    correct.  The slope labeling, unfortunately, on the
15    plot is not correct.  That actually applies to a
16    similar one we'll look at down under Stewart Mountain
17    Dam.  So this should be 16 feet per mile in the middle
18    of the plot.
19  Q.   That's next to the blue line?
20  A.   Next to the blue line, yes.
21  Q.   Okay.
22  A.   Yes.
23    
24        EXAMINATION BY COMMISSIONER ALLEN
25        COMMISSIONER ALLEN: The area that's
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 1    above the lake, maximum lake level that does conform to
 2    the slope that existed prior to the reservoir being
 3    constructed is all what?
 4        THE WITNESS: This is probably the
 5    sedimentation, the delta at the head of the reservoir,
 6    yes.
 7        COMMISSIONER ALLEN: Okay.  The
 8    interesting thing about that is that it's above the
 9    static water level or the maximum water level of the
10    reservoir.
11        THE WITNESS: Yes.
12        COMMISSIONER ALLEN: So that means that
13    the sedimentation actually occurred upchannel from
14    where the reservoir -- where one would think the
15    reservoir would actually be.
16        THE WITNESS: Yes.  There are several
17    processes involved there.  One, of course, is this is
18    just sort of a normal water level, and the reservoir
19    level can be higher than that.
20        COMMISSIONER ALLEN: Okay.
21        THE WITNESS: And then what tends to
22    happen is, you have coarse-grained sediment moving
23    down.  It stacks in right in this area and then it kind
24    of builds in the upstream direction, so you get a fan.
25    It doesn't have to be in the backwater to create
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 1    deposition.
 2        COMMISSIONER ALLEN: Yeah.
 3        THE WITNESS: So it's not unusual.
 4    
 5        DIRECT EXAMINATION (CONTINUED)
 6        BY MR. MCGINNIS: 
 7  Q.   Okay.
 8  A.   So it was just for context in the overall
 9    slope.
10  Q.   Slide 61?
11  A.   So this is one of the maps that I referred to
12    earlier that is actually a prereservoir map that shows
13    the narrow arm that we talked about earlier.  Roosevelt
14    Dam is at this location.
15        And this, I believe, was done prior to or
16    during construction of the dam.  Unfortunately, they
17    show the Salt River, just the water surface there, so
18    there are really not much detail you can gain about
19    what the river looked like, other than it was just
20    single-thread in that narrow neck.  And then this cross
21    section is really focused on the valley profile.  And
22    so you can kind of see the river down in the bottom.
23        About the best you can get off of a map like
24    this is what was the typical width of the river.  We
25    don't really know what the discharge would have been
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 1    for mapping of the water surface that they seem to be
 2    showing with the river boundary.
 3  Q.   Is there an inset on that map that relates to
 4    the condition of the river at the confluence of Salt
 5    River and Tonto Creek?
 6  A.   And there is, and so that's the relevant --
 7    one of the relevant points about this slide.  They
 8    show -- consistent with the braided pattern that we
 9    looked at in the earlier image, there's a set of arrows
10    at the top of the figure, and the labeling by those
11    arrows say "River bottoms of shifting sand changing
12    channels."  And it's very characteristic of a
13    braided-type river segment.
14  Q.   And this map was done?
15  A.   In 1908.
16  Q.   By?
17  A.   By the U.S. Reclamation Service.
18  Q.   And 1908, was that a time when personnel from
19    the Reclamation Service were up at Roosevelt doing work
20    on the dam?
21  A.   Yes, it was under construction at that time.
22  Q.   So would they have been familiar, you think,
23    with the condition of the river while they're up there?
24  A.   Sure.
25  Q.   Slide 62?
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 1        I guess is that the end of the testimony
 2    focusing specifically on --
 3  A.   Aside from the photographs that we'll look at
 4    later on this morning, that's the extent of the
 5    information that I was able to find about what was
 6    under the reservoir prior to the reservoir existing.
 7  Q.   So are we now moving on to Segment 4?
 8  A.   So let's move down to Segment 4.  This
 9    goes --
10  Q.   Before we get there, Segment 4, can you tell
11    us what that stretch is?
12  A.   Yes.  Excuse me.
13        Segment 4 goes from Roosevelt Dam to Stewart
14    Mountain Dam.  So it's the reach that is basically
15    inundated by the series of reservoirs below Roosevelt.
16  Q.   So you're on Slide 63 now?
17  A.   I'm on Slide 63.
18        I'll show just a few photographs of what that
19    looks like today.  These are photographs that I took
20    from a helicopter in November of 2013.  This one is a
21    view looking downstream.  Roosevelt Dam is just behind
22    us a couple miles, and this is just the reservoir, the
23    inundated area.  And one thing you can see, it's a
24    fairly narrow canyon and it's bedrock-controlled on the
25    side.  So if you can imagine, if you extend those
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 1    slopes down to the bottom of the valley under that
 2    water, it's quite narrow.
 3  Q.   Is that necessarily what the river in that
 4    area would have looked like before the dams were built,
 5    or is it affected by the downstream dams?
 6  A.   The water that you see in the photograph now?
 7  Q.   Yes.
 8  A.   Yes.  No, it wouldn't have looked anything
 9    like that.
10  Q.   And why is that?
11  A.   Well, because the gradient or the effective
12    gradient of the river now is essentially flat, so it's
13    a pool; whereas there was a substantial slope, and so
14    you would have seen a canyon-bound river with riffles
15    and rapids and pools and things, vaguely similar to
16    what Segment 2 looks like, although probably it wasn't
17    as steep as Segment 2 and not quite as rough, but still
18    similar.
19  Q.   So is there more water at that particular
20    location now because the water's backed up by the
21    downstream dams?
22  A.   Yes.
23  Q.   Is that all you had for Slide 63?
24  A.   That's all I had for Slide 63.
25  Q.   Moving to Slide 64?
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 1  A.   So if we move to 64, this is another just
 2    typical photo of the canyon-bound section.  This is
 3    about 4 miles below Horse Mesa.  And I would basically
 4    make the same comments I made previously about this
 5    slide; narrow canyon, bedrock-controlled.  What we see
 6    here is ponded water, nothing like you would have seen
 7    prior to the reservoirs.
 8  Q.   Okay.  Slide 65 then?
 9  A.   And this is a view upstream of Mormon Flat
10    Dam.  You see the pool up above the dam, and then down
11    below, that's also ponded water backed up by Stewart
12    Mountain that's ahead of Saguaro Lake.  But, again,
13    this whole Segment 4, the characteristics are pretty
14    similar all the way through the reach; canyon-bound.
15  Q.   Would you say that the water conditions at
16    least between the head of Roosevelt and Stewart
17    Mountain are all affected by the dams?
18  A.   Yes, clearly.
19  Q.   66?
20  A.   So moving to Slide 66, we had a similar set
21    of mapping that was collected by the Reclamation
22    Service in 1903, actually.  So it was certainly
23    pre-Stewart Mountain Reservoir.  And I went through a
24    similar exercise there; plotted the gradient of the
25    riverbed as indicated on those maps from the contours,
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 1    just to get a sense of how the profile compared with
 2    what we have today.
 3        The upper red line, again, is the same modern
 4    profile that we talked about earlier; and then the blue
 5    line with the crosses on it is from the 1903
 6    Reclamation Service mapping.
 7        It's curious that the profile indicated here
 8    at the base of Mormon Flat Dam in 1903 was some 10 feet
 9    or so below what we currently have as the base of
10    Mormon Flat Dam.  There was no contour in that area on
11    the mapping, so it's not clear if maybe there's a
12    little bit of a hump in the profile there.  There could
13    be error.  We don't know.
14        The sort of heavy marks that you see at the
15    base of Mormon Flat Dam, they come from a different
16    data source than the brown, another more recent set of
17    mapping that I had that showed that as the elevation,
18    which corresponds to the current.
19        So there's some uncertainty about the
20    elevations on here.  Nonetheless, the slope of that
21    area is actually the 10 feet per mile that I
22    inadvertently put on the other plot.  So the gradient
23    here is about 10 feet per mile.
24  Q.   And that 1903 Reclamation Service data, does
25    that come from a time before any of the storage dams
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 1    were there?
 2  A.   Yes, it does.
 3  Q.   Slide 67 then?
 4  A.   So this is actually the mapping that that
 5    previous profile we talked about came from, and I'll do
 6    a similar thing to what I did with the Roosevelt
 7    Reservoir mapping.  This is sort of an overview of what
 8    it shows.  The downstream end of the map is Stewart
 9    Mountain Dam and then Mormon Flat Dam is near the
10    upstream end of the map.
11  Q.   And what year is this map?
12  A.   And so this mapping was done in 1926, so it
13    would have been after completion of Roosevelt, but
14    obviously prior to Stewart Mountain Dam.
15  Q.   Okay.  Slide 68?
16  A.   So Slide 68 and the next few slides zoom in
17    on pieces of that mapping, so that we can see some of
18    the notation and the way they represented the river
19    channel.
20        There are notes, you'll notice, on several of
21    these about, you know, sand and gravel present.  This
22    was apparently a sand and gravel bar in this area.
23    We're starting towards the downstream end, so this is
24    Stewart Mountain Dam now and moving upstream.
25        Right under the dam or just immediately
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 1    downstream from the line of the dam, there's a large
 2    sand and gravel bar that splits the channel into two
 3    parts.  On the upper part of the figure you see a
 4    pretty wide area depicted for the channel.  It's not
 5    clear whether that would be a flow split or could even
 6    be a pool, for that matter.
 7        But there's obviously a fair amount of
 8    alluvium and some splitting of the channel in this
 9    area.
10  Q.   Do you know what the dashed lines are on the
11    map?
12  A.   I believe that is intended to represent the
13    edge of water at the time of the mapping.
14  Q.   And this was after Roosevelt was constructed;
15    is that right?
16  A.   This is after Roosevelt was constructed.
17  Q.   And you talked earlier, Roosevelt was
18    capturing some sediment; is that correct?
19  A.   Yes.
20  Q.   So you had sand bars basically within the
21    channel even after Roosevelt was taking some of the
22    sediment out upstream?
23  A.   That's correct.  The bulk of the sediment
24    that comes in from Tonto Creek in the Upper Salt River
25    would be trapped in Roosevelt Reservoir.  So there's
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 1    undoubtedly some impact of that at this location, most
 2    likely coarsening of the surface there.  There's
 3    probably less sand than there would have been prior to.
 4  Q.   And you talked about this, but can you read
 5    what it says right there where I'm pointing?
 6  A.   The area, this sort of oblong shape, the note
 7    inside that says "Sand and Gravel Island."  And then
 8    there's a "Main Channel" and a "Secondary Channel."
 9  Q.   And those are stated on the map, right?
10  A.   That's on the map, yes.
11  Q.   Slide 69 then?
12  A.   So just moving upstream again.  Some other
13    interesting notes that are similar to what we saw
14    before on the left side of the map.  We see again this
15    sand and gravel island, so we have a flow split at this
16    location, and then there's a sand and gravel bar right
17    going into that bend.
18        So it's similar to the process I talked about
19    yesterday.  There's probably some backwater from partly
20    the constriction and partly just the fact that we have
21    the force of water around a bend, and so we have
22    deposition in that area.  And we often see sand and
23    gravel bars in that position in a river.
24        They characterize the material, along the
25    sides of the river here at least, as good sand and
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 1    gravel.  As we go upstream, that portion does appear to
 2    be a single-thread channel in that portion of the
 3    reach.
 4  Q.   Slide 70?
 5  A.   Moving farther upstream, here is another
 6    fairly sharp bend in the river, and the channel
 7    bifurcates, an island or sand gravel bar right in the
 8    middle of that bifurcation.  So we've got two channels
 9    there, and the bar in the middle is good sand and
10    gravel.
11  Q.   Then Slide 71?
12  A.   And then as we get farther upstream, this is
13    in a very constricted part of the canyon, obviously a
14    single-thread channel, although they do note at least
15    one sand and gravel bar in this segment of the reach in
16    the middle of the channel.  That bar would be exposed
17    at some flow levels and under water at other flow
18    levels.  You can't tell from this mapping what flow
19    would actually inundate the bar.
20  Q.   Okay.  Slide 72?
21  A.   72, very similar, single-thread channel,
22    really narrow; but they do note sand and gravel bars,
23    at least one sand and gravel bar in this portion of the
24    reach.
25  Q.   Slide 73?
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 1  A.   And then 73 is the same.  They note one bar
 2    down at the bottom.  It's a very narrow, single-thread
 3    channel in this area, and the note says we're about
 4    9 miles upstream from Stewart Mountain Dam.
 5  Q.   So does that mean the maps we just looked at
 6    cover an area about 9 miles?
 7  A.   Yes.
 8  Q.   And you saw numerous sand bars on there; is
 9    that right?
10  A.   Sand and gravel bars, yes.
11  Q.   Did you see any notations of rapids in that
12    particular section?
13  A.   I did not.
14  Q.   Slide 74 I think is where we switch
15    PowerPoints; is that correct?
16  A.   That is.
17  Q.   We'll come back to it.
18        And the other PowerPoint you're pulling up is
19    the portion of Exhibit C038 in the record.
20        Can you tell us what this PowerPoint
21    represents?
22  A.   So this is a series of historical aerial
23    photographs that show various portions of the reach
24    that we're discussing.  It focuses mostly on Segments 3
25    and 4, the area around Roosevelt Dam and some of the
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 1    other dams.  We also have some photographs of Granite
 2    Reef Dam downstream that we'll be talking about later
 3    when we switch back to the other PowerPoint.
 4  Q.   I think you said aerial photographs.  Were
 5    these aerial, or were they taken from the ground?
 6  A.   Did I say aerial?  I apologize.  These are
 7    oblique historical ground photographs that were taken
 8    of the reach.
 9        You've probably seen some of these before,
10    but most of them are fairly high-resolution
11    photographs.  And so the images that you've seen in the
12    past of the ones that you have were fairly low
13    resolution or they were zoomed out a long way and you
14    couldn't see much.  And so we were able to take these
15    higher resolution ones and zoom in, so we can focus in
16    on some details that you, I think, haven't previously
17    seen.  So that's our main intent here.
18  Q.   Several of these photographs have a notation
19    on them that says "Lubkin," L-U-B-K-I-N?
20  A.   Yes.
21  Q.   Do you know what that is?
22  A.   Well, he was a photographer back at roughly
23    the time that Roosevelt Dam was being constructed, and
24    he took a large number of photographs in the area.
25    They're of really good quality.


Page 2336


 1        MR. MCGINNIS: And just for the
 2    Commission, I think Dr. Littlefield is going to talk
 3    some about Mr. Lubkin when he's here, and we would have
 4    had him first, but we switched in order to accommodate
 5    the schedule.  So you'll find out more about
 6    Mr. Lubkin.
 7        BY MR. MCGINNIS: 
 8  Q.   Let's go through these photographs, and I
 9    want to go a little more quickly than we've been with
10    the graphs and slides, just because I think they're
11    more intuitive and take less discussion.
12  A.   Right.  Our intent here is just to give you a
13    sense of what it looked like at that time.
14  Q.   Let me ask you another question about these
15    in general.  A lot of these photographs seem to be
16    taken at Roosevelt or at the Granite Reef Dam site; is
17    that right?
18  A.   Yes.
19  Q.   Would that have been because that's where the
20    Reclamation Service was primarily working in the first
21    decade of the 1900s?
22  A.   I assume that's the case, yes.
23  Q.   Let's go to Slide 3 on this Exhibit C038
24    PowerPoint.
25  A.   Okay.  So this particular picture was taken
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 1    by Mr. Lubkin on January 14th, 1904, prior to Roosevelt
 2    Dam.  It's right at the damsite, according to his note.
 3    I looked up the flows at the at Roosevelt gage.  It's
 4    222 cfs was the mean daily flow on that day.
 5  Q.   Hold it just a second.
 6        MR. MCGINNIS: Before we go on, would it
 7    help if we turn the lights out?
 8        CHAIRMAN NOBLE: Yes, yes.
 9        MR. MCGINNIS: Can you guys see these
10    okay?
11        CHAIRMAN NOBLE: Yes.
12        MR. MCGINNIS: It would help or you can
13    see them okay?
14        CHAIRMAN NOBLE: Well, it depends who
15    you're trying to help.
16        (A brief recess was taken.)
17        BY MR. MCGINNIS: 
18  Q.   So this is Slide 3 on the photograph
19    PowerPoints?
20  A.   Yes, yes.
21  Q.   What were you saying about that?
22  A.   So, again, this is a photograph looking
23    downstream.  I believe it's looking downstream at the
24    damsite.  So we can zoom in on this photograph a little
25    bit and see some interesting things.


Page 2338


 1        We have a gravel bar in the center, and we
 2    can just zoom in and have a look at the fairly
 3    coarse-grained material that you see on that gravel
 4    bar.
 5        Of particular interest would be the sort of
 6    rapid or riffle that you see at the end of that gravel
 7    bar.  If we zoom in on that, you can see that it's --
 8    actually, this one tells me that we're looking upstream
 9    in this photograph, and I misspoke earlier.  But it's
10    very coarse-grained material over much of that area.
11    Again, this is 220 cfs, so it's a fairly --
12  Q.   Let's go back to the main photograph.
13  A.   Yeah.  Sorry.
14  Q.   So do you think this is looking upstream at
15    the damsite or downstream?
16  A.   I believe it is, just based on the character
17    of the zoomed-in photo there.
18  Q.   Do you see in the background, does that look
19    like mountains to you?
20  A.   Yes.
21  Q.   Does it look to be a white building there?
22  A.   I think so.  Yeah, up on the top of the hill
23    there.
24  Q.   So you think this is downstream from the
25    damsite, looking up at the damsite; is that what you
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 1    just said?
 2  A.   We're looking in the upstream direction.
 3  Q.   Okay.  I'm sorry.  I was just confused.
 4  A.   Sorry.
 5  Q.   Keep going.
 6  A.   So we'll zoom in on this whitewater-ish area
 7    that we see at the end.  So the bar is forcing the
 8    water over against the valley side.  There's a bunch of
 9    coarse-grained debris on the side here.  It's obviously
10    very shallow at this time at 220 cfs.
11  Q.   If you had a load of logs that you were
12    trying to float down the river at this location, at
13    this flow, do you think that gravel bar would present a
14    problem?
15  A.   The gravel bar would be a problem and, also,
16    the coarse material on this side.  You might get a few
17    through this area, but I think you might have a whole
18    lot of logs hung up on the rocks.
19  Q.   And what was the median flow for this
20    segment?
21  A.   This is below Tonto Creek, so my assessment
22    of that, it's about 340 cfs.
23  Q.   And I think you said this flow the day of
24    this picture was?
25  A.   220.
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 1  Q.   So it's below the median?
 2  A.   It's below the median, yeah.
 3  Q.   Sorry.  Go ahead.
 4  A.   So this is a photo, again one of the Lubkin
 5    photos taken on the same day.  He's up on the hill
 6    looking upstream at the Tonto/Salt River confluence.
 7    Tonto Creek is just off the left of the photo and then
 8    this is the Salt River coming down the valley, and this
 9    is that sort of multichannel area that we saw in the
10    mapping right above the confluence, and then it necks
11    down into the canyon, and the dam is just off the
12    page/photograph to the right side.
13  Q.   And this is Slide 8?
14  A.   Sorry.  This is Slide 8.
15  Q.   Is that depiction of the area near the
16    confluence of the Salt and Tonto Creek consistent with
17    what you saw on the map we looked at earlier?
18  A.   Yes, it is.
19  Q.   Slide 9 then?
20  A.   So we can zoom in on a few portions of this
21    photograph and see some detail down in the channel.  So
22    here's one box that we can look at.
23  Q.   You're looking at Slide 10 now?
24  A.   Sorry.  Looking at Slide 10.  And this is the
25    area.  Again, Tonto Creek would be right off to the
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 1    left on this side, and then as the Salt River flow is
 2    coming down, you see at least three flow splits, some
 3    riffly-looking areas that are obviously quite shallow.
 4  Q.   The captions on these photographs, were they
 5    on the original photographs, or did you add those?
 6  A.   These have been added to clarify.  Some of
 7    the notes are -- you can see on the photographs; some
 8    are not.  Some of it was written on the back.
 9  Q.   Okay.  Slide 11, I think you're at?
10  A.   Okay.  So we zoom back out again just to show
11    a different area, and we'll zoom in on this shallow
12    riffle in the lower left corner of the photograph; and
13    you can see it's a gravelly, cobbly riffle and very,
14    very shallow flow across that at this time.
15  Q.   Okay.  That was Slide 12?
16  A.   That was Slide 12.
17        Slide 13, if we move upstream a bit towards
18    the mouth of Tonto Creek, we can zoom in on another
19    area and, again, very similar; gravel-cobble riffle,
20    and you see a few rocks poking out here.  It's
21    obviously very, very shallow at this location.
22  Q.   And that's Slide 14?
23  A.   That's Slide 14.  Excuse me.
24        15, we move up around the bend now, and this
25    would be all Salt River water at this particular
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 1    location.  So if we zoom in on Slide 16, again, you can
 2    make out a very shallow gravel-cobbly riffle along the
 3    side of the channel here, and we also have a split flow
 4    at this location around the mid-channel island.
 5        If we move to the other branch now over to
 6    the left side of the valley bottom, our right side, on
 7    Slide 17, we can zoom in on some similar areas.
 8        So Slide 18 is a riffle in the middle of that
 9    split flow reach, and you can see several areas here
10    that are clearly very, very shallow at this discharge.
11  Q.   Slide 19?
12  A.   19, again, moving upstream above those flow
13    splits, and even where the channel is basically
14    single-thread, we see a couple of areas in here that
15    are very, very shallow as well; one down towards the
16    lower end of the photograph and then one towards the
17    upper right portion of the photograph.
18  Q.   Slide 20?
19  A.   That was Slide 20.
20  Q.   This is 21 then?
21  A.   So this is Slide 21.  It's a similar view,
22    just moved a little bit so you can see upstream in the
23    base of the reservoir more.  And we can, again, zoom in
24    on some additional areas from this photograph and have
25    a closer look.
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 1  Q.   So you're now on 23?
 2  A.   So now I've moved to 23.  I believe this is
 3    the same riffle that we looked at previously, these two
 4    in the photo a few minutes ago, and I think we looked
 5    at this riffle as well.  But you see several places in
 6    here where the flow is very shallow.
 7  Q.   Okay.  This is 24?
 8  A.   24 is just an interesting photograph that was
 9    taken the next day by Lubkin of the valley bottom and
10    some of the workers at the construction site.
11  Q.   25?
12  A.   This one focuses again upstream, taken on
13    January 15th, 1904.
14        We can zoom in on some areas here as well.
15        So Slide 27, this is a flow split here and
16    some shallow -- what appears to be a shallow riffly
17    area in the background.
18        28, same primary photograph.
19        Zooming in a little bit upstream, again, you
20    see bare cobble bars and then a bunch of really shallow
21    riffly areas as we work our way upstream in that
22    photograph.
23  Q.   And this is Slide 29, right?
24  A.   Sorry.  Slide 29.
25  Q.   Is this on the Salt arm above the Salt-Tonto
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 1    confluence?
 2  A.   This is above the Salt-Tonto confluence, yes.
 3  Q.   Is the flow on this one still 222, or is it
 4    different here?
 5  A.   It's slightly higher.  I think it was 223 on
 6    this particular day.
 7        Yeah, 221.  Slightly lower, actually; 1 cfs
 8    lower.  It's the same.
 9        Okay.  So that was Slide 29.
10        Slide 30 is now moving back down into the
11    canyon, looking upstream through the damsite.
12  Q.   Just for reference, the white building we
13    talked about earlier, it looks like those buildings are
14    up in there, right?
15  A.   That's correct.  That's right.
16        So we're down in the canyon now.  This is on
17    the 16th, and the discharge on this day was also
18    roughly 220 cfs.
19        We can zoom in on an area here, moving to
20    Slide 32, that's sort of in the center of that main
21    photograph.  And you see some cobble bars.  You see a
22    bunch of shallow area on the right side of the
23    photographs here.  So there is a lot of shallow flow in
24    this portion as well.
25  Q.   These photographs from 1904, are they the
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 1    closest thing you've seen to photographs of the Salt in
 2    detail in its ordinary and natural condition?
 3  A.   It is, or they are.
 4  Q.   220 cfs, roughly, is that -- how does that
 5    rank among the median?
 6  A.   It's below the median, but it's above the
 7    90 percentile flow, so I think it would be in the range
 8    that at least Mr. Fuller characterized as ordinary
 9    condition, if you will.
10  Q.   And is this before the dam was built?
11  A.   This is before the dam was built.
12  Q.   Was it before any significant diversions?
13  A.   Yes, I believe so.
14  Q.   Was it upstream from all the diversions we've
15    been talking about at Arizona Dam and Granite Reef Dam
16    down in the valley?
17  A.   Certainly, yes.  This is as close as we could
18    get to a natural flow in this part of the reach.
19  Q.   That was 32?  I can't quite see the number
20    down in the corner, so that's why I'm struggling.  So
21    go ahead.  I think it's 32?
22  A.   Okay.  So moving to Slide 33, this is the
23    same one.  We'll zoom in on an area upstream right near
24    the neck of where the canyon necks down.  And, again,
25    you see sand and gravel bars projecting out into the
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 1    river from the left side and from the right side,
 2    narrow channel between them, and there appear to be
 3    riffly areas.
 4  Q.   And this is Slide 34?
 5  A.   Sorry.  Slide 34, yes.
 6  Q.   And is this downstream from the dam?
 7  A.   It's probably just slightly upstream from the
 8    present location of the dam or right in the vicinity of
 9    the dam.
10  Q.   This is a blowup of Slide 33, right?
11  A.   Oops.  Sorry.
12        Yes, it is.
13  Q.   And is that downstream from the dam, looking
14    upstream to the damsite?
15  A.   The damsite is in the photograph.
16  Q.   I see.  Okay.
17  A.   And I think that red box probably is slightly
18    upstream from where the current dam sits.
19  Q.   So does the dam sit about where the two large
20    landforms come down to the river, whatever you call
21    those?
22  A.   I think the dam is probably right in this
23    area.
24  Q.   Were you done with Slide 34 then?
25  A.   Yes, 34.
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 1        So this is Slide 35.  This is about a mile
 2    downstream from the damsite, according to the notes, on
 3    January 16th, so around 220 cfs.  You see cobble bars
 4    on both sides of the channel and, obviously, the water
 5    surface.
 6        Slide 36 is a view looking down into the
 7    canyon from near the damsite.  This is the temporary
 8    powerhouse.  That was taken on the same day, and you
 9    can see the river kind of in the background there down
10    into the canyon below the dam.
11  Q.   Okay.  Slide 37.
12        You're on 38 now?
13  A.   38.  We can zoom in on that particular area,
14    and you see some sinuosity to the channel and some bars
15    along the side.  It's difficult to tell here.  This
16    looks pretty shallow to me, but it's hard to tell in
17    this photograph.
18  Q.   Slide 39?
19  A.   39 was taken on May 30th of that year.  The
20    discharge is now down to around 100 cfs, so that's a
21    very low flow in this part of the reach, and we see the
22    exposed gravel-cobble bar on the left side.  We're
23    looking upstream now, so when I talk about right and
24    left, I always do that with a downstream-oriented view.
25    And you see the river coming through and the
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 1    constriction from the canyon.
 2  Q.   Does that look like a road or some kind of
 3    trail on the right of the river there?
 4  A.   Yes, it does.
 5  Q.   Slide 40?
 6  A.   Okay, 40.  This is May 31st, so, again, very
 7    low flows, between 100 and 110 cfs.  Same area to the
 8    left.  This is the powerhouse, and then you see that
 9    split flow area at the mouth of Tonto Creek on the left
10    side of the photograph.
11        So we can zoom in on that a little bit to see
12    the conditions at this really low flow; a lot of
13    exposed bars in the bottom of the channel here.
14  Q.   Slide 42?
15  A.   That was 42 --
16  Q.   Okay.
17  A.   -- the zoom-in portion.
18        Okay, so moving to 43 now.  This is basically
19    just an interesting photo of the cement plant near the
20    damsite.  This was taken on the same day as the
21    previous photos.  Let's see.  And you can see a piece
22    of the river off to the right side.
23        So you can zoom in there, and about the best
24    you can say about this is you can see some of the old
25    high flow braids in this part of the photograph.  Can't
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 1    see any water, actually.
 2        Okay, moving on then.  These slides,
 3    unfortunately, are a little bit out of place, but this
 4    is near Mormon Flat Dam.  This was taken on July 13th,
 5    1904.  Really low discharge at this location, about
 6    50 cubic feet per second.  And, you know, again, you
 7    see the cobble bar on the right side of the river here
 8    and then you see a bar on the inside as well.
 9        You can zoom in on that and basically see
10    that in this sort of pool area, it looks like fairly
11    fine-grained material and some vegetation on the bar at
12    this point.
13  Q.   You're now on Slide 48?
14  A.   Sorry.  This is Slide 48, yes.
15        Moving to Slide 49, the same location.  We
16    can zoom in on another area down in the lower left of
17    the photograph and see the sort of narrow channel here,
18    the bar that projects out into it; interestingly, a
19    couple of horses getting some water.
20  Q.   And this says "Large Cliff Just Below Mormon
21    Flat."
22  A.   Yes.
23  Q.   Right?
24  A.   Yes.
25  Q.   So where would that be now in relation to the
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 1    existing reservoir?  Would that be under Saguaro Lake?
 2  A.   This would be underwater at the moment.  It
 3    would be under Saguaro Lake, I guess.
 4  Q.   Moving on to Slide 51?
 5  A.   51, now we've moved back up into Roosevelt
 6    Reservoir, and this shows the work camp area and the
 7    powerhouse that was being constructed on the left side
 8    of the valley there.  You can see part of the valley
 9    bottom in this photograph.
10  Q.   And this is a different date than the other
11    photographs?
12  A.   This photograph was taken on February 21st,
13    1905.
14  Q.   And what was the flow that day?
15  A.   And this is a very high flow, actually.  It's
16    about 3,600 cubic feet per second.
17  Q.   The flow data that you're talking about on
18    these photos, where did you get that?
19  A.   That comes from the historic near Roosevelt
20    gage.
21  Q.   Is it near -- I'm always confused between
22    near Roosevelt and at Roosevelt.
23  A.   I'm sorry, I misspoke.  The at Roosevelt gage
24    that was basically near the damsite.
25        So the discharges that you see here include
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 1    both the Salt River and Tonto Creek.
 2  Q.   So Slide 51, that's -- where is that located?
 3  A.   This is up in -- looking upstream in the --
 4    what's now Roosevelt Reservoir.  You see the work camp
 5    area.
 6        And the discharge that I'm listing here
 7    includes Tonto Creek, and I don't know what the Tonto
 8    discharge was at this time.
 9        So we can zoom in on an area there and see
10    the split flow channels off just to the right of the
11    work camp area.
12  Q.   Is this --
13  A.   Again, fairly high flows.
14  Q.   -- Slide 53?
15  A.   This is Slide 53.
16  Q.   And is this the same general area we were
17    looking at previously with the split channels?
18  A.   It is.
19  Q.   Just at a much higher flow?
20  A.   It is, yes.
21  Q.   Slide 54?
22  A.   So we can again zoom in on another area just
23    moving slightly downstream.  At this fairly high flow,
24    the water is pretty much all across the valley bottom
25    here, very shallow in a lot of areas.  You see a lot of
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 1    debris.
 2  Q.   You're looking at 55?
 3  A.   Sorry.  I've moved to 55.
 4        But, nonetheless, you get the picture of sort
 5    of the braided multichannel character of the river in
 6    this particular area.
 7  Q.   Okay.  56?
 8  A.   Moving to 56, this is a photo taken on
 9    February 21st, similar day -- same day, 3,600 cubic
10    feet per second, and you see the water filling,
11    basically, the entire valley bottom through this area.
12  Q.   57?
13  A.   57, moving forward to March 21st, 1905, and
14    when is a very large discharge, about 23,400 cubic feet
15    per second, a flood; and you see the entire valley
16    bottom is filled with water, and you see the flow
17    constricting down into the canyon there.
18  Q.   And is this at the confluence of the Tonto?
19  A.   Yes.  The Tonto Creek comes in from the left
20    side of the photo, and Salt River comes in from the
21    right.
22    
23        EXAMINATION BY CHAIRMAN NOBLE
24        CHAIRMAN NOBLE: Before we jump on that
25    one too fast, let's see.  57, is that a different site
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 1    than we've been looking at previously?  It is, isn't
 2    it?
 3        THE WITNESS: No, I believe it's the
 4    same site.  It's just a different vantage point.  I
 5    think he's farther up on the side of the valley looking
 6    down.  This is the powerhouse that we saw in some of
 7    the other photographs.
 8        CHAIRMAN NOBLE: Is that a new bridge?
 9        THE WITNESS: Very well could be, yes.
10    
11        DIRECT EXAMINATION (CONTINUED)
12        BY MR. MCGINNIS: 
13  Q.   This is taken a year later than the other
14    photographs, right?
15  A.   Yeah, this is a year later than the earlier
16    photos, so...
17        Okay.  All right.  Moving into the late fall
18    now on Slide 58.  This photo was taken on
19    November 11th, and it shows the start of the dam
20    foundation, basically, at that time.  The flow here is
21    700 cubic feet per second.  You see the powerhouse in
22    the background here, so we're in the same general area,
23    and this is the dam.
24        Moving to Slide 59, moving forward to
25    February 21st, 1906; fairly high discharge, a little
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 1    less than 1,500 cubic feet per second at this location.
 2    We're farther upstream now looking down in the Salt
 3    River arm.  The dam would be about where my cursor is
 4    pointing, behind what you see as the work camp on this
 5    knob.  Even at 1,500 you see a fairly significant
 6    riffle in this area, I guess I could say, large gravel
 7    bar on both sides of the channel.
 8  Q.   Would you say this photo is looking upstream
 9    or downstream?
10  A.   I believe this is looking downstream.  You
11    can see, I believe this is Tonto Creek.
12  Q.   And the caption says "Looking Down"?
13  A.   Yes, it does say that.
14  Q.   You're on Slide 60 now; is that right?
15  A.   Okay.  So just zooming in on that riffle a
16    little bit so we can see that more clearly.
17        On Slide 61, this is what the riffle looks
18    like.  The notes say "Clay Beds, Looking Down Salt
19    River From Clay Beds," which must be --
20  Q.   And what was the flow at the at Roosevelt
21    gage on this particular day?
22  A.   1,460 cubic feet per second.
23  Q.   This is not a particularly low flow then; is
24    that correct?
25  A.   Yeah.  That's a fairly high flow.
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 1  Q.   The next slide is 60?
 2    
 3        EXAMINATION BY CHAIRMAN NOBLE
 4        CHAIRMAN NOBLE: Let's go back to that
 5    slide.
 6        MR. MCGINNIS: Sure.
 7        CHAIRMAN NOBLE: Lower left-hand corner.
 8        THE WITNESS: Yes.
 9        CHAIRMAN NOBLE: You see that marking
10    there?
11        THE WITNESS: The -- are you referring
12    to --
13        CHAIRMAN NOBLE: What appears to be
14    either the number 18 or 1677 crossed out.
15        Slide 60, or 59.
16        THE WITNESS: Ah, I do see that, yes.
17        CHAIRMAN NOBLE: Can you tell us what
18    that means?
19        THE WITNESS: Unfortunately, I cannot
20    tell you what that means.
21        CHAIRMAN NOBLE: Okay.
22        THE WITNESS: I don't know.
23        So let's see.  Moving forward then to
24    Slide 62, this is a photo taken on February 21st, the
25    same day.
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 1        DIRECT EXAMINATION (CONTINUED)
 2        BY MR. MCGINNIS: 
 3  Q.   So is this still at 1,460 cfs?
 4  A.   1,460, including the flows from Tonto Creek.
 5    So it would be slightly less than that.  This is only
 6    the Upper Salt flows.
 7        But you see a split flow channel here.  You
 8    see two braids, and you see some riffly areas and so
 9    on.
10        So we can zoom in on some of that.  This one
11    actually is looking at -- includes part of Tonto Creek,
12    moving to Slide 64 now.  This is Tonto Creek coming
13    down and this is the Salt River, and you see this
14    really shallow braided channel coming through this
15    particular area as well.
16  Q.   And, again, is this still a flow that's four
17    or five times the median?
18  A.   Yes.
19  Q.   That was 64?
20  A.   Yes.
21        So 65, the same photo, just moving a little
22    bit upstream.
23        If we go to 66, we can zoom in on that and,
24    again, have a good look at the gravel-cobble bars in
25    the braided portion of the reach and the fairly shallow
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 1    flows in both of those branches.
 2        67, Slide 67, was taken about five days
 3    later.  The flow had dropped by a small amount.  At
 4    this point we're now standing at the mouth of the
 5    canyon looking up towards the Tonto Creek confluence on
 6    the left, Salt River coming from the right, and then we
 7    have the braided channels in the middle.  You see a
 8    riffle down here in the bottom of the photograph.
 9        So we can zoom in on a few of those areas.
10    This is 68, showing the box that we're going to look
11    at.
12        And here's what that looks like if you zoom
13    in on it.  So it's a pretty small channel that's not
14    carrying a whole lot of flow, obviously quite shallow,
15    a lot of sand and gravel deposits along that particular
16    portion of the channel.
17  Q.   This is the one I referred to as the air raid
18    photo, because if you look in the lower right, does it
19    look like there's some folks laying down there?
20  A.   It does, indeed.
21        The other interesting thing about this photo
22    is you can see a wagon road crossing where they've been
23    crossing the river, driving their wagons across the
24    river, fording.
25  Q.   Can you point that out for us?
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 1  A.   Yes.  Sorry.  These linear marks here.
 2        COMMISSIONER ALLEN: It looks like the
 3    wagon road comes down the river and then crosses.
 4        THE WITNESS: Yeah.  I think there's
 5    another photo that shows a little bit more clearly
 6    that's coming across.
 7        BY MR. MCGINNIS: 
 8  Q.   Is this right about the Salt-Tonto confluence
 9    as well?
10  A.   It is, yes.  Yes.
11        Okay.  And then if we move down to the lower
12    left corner, we can see the very shallow riffle at this
13    location and the rocks sticking up out of the water.
14  Q.   And there you're on Slide 71?
15  A.   Sorry.  I'm on Slide 71.
16        And the flow is roughly 1,400 cubic feet per
17    second in this photograph.  So that's 71.
18        72 is a little bit different vantage point
19    looking at the work camp.  You see the powerhouse up on
20    the side of the valley.  The dam would be down where
21    the constriction is and, again, the braided portion of
22    the channel.  This photo was taken on March 6th.  The
23    flow had gone up to -- combined flow, Tonto and the
24    Salt, is 1,570 cfs at this time.
25        So you see multiple channels, a riffle in
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 1    this area that we can zoom in on.  So the box is shown
 2    on Slide 73; and then the zoomed image is Slide 74, and
 3    you see the cobble-gravel riffle at that particular
 4    location.
 5  Q.   And is that slide also, that photo, about
 6    five times the median flow?
 7  A.   It is.  1,530 was the mean daily flow that
 8    day.
 9        And zoom in on another area shown in
10    Slide 75.
11        The zoomed image is Slide 76, and, again, it
12    shows a braided channel, you know, two different
13    branches, very shallow flow at this fairly high
14    discharge with sand-gravel-cobble bars in the middle as
15    well.
16        CHAIRMAN NOBLE: Dr. Bob, I apologize.
17        THE WITNESS: Sure.
18        CHAIRMAN NOBLE: I got caught up in just
19    looking at these enthralling photographs.  It's time
20    for a break.  Would that be okay?
21        THE WITNESS: That works very well for
22    me, thank you.
23        CHAIRMAN NOBLE: Mark, is that okay?
24        MR. MCGINNIS: Yes, sir.
25        CHAIRMAN NOBLE: Let's take 15 minutes,
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 1    since we went over really badly.  The court reporter
 2    will have to recover, recuperate.  15 minutes, let's
 3    see.  10:20.
 4        (A recess was taken from 10:07 a.m. to
 5        10:23 a.m.)
 6        CHAIRMAN NOBLE: Mr. McGinnis, please
 7    proceed.
 8        MR. MCGINNIS: Yes.
 9        BY MR. MCGINNIS: 
10  Q.   Dr. Mussetter, I think we finished on
11    Slide 76 before the break; is that right?
12  A.   Yes.
13  Q.   Okay.  Let's go on to Slide 77.
14  A.   Okay.  So Slide 77 was taken on March 8th,
15    1906.  According to the records, the discharge here is
16    about 1,480 cubic feet per second.  This photo is
17    looking downstream from near the damsite.
18        And we can zoom in on one particular area at
19    least down in the lower right of the photograph and see
20    fairly shallow flows, kind of a riffly area.  The bed
21    in this area is obviously gravel-cobble, with a fair
22    amount of sand in there as well.
23  Q.   And you're on Slide 80?
24  A.   Sorry.  That is Slide 79, actually.
25        Looking at another area in more detail on the
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 1    left side, the box on Slide 80, moving to 81, it
 2    appears to be some type of a scour hole.  No, that's
 3    not true either.  That's sandy material that's
 4    deposited on the back side of the gravel bar, and then
 5    you see the water coming down along the side.
 6        Slide 83 is just an interesting photo of the
 7    stockpiling of the sand and gravel and cobbles, and you
 8    can see the river back sort of in the background here.
 9    83 is a view looking upstream through the damsite.  You
10    can see the two tramways that are carrying materials
11    across the river, the same day, 1,480 -- what did I
12    say? -- 1,480 cubic feet per second, according to the
13    gage.
14        Moving forward to March 12th, again looking
15    upstream through the damsite.  Discharge is -- the mean
16    daily discharge on that particular day was about 6,700
17    cfs, and it's on the rising limb.  It actually
18    peaked -- or the mean daily flow on the next day was
19    listed as 35,700.
20  Q.   The caption on Slide 84 says "Looking
21    Downstream."  But do you think it looks, from the
22    topography, more like it's looking upstream?
23  A.   That is a typo.  That's definitely looking
24    upstream.  You can see the work camp up in the
25    background here.
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 1        So moving to Slide 85, the same -- you know,
 2    this one does correctly say "Looking Upstream," on the
 3    same day, just sort of another view of that same area.
 4        Slide 86 shows a waterfall.  Must have been
 5    raining, or maybe there was an issue with the diversion
 6    ditch.  I think the diversion ditch is the area up
 7    above here, and so we've got some water spilling over
 8    the side, coming down into the channel.
 9  Q.   The caption actually refers to it as an
10    overflow weir, right?
11  A.   Yeah.  Yeah, that's correct.
12  Q.   That's 1906?
13  A.   April 21st, 1906.
14  Q.   Slide 87?
15  A.   87 is an image of a temporary brush dam near
16    the intake to the power canal, and we assume that this
17    is the diversion into the diversion tunnel on the power
18    canal while they were constructing.  And this was taken
19    on May 1st, 1906.  The discharge in the river at this
20    time was listed mean daily flow of 2,650.
21  Q.   And would this be upstream on the Salt arm?
22  A.   This is upstream on the Salt arm.
23  Q.   And your mean daily flow, would that include
24    the Salt and the Tonto?
25  A.   The 2,650 includes the Tonto, yes.
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 1  Q.   88?
 2  A.   88 is just another view of the same area, so
 3    you can see the dam and the constricted flow coming
 4    between the end of the brush dam and the wing wall.
 5    May 1st, same day.
 6        Moving ahead to July 8th, basically a view
 7    looking downstream through the construction site.  The
 8    listed flow on this day had dropped down to 475 cubic
 9    feet per second.  How much the diversions and things
10    are affecting the flow in this image is not clear, but
11    you definitely see the gravel bars, some riffles and
12    things as you look downstream through the photo.
13  Q.   So at the time of this Slide 89 photo, this
14    was July 1906; is that what it says?
15  A.   That's correct.
16  Q.   And we just saw the upstream diversion for
17    the power canal --
18  A.   Yes.
19  Q.   -- was there in May 1906?
20  A.   That's correct.
21  Q.   So the flows on Slide 89 would have, by then,
22    been affected by the upstream diversion from the power
23    canal?
24  A.   Yes, they would.
25  Q.   Okay.
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 1  A.   We can zoom in on the gravel bar just below
 2    the dam foundation there.  So looking at Slide 91, you
 3    see the large gravel bar and some riffly area and
 4    shallow areas moving downstream in the photograph as
 5    well.
 6  Q.   Slide 92?
 7  A.   92 is just an interesting image of the
 8    construction site that was taken on July 26th.
 9  Q.   93?
10  A.   93, similar picture taken on August 22nd,
11    1906, looking between the two coffer dams at the site.
12  Q.   Slide 94?
13  A.   94, this is a photograph, appears to be
14    looking upstream.  I'm not a hundred percent sure which
15    direction this was.  Yeah, it's looking upstream.  And
16    you see the coffer dams.  Obviously it was damaged
17    during some flooding that occurred, based on the note,
18    August 22nd, 1906.
19  Q.   So by the time you get to 1906, was
20    construction of the dam pretty well underway?
21  A.   It obviously was, as you can see in these
22    photographs.
23  Q.   And by then, was there a diversion for the
24    power canal?
25  A.   There was, yes.
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 1  Q.   And were there coffer dams to hold back the
 2    water to allow them to do construction right at the
 3    damsite?
 4  A.   That's correct, yes.
 5  Q.   So at that point, was the river less in its
 6    natural condition than it had been in those prior
 7    pictures we saw?
 8  A.   That's correct, yeah.
 9        Again moving ahead to Slide 95.  This is just
10    a photo of them repairing the damage that you saw in
11    the previous photo -- sorry -- of the coffer dam taken
12    on August 22nd, 1906.
13        And another photo of the repairs the same
14    day.
15        Slide 97 appears to be completion of the
16    diversion weir that we looked at several slides back.
17    This was taken on August 17th, 1906.
18  Q.   So is this at the diversion for the power
19    canal upstream?
20  A.   This is the power canal, yes.  The diversion
21    weir, brush weir, that we saw in the earlier photos is
22    where my cursor is about in the middle of the photo,
23    and then you can see the wing walls for the power
24    plant.
25  Q.   Slide 98, is that one we've seen before in
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 1    this proceeding?
 2  A.   I believe we have, yes.  This is Mr. Lubkin's
 3    dog, and you see the very braided channel at the
 4    confluence.  This is looking up the Salt River arm.
 5    Tonto Creek comes in from the left.  The dam is off the
 6    page below us.  And you see the very braided channel in
 7    this particular area.  We can zoom in on a portion of
 8    this to see what it looked like in more detail.
 9        So moving to Slide 100, you see the -- some
10    sort of abandoned wet channels in the middle of that
11    braid pattern, and then you see one thread of the
12    channel back in the background.
13  Q.   For this photo, since it's not dated, can you
14    tell what the -- do you know what the flow was?
15  A.   I don't know what the flow was here.  There's
16    no dates on these photos.
17  Q.   Slide 102?
18  A.   So 102, we can zoom in on an area to the
19    right side.  This is one of the main branches that you
20    see in most of the depictions of the channel alignment
21    there, and you see it's very shallow or even dry in a
22    lot of places in this photograph.
23        And then we can move down on that branch and
24    zoom in on Slide 104 and see basically the same thing.
25    There is one small channel coming along the side just
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 1    in the foreground here.
 2  Q.   And you don't know whether this was before or
 3    after the intake diversion dam was done for the power
 4    canal?
 5  A.   I do not know.
 6        Slide 105 is another undated photo that shows
 7    the work camp.  This is apparently a fairly early
 8    photo.  I don't see evidence of the powerhouse here.
 9    And we also don't know the date, so we don't know the
10    flow.
11        But there are images of the river that we can
12    zoom in on.  One is in the sort of lower left part of
13    the photograph.  So Slide 107 shows that.  You see a
14    very rocky, shallow riffle about in the center of that
15    photograph and then some other riffly areas moving
16    downstream in that particular branch.
17        Zoom in on it.  I think that's the same area,
18    isn't it?
19  Q.   We're up to 109 now?
20  A.   We're up to 109.  I think we've duplicated
21    here.
22        Slide 110 then moves downstream towards the
23    location of the dam and the constriction.
24        And we can zoom in on 111 and see what that
25    looks like.  So there's a large gravel-cobble bar,
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 1    shallow riffly area in the foreground.
 2  Q.   Is 112 another undated photograph?
 3  A.   112 is also an undated photograph, appears to
 4    be during a time of flooding.  The valley bottom seems
 5    to be pretty much full of water at this point.  You see
 6    Tonto Creek coming in from the left, the main Salt
 7    coming in from the right, and then just a big flooded
 8    valley bottom, basically, above the -- or in the
 9    vicinity of the confluence.
10        We can look, zoom in on a portion of it in
11    Slide 113, and this is actually the mouth of Tonto
12    Creek in this image, but it shows sort of the braided
13    pattern at the head of it.
14  Q.   That's 114?
15  A.   This is Slide 114.
16        Moving over to the Salt arm, we can do a
17    similar thing on 116; zoom in and see the significant
18    braiding that's occurring in the valley bottom at this
19    really high flow.  You see some gravel bars poking up
20    out of the channel and multiple channels going many
21    different directions.
22        116.  Moving to 117 then, another undated
23    Lubkin photo looking downstream through what appears to
24    me to be the start of the construction of the dam
25    foundation.  You can see some posts or something across
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 1    the water there in the middle of the photograph.
 2        We can zoom in on that a little bit.  So
 3    moving to Slide 119, looks like they're stretching some
 4    kind of a cableway or a line across the river between
 5    these pillars at this point.  In the background you see
 6    some sort of broken water that's probably the top of a
 7    gravel bar, and the main flow goes around the left side
 8    of that.  That was Slide 119.
 9  Q.   120?
10  A.   120 is another undated photo that shows the
11    same sort of multichannel pattern at the confluence of
12    Tonto and Salt River right above the dam.
13        So we can zoom in on that a little bit on
14    Slide 122, and it shows the same, you know, several
15    riffly, very shallow areas, at least three channels
16    here.  This one carries flow from both Tonto -- the one
17    on the top, from both Tonto Creek and the Salt River.
18    This is the mouth of Tonto Creek right here.
19  Q.   Slide 123?
20  A.   123 is the flooded valley bottom, undated;
21    but it basically shows the whole area under water, very
22    wide channel.
23  Q.   Again, is this at the confluence of the Salt
24    and Tonto?
25  A.   This is the Salt.  Again, Tonto Creek is on
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 1    the left side.  The Salt branch is on the right side.
 2        So we can zoom in a little bit on that and,
 3    again, see the braiding pattern on the main Salt branch
 4    at this location.
 5  Q.   You're on Slide 125?
 6  A.   Sorry.  I've moved to 125, yes.
 7        126 shows someone who's drawn an outline of
 8    the approximate location of the dam here, looking down
 9    into the canyon.  And you see the gravel bar in the
10    foreground here.
11        We can zoom in on that, moving to Slide 128,
12    and you can see just the downstream edge.  Here's the
13    edge of the gravel bar.  There's a gravel bar on this
14    side, and the main flow comes through here in between
15    the two bars.
16  Q.   Okay.  129?
17  A.   129 is another undated photo that is likely
18    some distance downstream.
19        130, the same thing.  You see some broken
20    water in the background that could be a riffle or the
21    head of a small rapid.
22  Q.   Slide 131?
23  A.   131, again, the exact location of these we
24    don't know, but they're somewhere down in the canyon.
25  Q.   And when you talk down in the canyon, you're
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 1    talking about what we refer to as the Salt River
 2    Canyon, or are you talking about the canyon below
 3    Roosevelt?
 4  A.   I'm talking about the canyon below Roosevelt
 5    in Segment 4.
 6        So we see some broken water in the middle of
 7    the photo here, and we can zoom in on that, moving
 8    forward to Slide 133.  So there's obviously a shallow
 9    area in this area, broken water down into that zone.
10    So that would appear to be a shallow segment with some
11    influence of rocks in the bottom of the channel.
12  Q.   Slide 134?
13  A.   134 is another image looking downstream in
14    the canyon.  Not too much of note here.
15        135, similar photo.  This could be the start
16    of Mormon Flat Dam.  I'm not a hundred percent sure of
17    that.  But, in any event, you see some construction
18    equipment in the bottom of the valley here.
19        We can zoom in and see that a little bit
20    better in Slide 137.  It looks like maybe they're doing
21    some drilling here.  And the one thing you do see is a
22    couple of really shallow riffles adjacent to where he's
23    working.  We don't know the date of this photo, so we
24    obviously don't know what the discharge is here.
25  Q.   Okay.  Slide 138?
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 1  A.   138 is another undated preconstruction photo,
 2    according to the label, clearly at a time of fairly
 3    high flow.  It looks like the valley bottom is pretty
 4    well inundated.
 5        139 moves up into the valley bottom again,
 6    early on in the process, before the construction of the
 7    dam.  And, again, you see the multichannel, just sort
 8    of the braided area at the confluence of Tonto Creek
 9    that comes in from the left and the Salt River from the
10    right in the photograph.
11  Q.   Is 141 a zoom of that same?
12  A.   141 zooms in on that braided area.  So we see
13    at least three channels in the Salt River flows here on
14    the left side of the photo.  The braiding up above
15    there is actually Tonto Creek.
16  Q.   Okay.  Slide 142?
17  A.   142 is just another photo of the damsite, and
18    this is clearly a higher flow.  We see some broken
19    water here, so there's some rock debris in the channel
20    bed there as well.
21  Q.   Slide 143?
22  A.   143 is another photo down at river level
23    showing the downstream end of a gravel bar and the
24    flows coming towards us from up in the -- near the
25    confluence.
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 1  Q.   Okay.  Slide 144?
 2  A.   And 144, again, is up above the dam looking
 3    up into the valley bottom and the braided area at the
 4    confluence with Tonto Creek.
 5        And we can zoom in on one of those areas as
 6    well.  On 146, again, you see the main channel coming
 7    down, very wide and shallow, a chute channel cutting
 8    across, riffle.  The main flow comes off the left side
 9    of the photograph and then back into the channel just
10    below that.
11  Q.   Okay.  On the next slide, are we moving away
12    from Roosevelt a little bit there?
13  A.   Yes.  Again, those slides were, for the most
14    part, the Roosevelt Dam area.
15        There's some other interesting photos that we
16    found along other locations, so --
17  Q.   Are these also Lubkin photos, most of them?
18  A.   Most of these are Lubkin photos, yes.
19  Q.   Okay.  Slide 148?
20  A.   So this photo was taken on April 25th, 1904.
21    Let's see.  The discharge at the at Roosevelt gage was
22    130 cfs, so very low flows at this time.  And this is
23    labeled as the "Salt Beds and Springs."
24        And we can zoom in a little bit on that.
25    Moving to Slide 150, the interesting area here on the
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 1    lower left of that photograph, you see a very
 2    cobbled-boulder sort of rapid here, with very shallow
 3    flow going through the rocks in the lower left corner
 4    of the photograph.
 5  Q.   Okay.  Slide 151?
 6  A.   150 [sic], just another perspective of that
 7    in the same location, looking downstream towards the
 8    Salt Beds, and you see that rocky, rapidy area along
 9    the bottom of the photograph.
10  Q.   And is that one, again, also relatively low
11    flows?
12  A.   Very low flows, 130 cubic feet per second.
13        Unclear exactly where this picture is, but
14    the Chief is out hunting, I guess, and you see a
15    shallow river with a lot of rocks in the bottom of it.
16        I can zoom in on 154 a little bit at some of
17    those rocky areas, just to illustrate the shallowness.
18  Q.   Does this next section deal with the area
19    around Granite Reef Dam?
20  A.   In this photograph, these set of photographs,
21    is the area around Granite Reef Dam.
22  Q.   Prior to the construction of Granite Reef
23    Dam, was there an earlier dam there known as Arizona
24    Dam in that same general location?
25  A.   That's my understanding yes.  My
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 1    understanding is that dam was constructed in the early
 2    1880s, actually.
 3  Q.   And we've moved down the river now quite a
 4    ways from Roosevelt; is that right?
 5  A.   We're down below Stewart Mountain Dam now,
 6    out in the head of the valley, basically.
 7  Q.   With respect to Mr. Fuller's segments, is
 8    this Segment 6?
 9  A.   This would be Segment 6, yes, below the Verde
10    confluence.
11        MR. MCGINNIS: Commissioner Allen, do
12    you have a question?
13        COMMISSIONER ALLEN: Yes.
14        DIRECTOR MEHNERT: Commissioner Allen,
15    would you move closer to a microphone, please, either
16    one, his or there.
17    
18        EXAMINATION BY COMMISSIONER ALLEN
19        COMMISSIONER ALLEN: My question is, how
20    was the Arizona Dam constructed?
21        THE WITNESS: I don't actually know the
22    answer to that.  I don't believe I've ever seen a
23    photograph of it.  I don't know the history of it.  I
24    know when it was there, and my understanding is that it
25    was roughly similar, in terms of its backwater effect,
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 1    to the Granite Reef; but beyond that, I don't really
 2    know much about it.
 3    
 4        DIRECT EXAMINATION (CONTINUED)
 5        BY MR. MCGINNIS: 
 6  Q.   Okay.  We're on Slide 156?
 7  A.   Okay.  So 156 is a photo that's in the
 8    vicinity of Arizona Dam/Granite Reef Dam.  I believe
 9    Granite Reef was constructed in 1903.  No, that's not
10    true.  It was started in '06 and completed in 1908.
11    Sorry.
12  Q.   This photograph --
13  A.   This photograph was taken in 1906, so it
14    would have been probably at the start of construction
15    of the dam.
16  Q.   Which slide are you on?  I'm sorry.
17  A.   I'm sorry.  I'm on Slide 156.
18  Q.   Okay.
19  A.   Okay?
20  Q.   Okay.
21  A.   So not much of note here.  We can zoom in on
22    the bar that you see on the left side of the
23    photograph, moving to 158, and, you know, there's a lot
24    of sediment deposits, obviously, in this area.  It
25    looks like finer-grain material than we've seen in the
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 1    other photos.  To what extent the old Arizona Dam was
 2    affecting this backwater from that, it's not clear, but
 3    there undoubtedly is some affect there.
 4  Q.   Okay.
 5  A.   159 is another image of that same area.  We
 6    can zoom in on a piece of that so we can see what the
 7    river looks like better.
 8        Moving on to 162, you see the deposits, the
 9    gravel-sand on the sides, and then the water coming
10    down through on the lower portion of the photograph.
11  Q.   You're on 161 there?
12  A.   This is 161, yes.
13        And then we can zoom in a little bit on the
14    right side of that same photograph, moving to
15    Slide 163, and you see sand-gravel deposits, the flow
16    kind of braiding between among those deposits at that
17    location.
18  Q.   And by 1906 there had been a dam in that same
19    general location for 20 years or so?
20  A.   Yes.  So it's not -- this area is probably
21    not the natural -- these photos probably don't depict
22    the natural condition of the Salt River at this
23    location.
24  Q.   Slide 164?
25  A.   164 is the same general area taken in early
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 1    September of 1906, in the same.  You know, you see the
 2    deposits on the valley bottom, you see the water coming
 3    along, some riparian vegetation along the sides.
 4        And you zoom in on at least one area there
 5    and see some deposits and braiding as well.
 6  Q.   Slide 167?
 7  A.   This is taken on, basically, the same day in
 8    that same general area of where the work camp was
 9    located.  167.
10        And we can zoom in on one area at least on
11    the left side of that photograph to see what that looks
12    like; and, again, you see the deposits down on the
13    lower portion of the river area and then the water is
14    up in the upper portion.
15  Q.   Okay.  170?
16  A.   This is a photograph that -- 170 is a
17    photograph looking downstream.  It's unclear to me.
18    This may very well be the original Arizona Dam,
19    actually, and it's at the head of the Arizona Canal.
20    So you see the ponded water and then you see the
21    conditions as somewhat braided downstream from the dam
22    as well.
23        We can zoom in on the one end of that dam to
24    get an idea of what it looks like up close.  So you see
25    the cobble material that the dam was obviously
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 1    constructed from, and then you see a cobble bar on the
 2    downstream side, so fairly shallow flows, looks like a
 3    riffle in the background, some deposits below that.
 4        Let's see.  173, just another photograph at a
 5    different angle across.  This is the dam right in the
 6    center of the photograph and the canal, head of the
 7    canal.
 8  Q.   174?
 9  A.   174 is the head of the third canal.  This was
10    taken in early July 1907.  So you see the -- this is
11    some rough water here and water coming into the canal
12    here at the diversion.
13  Q.   Okay.  175?
14  A.   175 is a photo of the construction of Granite
15    Reef Dam taken in late September 1907.  You see where
16    they're projecting out into the river with the
17    construction.
18        And we can zoom in on the river portion of
19    this photograph.  You can see a good-sized cobble bar
20    in the middle of the channel and the flow split on
21    either side of that.
22  Q.   Is that 177?
23  A.   This is Slide 177.
24        And then zoom in on an area upstream of that
25    just to show what the extension of that middle area
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 1    looked like with the gravel bars and the multiple
 2    channels in the middle.
 3  Q.   Okay.  Is that Slide 179?
 4  A.   That was 179.
 5  Q.   Okay.  Slide 180?
 6  A.   Slide 180 is a photo of the work camp looking
 7    out across the river, taken on that same day in late
 8    September 1907.
 9        You can zoom in on a few portions of the
10    river there.  So Slide 182 shows what that looks like.
11    You see some sand and gravel bars and the flow.
12        Zooming in on another area slightly
13    downstream, similar image.
14  Q.   Is that 184?
15  A.   That was Slide 184.
16        And then moving even farther downstream, we
17    can zoom in on another segment of the river here.
18  Q.   Could the sediment and the sand content of
19    the riverbed by that point in 1907 have been affected
20    by the diversions and the dams?
21  A.   These photos are taken, I believe, upstream
22    from the old Arizona Dam.  So what you see in these
23    photos is probably impacted by the backwater from the
24    old dam.
25  Q.   I'm sorry.  Were you on 186?
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 1  A.   186.
 2        187 is actually the handworks of Granite Reef
 3    Dam soon after -- I'm not sure if it's completely
 4    finished construction here, but it was near the end of
 5    the construction.
 6        And we can zoom in in the middle of that and,
 7    again, see the braiding in the backwater area.
 8        A couple of images.  This one moves a little
 9    bit to the right in the same.  This is Slide 191.
10    Again, this is clearly deposits in the backwater of the
11    dam.
12  Q.   Okay.  Slide 192?
13  A.   This is labeled as the "Coffer Dam" at the
14    Arizona Canal, taken in June of 1908, and you see the
15    river in the background.
16        If we zoom in on a piece of that river, you
17    can faintly see some of the depositional bars in the
18    planform of the flow in this photo as well.
19  Q.   And you're going to 195 now, right?
20  A.   So 195, again, the same photograph.
21        If we move forward and zoom in on 196 to
22    another area, same sort of thing.
23    
24        EXAMINATION BY COMMISSIONER HORTON
25        COMMISSIONER HORTON: What is a coffer
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 1    dam?
 2        THE WITNESS: It's a temporary dam
 3    that's constructed to divert the flow away from an area
 4    that you want to keep dry, basically.
 5    
 6        DIRECT EXAMINATION (CONTINUED)
 7        BY MR. MCGINNIS: 
 8  Q.   You do that when you're building a permanent
 9    dam?
10  A.   It's part of the construction process to
11    facilitate the construction, yeah.
12        Okay, so --
13  Q.   Slide 197?
14  A.   197 is another photo, undated photo, but
15    clearly shows a period of flooding.  It looks like part
16    of the work camp is actually underwater in this photo.
17        And we can zoom in on the dam itself, and
18    some fairly interesting flows going over the dam at
19    this point in time.  It would be interesting to know
20    what the flow was, actually.
21  Q.   By looking at the dam, couldn't you have --
22    do you have some idea about when this picture was
23    taken?
24  A.   After construction of the dam, so it was
25    probably 1908 to sometime shortly thereafter.
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 1  Q.   You're up to Slide 200 now?
 2  A.   Slide 200.  We can zoom in on some of the
 3    flooding that's occurring around some of the facilities
 4    there or has occurred.
 5        And then move a little bit upstream on the
 6    same photo.  On Slide 203 we see the residue from the
 7    flooding in the overbank here on the side and then the
 8    water in the channel out to the right at the top of the
 9    photograph.
10  Q.   Slide 204?
11  A.   204 is another undated photograph.  It's not
12    entirely clear what the structure in the foreground is,
13    but maybe it's an extension of the start of Granite
14    Reef.
15        We can zoom in on a piece of that in
16    Slide 206 and, again, see the braid pattern in the
17    deposits there where the flows are going.
18        We can also take sort of a broader zoom-in
19    view on Slide 208 and see similar conditions.
20        Okay?
21  Q.   Does the next section deal with pictures
22    around what's now Mormon Flat?
23  A.   Yes.
24  Q.   And we looked at some of the Mormon Flat
25    pictures already --
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 1  A.   We did.
 2  Q.   -- out of order; is that right?
 3  A.   We did.
 4  Q.   Okay.  Up to Slide 210?
 5  A.   So Slide 210 is just a photo of the valley.
 6    You can sort of see the river in the bottom of the
 7    photo, but it's decidedly unclear.  The picture was
 8    taken in 1921, and we don't know the exact date.
 9  Q.   So on Slide 210, was that taken after
10    Roosevelt Dam was completed?
11  A.   Clearly after Roosevelt.
12  Q.   And is it downstream from Roosevelt Dam?
13  A.   Downstream from Roosevelt Dam.
14  Q.   And was it taken before Mormon Flat Dam was
15    completed?
16  A.   Yes.
17  Q.   211?
18  A.   So 211 is labeled the "Box Canyon Above
19    Mormon Flat."  This photograph shows some interesting
20    features that would be more or less the natural
21    condition of the river, although there would be some
22    affects of the sediment trapping and the flow
23    regulation by Roosevelt Reservoir that had been in
24    place for 10 years or so at this point.
25        So if we zoom in on the sort of lower center
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 1    left of the photograph, in Slide 213 you see a very
 2    shallow, rocky riffle area next to the gravel bar
 3    there.  Again, we don't know what the flow is in this
 4    photograph.
 5        We can also zoom in a little bit on the
 6    riffle that's in the lower right of the photograph.  So
 7    on 215, that's not as clear as we prefer, but you can
 8    definitely see broken water, and it's clearly a very
 9    shallow flow in this location as well.
10  Q.   Does the next section deal with photos in and
11    around what's now Horse Mesa Dam?
12  A.   They do.
13  Q.   And is that Apache Lake?
14  A.   Yes, I believe so.
15  Q.   What's Slide 217?
16  A.   217 is a photograph of the Horse Mesa Dam
17    site that was taken in 1923 before construction of the
18    dam.  You can see the river in the lower part of the
19    photo, a large cobble bar along the side of the river,
20    and it looks like some broken water and riffly area
21    along the left side.  Again, we don't know the exact
22    date, so we don't know what the flow is.
23  Q.   And, again, is this after construction of
24    Roosevelt?
25  A.   This is after construction of Roosevelt,
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 1    yeah.
 2  Q.   And is this the dam most immediately
 3    downstream from Roosevelt?
 4  A.   Yes, it is.
 5  Q.   So there's no other dams to affect it --
 6  A.   That's correct.
 7  Q.   -- other than Roosevelt?
 8  A.   That's correct.
 9  Q.   What are we at, 218?
10  A.   Yes.  218 is Horse Mesa Dam site.  Someone
11    has drawn a dashed line that I presume is to represent
12    the top of the dam, location of the dam.  And you see
13    some sort of rough water in the bottom of the
14    photograph.
15        We can zoom in on that on Slide 220.  This
16    photograph was taken on June 29th, 1924.  And I
17    apologize, I don't have the discharge on that day.  I
18    can look it up at a break, if you're interested.
19        But it shows sort of a riffly area in that
20    location as well.
21  Q.   Slide 221?
22  A.   Slide 221 was taken on September 24th, 1925,
23    before the dam, showing some of the excavation.
24        And we can zoom in on that broken water that
25    you see in the background there.  On Slide 223, appears
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 1    to be somewhat of a rapid.  A little difficult to tell.
 2    To what extent that's being influenced by the
 3    excavation for the dam, I really can't tell in this
 4    photograph.
 5  Q.   Slide 224?
 6  A.   224 is just a different view of the same area
 7    and the same sort of rapid.
 8        Moving to 226, you can see a similar view.
 9        227 is just another view of the river in that
10    same area, and I don't know if the wind's blowing or if
11    that's dust from the construction activity, but,
12    nonetheless, some bare ground there.
13  Q.   Okay.
14  A.   Okay.
15  Q.   Starting on Slide 228, do you have some
16    photos for things along the river, other than the river
17    itself?
18  A.   Yes.  These are some photos of the sawmill
19    site.  We've heard a lot about the logging up in the
20    Ancha Mountains area, and so some of this I think is in
21    that area, and then we have the construction of the
22    Apache Trail.
23  Q.   And was the sawmill -- under your
24    understanding, was the sawmill constructed for purposes
25    of building Roosevelt Dam?
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 1  A.   That is my understanding, yes.  Yes.
 2  Q.   And so Slide 229 says "Sawmill Road" --
 3  A.   Right.
 4  Q.   -- "January 1, 1904."
 5  A.   Right.  So this is just a photograph of the
 6    road on the way to the sawmill.  You can see a guy with
 7    a team and a wagon working his way up the trail.
 8        And this is a photo of the sawmill in the
 9    Sierra Ancha Mountains.
10  Q.   Pretty big trees around there, isn't
11    there?
12  A.   Looks like pretty big trees, yes.
13  Q.   Slide 231?
14  A.   231, another image of the sawmill, and you
15    get a better picture of the size of the trees that they
16    were cutting.
17  Q.   And do you know where the Sierra Anchas are?
18  A.   Yes.  They're up sort of northeast of
19    Roosevelt Dam, sort of in that area of the
20    Tonto Creek/Cherry Creek watershed on the north side of
21    the reservoir.
22  Q.   Slide 232?  Where are you at?
23  A.   232 is just a picture of the forest and the
24    trees in that area.
25        233 is another photo, I presume, of the road
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 1    in that area, in the area of the river, probably part
 2    of the Apache Trail, and this is the -- you can see the
 3    river in the lower right of the photograph.  Appears to
 4    be fairly high flow in that photograph.
 5        234 is another image in that area.  You can
 6    make out a little bit of the river, but it's hard to
 7    see much detail.
 8  Q.   Slide 235?
 9  A.   235 is part of the trail and a horse standing
10    along the trail.
11  Q.   And have you actually been on the Apache
12    Trail?
13  A.   I have.  I've driven along the Apache Trail.
14  Q.   Does it look much better than this today?
15  A.   It's a significantly better roadway at this
16    time, yes.
17  Q.   It's not a freeway, though, right?
18  A.   There's not a freeway.
19  Q.   Slide, I think you're up to 237?
20  A.   Let's see.  237 is some gentleman building a
21    rock masonry wall along the trail.
22        And there's another photo similar to ones
23    we've seen in the past, undated, of the area of
24    Tonto-Salt River confluence.  If you zoom in on an area
25    there, you can see some gentlemen down on the slope
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 1    here in the middle.  You see the river off to the side
 2    here.
 3  Q.   Is that a tunnel they're standing next to, do
 4    you think?
 5  A.   Could be the outlet to the tunnel, actually,
 6    yes.
 7  Q.   Could we go back one slide to 238?
 8  A.   Yes.
 9  Q.   Do you know if this is the Apache Trail
10    coming in there by the damsite?
11  A.   I believe it is, yes.
12  Q.   And that -- I'm sorry.  Back to that slide
13    again.
14  A.   Sorry.
15  Q.   Does that photo show the same kind of
16    braiding we talked about --
17  A.   It does.
18  Q.   -- at the confluence?
19  A.   It does.
20        COMMISSIONER ALLEN: Question.
21    
22        EXAMINATION BY COMMISSIONER ALLEN
23        COMMISSIONER ALLEN: Did the Apache
24    Trail extend up into the Sierra Anchas?  Because that's
25    what I thought you were showing when you were showing
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 1    where the sawmill was located.
 2        THE WITNESS: Yeah, I think we've sort
 3    of confused that a little bit.  We were showing the
 4    road up to the sawmill.  I didn't intend to represent
 5    that as the Apache Trail.  There's sort of a mixture
 6    here of photos of the Apache Trail and then the Sawmill
 7    Road.  I don't believe those are the same, one and the
 8    same road.
 9    
10        DIRECT EXAMINATION (CONTINUED)
11        BY MR. MCGINNIS: 
12  Q.   Do the photos of those two roads, the Sawmill
13    Road and the Apache Road, Apache Trail, look pretty
14    similar?
15  A.   They do, yes.
16    
17        EXAMINATION BY COMMISSIONER HORTON
18        COMMISSIONER HORTON: The dam was stone.
19        THE WITNESS: Yes.
20        COMMISSIONER HORTON: Why are we using
21    all these trees and lumber?
22        THE WITNESS: Probably for part of
23    the coffer dam and for other, you know, shoring and
24    things that they needed for the construction
25    activities.
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 1        DIRECT EXAMINATION (CONTINUED)
 2    BY MR. MCGINNIS
 3  Q.   Okay.  Would you see pictures of the early
 4    construction where they seem to have a frame at the
 5    bottom of the dam made of lumber?
 6  A.   Right.  Sort of a trellis affair, yeah.
 7    
 8        EXAMINATION BY COMMISSIONER ALLEN
 9        COMMISSIONER ALLEN: Is there any
10    indication where the road came down from the sawmill to
11    the river?
12        THE WITNESS: If there is, I'm not aware
13    of it.  I don't know where it came down to the river.
14        MR. MCGINNIS: I'm not testifying, but I
15    don't know the answer to that question either.
16        MR. HELM: And he's looked at all the
17    photos Salt River has.
18        COMMISSIONER ALLEN: That's a relatively
19    significant issue, because that would indicate that the
20    logs may have been brought down.  How would they have
21    gotten across the river and into the area where the
22    Roosevelt Dam was constructed?
23        MR. MCGINNIS: You might want to ask
24    Dr. Littlefield that next time.  He's probably more up
25    to speed on that.
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 1        COMMISSIONER ALLEN: I'll be more than
 2    happy to.  Thank you.
 3    
 4        DIRECT EXAMINATION (CONTINUED)
 5        BY MR. MCGINNIS: 
 6  Q.   Which slide were we on?
 7  A.   So we're on 239 at this point.
 8        240 again zooms in on the mouth of what I
 9    believe is the tunnel, and we can zoom in on the river
10    and part of the Apache Trail up in the upper right.
11    Actually, it's mainly to show the Apache Trail going
12    around the knob there.
13  Q.   Last photograph.  Is this just another
14    picture of the road?
15  A.   This is a roadway along the valley bottom.  I
16    don't know that this is necessarily the Apache Trail.
17    I'm not really sure.
18        I guess this is labeled as "Government Road,"
19    actually.  So this is the road down to the village of
20    Roosevelt.
21        Okay, so that's --
22  Q.   Let's go back to where we left off on your --
23  A.   -- the picture show.
24  Q.   -- on your PowerPoint on Exhibit C039.
25        I think we were at 74, Slide 74.
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 1        So the photographs we looked at, did they
 2    include Segments 3, 4, 5 and 6?
 3  A.   There were some images of all -- 3, 4, 5, 6,
 4    of all four segments, yes.
 5  Q.   And your testimony right before we started on
 6    that separate PowerPoint, you were talking about
 7    Segments 3 and 4; is that right?
 8  A.   That's correct.
 9  Q.   Are we now moving on to Segments 5 and 6?
10  A.   So we're going to move to Segments 5 and 6 at
11    this time.
12        CHAIRMAN NOBLE: Mark?
13        MR. MCGINNIS: Yes, sir.
14        CHAIRMAN NOBLE: Let's take a break.
15        MR. MCGINNIS: Okay.
16        (A recess was taken from 11:07 a.m. to
17        11:19 a.m.)
18        CHAIRMAN NOBLE: Are we ready?
19        Mark?
20        MR. MCGINNIS: Okay.
21        CHAIRMAN NOBLE: Please proceed.
22        BY MR. MCGINNIS: 
23  Q.   Dr. Mussetter, are we now moving on to talk
24    about Segments 5 and 6?
25  A.   That's correct.
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 1  Q.   Okay.  I think we stopped on Slide 75.  So
 2    let's go to Slide 76.
 3  A.   Okay, so --
 4  Q.   Is this a table that you prepared, or is this
 5    something you got from Mr. Fuller?
 6  A.   No, this is actually one of Mr. Fuller's
 7    tables where he's quantifying the flows in various
 8    portions of the reach.
 9  Q.   Okay.
10  A.   And so I want to address several aspects of
11    this table, actually.
12        For the upper part of the reach, the
13    Chrysotile and Roosevelt gages, he used the period of
14    record -- the available period of record, which was
15    1925 to 1996 for Chrysotile and then 1914 through 1996
16    for the Roosevelt gage, and concluded that the median
17    mean daily flow was 266 at Chrysotile and 341 at
18    Roosevelt.  I think those numbers are correct.  I'm
19    able to reproduce those if I use the same period of
20    record that he used.
21        We've come some 20 years down the road on
22    that at this point, and so we have another 20 years of
23    record.  My understanding is that the flows in the two
24    reaches that feed those two gages have not been
25    substantively changed by human activity.  So we have
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 1    another 20 years of record, presumably, would be a
 2    better representation of the long-term flow
 3    characteristics in those reaches.
 4        And so if we extend the record out to the end
 5    of water year 2015, it actually shows a reduction in
 6    those flows from 266 at Chrysotile to 246, 20 cfs
 7    lower; and at Roosevelt, from 341 to 316.  And I
 8    would argue that -- I'm not saying that Mr. Fuller
 9    was incorrect in the numbers that he used, but I
10    would argue that we have better information now after
11    some 20 years, and it's actually somewhat lower than
12    that.
13        COMMISSIONER ALLEN: Question.
14    
15        EXAMINATION BY COMMISSIONER ALLEN
16        COMMISSIONER ALLEN: What have been the
17    climatic conditions over the past 20 years in this time
18    frame?
19        THE WITNESS: We have had both dry
20    periods and wet periods.  It obviously has been
21    somewhat drier than the period that was captured by
22    the earlier period of record.  Whether that's an
23    indication of a systematic change or normal climatic
24    fluctuations, it's hard to say.  I'm not sure anybody
25    knows, really.
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 1        DIRECT EXAMINATION (CONTINUED)
 2        BY MR. MCGINNIS: 
 3  Q.   Would there have been relatively drier
 4    periods over the course of time prior to 1914?
 5  A.   Certainly.
 6        So, you know, not a big argument there, but I
 7    would suggest we update those numbers.
 8  Q.   Okay.
 9  A.   The part that I do have an issue with, and
10    Mr. Gookin addressed this as well, and I want to
11    amplify the things that Mr. Gookin had to say about it,
12    relates to the characterization of the median flows at
13    the Roosevelt gage that includes both Tonto Creek
14    and -- in the Verde River in Segment 5 and then
15    downstream from that.  Sorry, I garbled that.  The
16    flows in Segment 5 and then the flows in Segment 6 that
17    include both the Salt River and the Verde River.
18  Q.   Is that the 992 and the 1,230?
19  A.   The 992 and the 1,230.
20        So let's start with the 1,230, because that's
21    actually the basis for Mr. Fuller's estimate of the
22    992.
23  Q.   To get from the 1,230 to the 992, did he just
24    subtract the Verde flows?
25  A.   Yes.  He came up with an estimate of 1,230 in
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 1    Segment 6, which we'll talk about in a minute, and I
 2    can reproduce his number there.  If I take the flows at
 3    the Tangle Creek gage on the Verde River and back those
 4    out, I come up with roughly the same difference that he
 5    did.  So I think the arithmetic is correct there.
 6  Q.   Okay.  Do you want to move onto Slide 77
 7    then?
 8  A.   So let's move to Slide 77.  And this is an
 9    excerpt that I've copied from the Thomsen and Porcello
10    document, which is the source of his median flow for
11    Segment 6.
12        And they say in here, you can see, that the
13    median discharge in that portion of the reach is
14    889,000 acre-feet.  And if you convert that to an
15    average discharge over the year, that's 1,227 cubic
16    feet per second, roughly the 1,230 that he listed in
17    Page 228 of his documents and my Slide 76.
18  Q.   So just so we make sure we understand, the
19    median discharge of 889,000 acre-feet per year, what is
20    that?
21  A.   So that's -- 889,000 acre-feet is the total
22    volume of water that -- their estimate of the total
23    volume of water that would pass through Segment 6 below
24    the Verde River during the median year.
25  Q.   And did you hear Mr. Gookin talk about a
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 1    process where you rank-order the annual flows and then
 2    pick the one in the middle?  Is that the way to do
 3    that?
 4  A.   That's correct.  In other words, if you took
 5    a long-term record there, half of the years would have
 6    volumes less than 889,000, half the years would have
 7    volumes more than 889,000.
 8  Q.   And how would you go from the 889,000
 9    acre-feet per year to the 1,227 cfs?
10  A.   Okay.  So that's the formula that I have up
11    on the --
12  Q.   You basically just divide it by the number of
13    seconds in a year?
14  A.   There are 43,560 cubic feet in an acre-foot.
15    There are 86,400 seconds in a day and 365.25 average
16    days per year, if you consider the leap years.  So you
17    multiply by 43,560 and divide by the number of seconds
18    in a year, and you get 1,227.
19  Q.   Is that the same thing as taking the average
20    per second flow for the median annual flow?
21  A.   Yes, and I've put a note on my slide to that
22    effect.  What he's done is calculate the average flow
23    during the year with the median annual runoff, okay.
24    And that number is two and a half to three times higher
25    than the median flows that he's characterized at the
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 1    other gages.
 2        And we can illustrate that by using just a
 3    typical year from the near Roosevelt gage records.  I
 4    just arbitrarily picked 1948 because it's roughly a
 5    median runoff year.  If you remember from yesterday, we
 6    said the median annual runoff is about 462,000
 7    acre-feet there.  So this is 466, very similar.
 8  Q.   And you're on Slide 78?
 9  A.   Sorry.  I've moved to Slide 78.
10        And we see the spring rise that we talked
11    about.  It's higher than the median, but it's lower
12    during other parts of the year.
13        In any event, during this particular year,
14    466,000 acre-feet, using that same conversion, means
15    that the average discharge during that year was 641
16    cubic feet per second.  But if you take all the mean
17    daily flows during that year and rank them and pick the
18    middle one, which is the median, which is equivalent to
19    the numbers that he has in the top of the table we
20    looked at before, it would be 270.
21        So if you use the mean flow here, you would
22    say that the median flow at this location is 641 cfs,
23    rather than the 273, which is the correct number.
24  Q.   Would it be fair to say that with respect to
25    the methodology of converting the 889,000 acre-feet per
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 1    year to a cfs number, you would agree with Mr. Gookin's
 2    testimony, in general, and disagree with Mr. Fuller?
 3  A.   Yes.
 4        Using the median annual discharge and
 5    converting that to a discharge spread over the year is,
 6    again, that represents the average discharge during the
 7    median flow year.  It is not the median discharge.
 8  Q.   Does the 889,000 acre-foot per year number
 9    take into account variations in flow between years?
10  A.   Well, the 889,000 simply means that half the
11    time you would have more than that over a year's time
12    and half the time it would be less than that.
13  Q.   Does that 800 -- I'm sorry.  Go ahead.
14  A.   What it doesn't account for is the
15    variability within the year.
16  Q.   You anticipated my next question, so thank
17    you.
18  A.   And you see that clearly in this example
19    hydrograph.
20  Q.   Okay.  So moving on to Slide -- what slide
21    are you on, 79?
22  A.   So I've moved to Slide 79, and this one
23    illustrating the Thomsen and Porcello paper.  There's
24    another table that has the median annual runoff at the
25    other gages that we've talked about, and they say that,
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 1    you know, at the near Roosevelt gage, for example,
 2    during the period they looked at, it was 514,000
 3    acre-feet is the median runoff.
 4        Again, if you convert that the same way
 5    Mr. Fuller did, you would conclude that the median flow
 6    in that reach -- this is at the at the Roosevelt gage.
 7    At the near Roosevelt gage would be 709 cubic feet per
 8    second, and we've already seen that it's actually down
 9    in the range of 340.
10  Q.   So is the difference in results for flows
11    between what you're talking about and the way
12    Mr. Fuller did it significant?
13  A.   Yes.  He's exaggerating the median flows by a
14    factor of a little bit less than two and a half in this
15    particular case.
16  Q.   And does that also translate into a
17    significant difference in his depths?
18  A.   It does, and we'll talk about that in some
19    detail in a moment.
20        So, again, based on the full period of
21    record, I would argue that the median discharge, based
22    on the near Roosevelt gage, is more like 316 cubic feet
23    per second.
24  Q.   Slide 80?
25  A.   So moving on then, we can look at the median
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 1    mean daily flow hydrographs.  We already saw this
 2    earlier.  The brown line is the near Roosevelt gage,
 3    and then I've added the Tonto Creek flows to that for
 4    the equivalent period of record.  So that top
 5    hydrograph represents the flows in Segment 4.
 6  Q.   Let me ask you one question before you get
 7    there.  Several of these slides you used the term
 8    median mean.  Can you tell me what that is?
 9  A.   Well, yes.  Again, the underlying data set
10    that we're using here consists of mean daily flows.
11    The data are collected, in most cases, on 15-minute
12    intervals.  So the mean flows that are published by the
13    USGS on their website are basically the average of all
14    of those measurements that are made every 15 minutes.
15  Q.   So it's the average for a 24-hour period?
16  A.   For a 24-hour period.
17        Now, we take that data set of mean daily
18    discharges and we do statistics on it.  So now in these
19    plots, I've taken for the entire period of record, for
20    each day of the year, and I've said we have roughly a
21    hundred years of record.  I ranked those hundred years
22    and I picked the number 50 in the list, basically, for
23    each day of the year, and that's how I developed this
24    particular plot.
25  Q.   You were going to move on to Slide 81 before
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 1    I stopped you.
 2  A.   Yeah.  So the top graph here on Slide 80
 3    represents the combination of Roosevelt and Tonto, and
 4    that's the best representation we have of the flows in
 5    Segment 4 and, actually, in Segment 5 under natural
 6    conditions.  There's some tributary area, but it's
 7    pretty dry, and not much comes in between.
 8        So if we use that --
 9  Q.   You're now on Slide 81?
10  A.   I've moved down to Slide 81 now.
11        If we use those flows, pick the median for
12    what I would say represents Segment 4 and Segment 5,
13    based on the earlier record that Mr. Fuller used that
14    ended in 1996, it would be about 361 would be the
15    long-term median flow in those two segments.  And if
16    you include up to 2015, it decreases to about 348, 350,
17    roughly, cubic feet.
18        MR. MCGINNIS: I think Chairman Noble
19    might have a question.
20    
21        EXAMINATION BY CHAIRMAN NOBLE
22        CHAIRMAN NOBLE: Dr. Mussetter, would
23    you just take the time to go through and give us your
24    definitions of median, mean, and average?
25        THE WITNESS: I would be more than
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 1    happy.
 2        CHAIRMAN NOBLE: Distinguishing them
 3    from each other.
 4        THE WITNESS: Yes.
 5        Well, the first simple part is, mean and
 6    average are the same.  It means the same thing.
 7        CHAIRMAN NOBLE: So you didn't
 8    distinguish those first two very well.
 9        THE WITNESS: I was skipping that for
10    the time being, sir.
11        CHAIRMAN NOBLE: Go ahead.
12        THE WITNESS: So mean or average means
13    you have a series of quantities.  You take those
14    quantities, you add them all together, and you divide
15    by the number of individual values that you have.
16        The median is, basically, ranking all of
17    those values and picking the middle one, so half of
18    them are bigger and half of them are less.
19        If you think of the standard bell curve
20    from statistics, if it's exactly symmetrical, the
21    50th percentile value, the middle value, the median
22    value, and the mean value, if you added all the values
23    that make up that curve together and divide by the
24    number of values, would be exactly the same.
25        In the case of hydrologic data like
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 1    we're talking about here, particularly in an arid
 2    region like Arizona, the volumes tend to be very skewed
 3    to the flood periods.  That's when most of the water
 4    comes through.  So if you take -- measure flows every
 5    single day of the year, most of the time it's pretty
 6    dry, and then you get a big spike.  You saw that in the
 7    hydrographs, from the floods.  And that represents a
 8    lot of volume.
 9        So if you rank the flows and say what is
10    the discharge that is exceeded half the time or is less
11    than half the time, that's going to be a lower value
12    than if you just add them all together and divide by
13    the number of days in the year.
14        So because of that, the median flows,
15    the 50th percentile flows that I argue would be more
16    representative of the typical conditions that you would
17    see in the river, are much lower than those averages,
18    because the averages include all the big -- the spikes,
19    basically, the floods.
20        CHAIRMAN NOBLE: The averages or the
21    mean?
22        THE WITNESS: Or the means.  I'm sorry,
23    I use those interchangeably.  Average and mean, same
24    thing.
25        CHAIRMAN NOBLE: I'm just trying to help
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 1    George out.
 2        THE WITNESS: I understand that, and I
 3    apologize for confusing George.
 4        CHAIRMAN NOBLE: Thank you.
 5        THE WITNESS: Yes.
 6        CHAIRMAN NOBLE: Sorry, Mark.
 7        MR. MCGINNIS: That's no problem.
 8    
 9        DIRECT EXAMINATION (CONTINUED)
10        BY MR. MCGINNIS: 
11  Q.   So with that, let's go back and talk about
12    Slide 81.
13  A.   Yeah.
14        So Slide 81, I would argue, based on the
15    characteristics of the basins and so on, that the
16    combination of the near Roosevelt and the Tonto Creek
17    flows is the best measured representation we have of
18    the flows in Segments 4 and 5.
19        The 1914 to 1996 record that Mr. Fuller used
20    would say that the median value there is 361 cfs.  If
21    you include the 20-year period that we have available
22    to us since that work was done, it decreases to about
23    348.
24  Q.   And so the bottom line is that the flows
25    you've calculated for the 50 percent median for
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 1    Segment 5 are roughly a third of the proposed
 2    Mr. Fuller's?
 3  A.   Well, less than a third of -- I'm sorry, a
 4    little more than a third of the 990 that he
 5    represented.
 6  Q.   And with respect to Segment 6, it's a little
 7    less than a half?
 8  A.   Yes.  So for Segment 6 I've added the Verde
 9    flows into that, and we have the same relationship.
10  Q.   Will those differences affect the depths that
11    come out of the analysis for those segments?
12  A.   Clearly, if you went and measured the depth
13    of the river at 1,230 cfs and then measured again in
14    the mid 500 cfs range, the depths would be different,
15    would be shallower.  They would be less at the lower
16    flows.
17  Q.   Okay.  Could we go on to Slide 82?
18  A.   So I just want to talk a little bit about the
19    characteristics of the basin and why I think that the
20    numbers that I showed in the previous table make a lot
21    more sense than what you previously heard.
22  Q.   And these next three slides are the ones you
23    revised that we gave them yesterday, right?
24  A.   Yes.  Unfortunately, we had inadvertently
25    left off a piece of the Verde River basin on the
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 1    original slides up here, and so we've added those back
 2    in.  And because of that, we had the drainage area
 3    slightly wrong.  So I've corrected that.  This is the
 4    corrected version of the slide that everyone was
 5    provided with yesterday.
 6        So it shows, basically, some key parts of the
 7    basin.  It's about 1,889 at the head of the drainage
 8    area, 1,889 square miles where the Black and White
 9    River come together at the head of Segment 2.  We have
10    another, roughly, 2,400-square mile addition to the
11    watershed down to the near Roosevelt gage, the current
12    near Roosevelt gage at the head of the reservoir; and
13    then another 465 of local drainage area between there
14    and the dam.
15        If we go up into the Tonto Creek side, the
16    gage on Tonto Creek that we're taking the data from is
17    actually a fair ways up from the confluence, and the
18    drainage area there is 672 square miles.  There's
19    another 376 between there and the mouth of Tonto Creek.
20        We have some local drainage area, about
21    445 square miles, between Roosevelt Dam and the mouth
22    of the Verde River, and then the Verde River comes in.
23    So the data that we're using is taken from the Tangle
24    Creek gage.  The drainage area there is roughly 5,900
25    square miles, and then there's another 760 square miles
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 1    from there to the mouth.
 2        So there is some drainage area that's not
 3    accounted for in the flow numbers that we're looking
 4    at.
 5  Q.   And just before we get too much further into
 6    this, what was your purpose in doing this part of the
 7    analysis?
 8  A.   I just wanted to see what the changes in
 9    drainage area are between the gages and what we have
10    unaccounted for in the flow measurements that we're
11    using.  That's, you know, one way of, qualitatively at
12    least, judging the reasonableness of the numbers, is to
13    look at the ratios of the drainage area.  But I also
14    wanted to look at, you know, how much water comes off
15    of each of those drainage areas, based on the data that
16    we do have, and how does that relate to the
17    precipitation distribution that we have within the
18    watershed.
19        So if we move forward to Slide 83, this shows
20    the same drainage basins, and we've taken -- from the
21    Esri data on the annual precipitation, average annual
22    precipitation through the area, we can calculate an
23    average amount of precip in each one of those basins.
24        And you see, obviously, the upper -- you
25    know, the Black and White Rivers have the highest of
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 1    any place in the area; about 26 inches, actually, on
 2    average over the -- on an average year.  And you see in
 3    every case the amount of precipitation on the drainage
 4    basin goes down as you get farther downstream in the
 5    system.
 6        So, you know, the Verde River basin averages
 7    probably 18 inches over the whole basin, and that lower
 8    part is actually quite dry.  Tonto Creek, the upper
 9    part is 24 inches, and then it decreases to 20 or so
10    downstream.
11        So most of the water, I think everybody
12    recognizes, comes from the upper part of the basin,
13    except during, you know, our intense local storms; and
14    then as you get farther down, you get less and less
15    contribution from the local drainage area.
16        So moving to Slide 84, we can look at the
17    sort of relative amounts of runoff that come from each
18    of those basins based on the measured data.  And so
19    what we're doing here is normalizing it to the drainage
20    area.  So the numbers you see here are the number of
21    acre-feet per square mile of drainage area runoff from
22    above each of the gages that we've been talking about.
23        And as you would expect, because it tends to
24    have higher precipitation, the Black and White drainage
25    basins combined are the highest of all, about
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 1    210 acre-feet per square mile on an annual basis.
 2        The Tonto Creek above Gun is about 170; and
 3    then at the Chrysotile gage, which is still upstream,
 4    it decreases a little bit downstream from this
 5    confluence.  It decreases to about 190, based on the --
 6    the Black/White is based on the two gages that are
 7    upstream from the confluence on these two; and then
 8    Chrysotile is not too far below the confluence, so it's
 9    about 190 acre-feet per square mile.
10        And then as we continue to move down, based
11    on the near Roosevelt gage record, it's about
12    144 acre-feet per square mile.  And then when you get
13    down -- if you just carve out the portion between these
14    two gages and the near Roosevelt gage, that incremental
15    area has a fairly low runoff of about 92 acre-feet per
16    square mile.  And then, you know, the Verde, again,
17    because it tends to be a somewhat drier basin, is the
18    lowest among them all.
19  Q.   Does that mean most of the flow that's in the
20    Salt below the Verde confluence actually comes from the
21    Salt side as opposed to the Verde side?
22  A.   This certainly would indicate that, yes; and
23    that's borne out by the gage data as well.
24        So based on these numbers and the relative
25    drainage areas, it makes absolutely no sense that the
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 1    median flow would increase by a factor of two and a
 2    half to three when you go from around the Roosevelt Dam
 3    area down to the lower end of Segment 4, Segment 5,
 4    above the Verde.
 5  Q.   And going back to Slide 81, Mr. Fuller had,
 6    for Segments 3 and 4, 341 cfs?
 7  A.   Yes.
 8  Q.   And is that the drainage from the areas on
 9    the upper part of the Salt?
10  A.   Yes.
11  Q.   And then for Segment 6, which includes the
12    Verde, it jumped up to 1,250?
13  A.   Yes.
14  Q.   Is that what you're trying --
15  A.   That's exactly my point.
16  Q.   -- to say here?
17  A.   That that huge increase makes absolutely no
18    sense, as does the increase from the Roosevelt gage
19    down to the reach below the mouth of Tonto Creek.  That
20    would imply that we have had a two and a half fold
21    increase just across the mouth of Tonto Creek alone,
22    which is clearly not sensical.
23  Q.   And do you think what you perceive to be his
24    error in this calculation is a result of the way he
25    took the 889,000 acre-foot per year number from Thomsen
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 1    and Porcello and converted it to cfs?
 2  A.   He's using a mean or average flow to
 3    represent a median flow, and we've talked about that
 4    extensively already.
 5  Q.   Anything else on Slide 84?
 6  A.   No.
 7  Q.   Okay.  Let's go to 85.
 8  A.   Okay.  So, again, looking at his charts that
 9    represent the typical flow in Segment 5, we can overlay
10    the combination of near Roosevelt and Tonto Creek flows
11    on that.
12        The jagged line at the top is the mean daily
13    flow on each day.  The blue line in the middle is the
14    median on that record.  And you can see that his
15    representation more or less follows the mean line.
16    It's below it in the late spring, but it's well above
17    the median flow line there.
18        So I've changed his 992 cfs median line down
19    to where it should be, somewhere around 350 cubic feet
20    per second; a very substantial drop.
21  Q.   And this is the hydrograph for Segment 5?
22  A.   This is for Segment 5.
23  Q.   Let's go to Slide 86.
24  A.   So now we can talk about Segment 6.  Again,
25    the brown line is the combination of the Roosevelt and


Page 2415


 1    Tonto Creek flows that we've previously talked about.
 2    The bottom sort of gray-colored line is the median mean
 3    daily flow hydrograph for the Verde below Tangle Creek.
 4    And if you add those together, then you get the
 5    hydrograph that's represented by the brown line at the
 6    top.
 7        And if we overlay that on Mr. Fuller's
 8    Segment 6 hydrograph --
 9  Q.   This is Slide 87?
10  A.   -- on 87, you see the same sort of
11    relationship.  He more or less follows the average or
12    the mean line there, and the median is substantially
13    below that.
14        So I've corrected his chart from 1,230 for
15    the median down to 550 cubic feet per second, which I
16    believe is a much more accurate representation of the
17    median flow in that reach.
18  Q.   Okay.  Moving on to Slide 88?
19  A.   Yeah, okay.  So with that as sort of a
20    background on the amounts of flows in the reach, let's
21    review again the geomorphic character of the river in
22    Segments 5 and 6.
23        We've talked about this chart in some of my
24    previous testimony, particularly on the Gila River.  It
25    comes from a document by Burkham in 1972, and it is
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 1    essentially showing conceptually the changes in channel
 2    width over time in, actually, a segment of the upper
 3    Gila River, but my -- we don't have the same
 4    information on the Salt River, and so I'm arguing that
 5    the same process happens in the Salt as does on the
 6    Gila River.  You get big floods.  So it goes along for
 7    a period of time.  You have a fairly narrow channel
 8    that settles down to the lower flows, and then it gets
 9    hit by larger floods and the channel widens out, the
10    vegetation blows out, the channels shift around; and
11    then over time it sort of recovers back to a more
12    narrower width.
13  Q.   And then comparing this graph on the Gila to
14    what your opinion is on the Salt in Segments 5 and 6,
15    would those curves on that graph necessarily be exactly
16    the same proportion and the same quantity, or is it
17    more of a qualitative comparison?
18  A.   It's more of a qualitative comparison.  I'm
19    talking about the process more than I'm -- I can't
20    specifically quantify that on the Salt.
21        Again, another slide that we looked at before
22    from Huckleberry, 1993.
23  Q.   This is 89?
24  A.   This is on Slide 89, and it's the same actual
25    data that was taken on the portion of the Middle Gila
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 1    River.  And it shows the response of the channel width
 2    to the large floods that happened during the early part
 3    of the century and then how it's basically settled down
 4    during the drier portion of the middle part of the 20th
 5    century, and then we had some big floods in the early
 6    '90s and it's widened out again, according to this
 7    data.
 8  Q.   Slide 90?
 9  A.   So the next series of slides is just to
10    emphasize that the same sort of hydrologic processes
11    occur on the Salt River that happen in the Gila.  It's
12    a very flashy system.  It will go along for periods of
13    time fairly dry, and then it gets hit by large floods,
14    and as we saw yesterday, those floods can happen
15    virtually any time of year; generally not in the
16    summer, but certainly during the runoff period in the
17    spring and then pretty much any time from the monsoon
18    season up through December and January.
19        So this chart basically shows the history of
20    the annual peak discharge.  This is just the single
21    maximum flow that occurred in each year of the record
22    at the three gages, Chrysotile, Roosevelt, and then I'm
23    also showing the below Stewart Mountain flows as well
24    by the green line, and that represents the
25    flow-regulating effect of the upstream reservoirs, so
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 1    that is not a natural flow.  The Roosevelt and
 2    Chrysotile are representative of natural flows.
 3  Q.   And this is Slide 90?
 4  A.   So this is Slide 90.  So just basically.  One
 5    thing to point out about this too, this is only the
 6    single highest discharge in each year.  As you saw
 7    yesterday, very often you can see more than one peak
 8    during a year.  So this doesn't completely capture all
 9    of the disturbance-level events, I would call them,
10    that occur.
11        So we can do the same thing, plot the annual
12    runoff volume.  Varies substantially from year to year,
13    as you know.
14  Q.   And this is Slide 91?
15  A.   Sorry.  This is on Slide 91.
16        And an interesting point here, if you look at
17    the green line, the below Stewart Mountain volumes,
18    those are very similar to the volumes that occur from
19    the other gages, even though from the previous slide
20    you saw that most of the peaks are cut off.
21        And so I think we all recognize that it's
22    just flow-regulating effect.  Essentially, the same
23    amount of water goes through the reach below Stewart
24    Mountain Dam, Segment 6, as did historically, but it
25    comes off in a much different pattern.
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 1  Q.   There's some breaks in the line there?
 2  A.   Yeah.
 3  Q.   Are those just data gaps?
 4  A.   They're data gaps.  I've tried to extend this
 5    using all of the available data that's relevant to us
 6    here.  So the purple part to the left of, well, roughly
 7    1910 is data collected at the at Roosevelt gage that
 8    includes both the Salt River and Tonto Creek.  And then
 9    the blue is the near Roosevelt gage, which is upstream
10    from Tonto Creek.  Green is below Stewart Mountain, and
11    then the red is farther upstream at Chrysotile.
12  Q.   Slide 92?
13  A.   So just to illustrate one point that I've
14    made previously, it's generally true that years with
15    higher runoff volumes also correspond to years with
16    high peak flows.  That certainly isn't always the case,
17    but the correlation coefficient is .6, meaning that you
18    can explain about 60 percent of the time the peak flow
19    rate during the year by the annual volume.
20        So it's reasonable to say, if we go back
21    through the record, we don't have really long-term
22    records of peak flows.  We do have reconstructed
23    records of average annual flows.  So if we look at the
24    variability in those average annual flows, we can get a
25    rough idea of what the peak flow regime -- how variable
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 1    that would have been prior to the available flow
 2    records as well.  And so we can do that.  Again, this
 3    is Gila River.  It's not the Salt River, but --
 4  Q.   And this is Slide 93?
 5  A.   Sorry, moving to Slide 93.
 6        Qualitatively, I expect the Salt River
 7    behaved essentially the same way.  So we see the modern
 8    measured record on the right-hand side of the chart for
 9    annual -- actually, in this case the logarithm is the
10    way that these were presented by Burkham.  So this is
11    the measured record in the dark line on the right side
12    poststatehood and around the time of statehood.  The
13    lighter line is the extended period prior to statehood
14    from the tree ring data.
15        And the variability essentially is the same.
16    There's some high peak flows, obviously, in the early
17    1900s that we've talked about a lot; but the
18    variability prior to that is very, very similar.  So we
19    expect -- we would expect to see big floods
20    historically just like we've seen them in our recorded
21    record.
22  Q.   Slide 94?
23  A.   And so this is just a summarization of the
24    data that we do currently have at all the available
25    gages.  I've included the Joint Head Dam, which is down
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 1    in the Phoenix area in Segment 6 now, because we do
 2    have some data for that even prior to the dams.  The
 3    biggest one was about 300,000 cubic feet per second
 4    that happened in early 1890s.
 5        And you see the high variability from year to
 6    year in this photograph.
 7  Q.   Page 95, Slide 95, starts a new discussion
 8    that relates specifically to Segment 5; is that right?
 9  A.   Yeah.  We've been focused on the hydrology so
10    far, so let's talk about the geomorphic character.
11        CHAIRMAN NOBLE: No, let's eat.
12        THE WITNESS: I'm in favor of that,
13    certainly.
14        CHAIRMAN NOBLE: Let's be back at 1:00.
15        (A lunch recess was taken from
16        11:57 a.m. to 1:04 p.m.)
17        CHAIRMAN NOBLE: Please proceed.
18        BY MR. MCGINNIS: 
19  Q.   Dr. Mussetter, before lunch we were going
20    through the slides, and yesterday Commissioner Allen
21    asked you a question about a portion of the Verde
22    watershed, and I meant to remind you to talk about that
23    when we got there, and I forgot.  So can we go back and
24    cover that?
25  A.   Yes.
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 1  Q.   Was that Slide 84?
 2  A.   I have the relevant slide up.  It's 84.
 3  Q.   Okay.
 4  A.   And the question was, first of all, was I
 5    aware that part of the upper part of the Verde basin is
 6    a closed basin; and the answer is yes; and did I
 7    incorporate that into my calculations.
 8        It's actually about -- according to the gage
 9    records, it's about 360 square miles involved in that
10    closed basin, and that's a really small percentage of
11    the total Verde basin.  So it is incorporated into that
12    number, but you couldn't tell it.  It's in the decimal
13    places out to the right.
14  Q.   I saw your pointer up there.  Were you
15    circling the 82 or the 92?
16  A.   Sorry.  I was circling the 92.  I should have
17    been circling the 82.
18  Q.   So is it within the rounding --
19  A.   Yes.
20  Q.   -- percentage?
21  A.   Yes.
22        CHAIRMAN NOBLE: Oh, that's right.  This
23    is the new slide.
24        MR. MCGINNIS: This is the new slide,
25    yeah.
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 1        THE WITNESS: This is the new slide.
 2        CHAIRMAN NOBLE: Yeah, there is no 82 on
 3    the old slide.
 4        THE WITNESS: Correct.
 5        BY MR. MCGINNIS: 
 6  Q.   Let's go back to Slide 95 then.  I think we
 7    were getting ready to start talking about some things
 8    specific to Segment 5; is that right?
 9  A.   Yes.
10  Q.   Okay.  And Segment 5 runs from where?
11  A.   Segment 5 runs from Stewart Mountain Dam to
12    the Verde confluence.
13  Q.   Okay.  Slide 96.
14  A.   Okay.  So, again, just to refresh our memory
15    on the hydrology and talk a little bit about some of
16    the differences between the natural and the regulated
17    flow regime, I'm showing on this Slide 96 the median
18    mean daily flow hydrographs for Segment 4 and 5, which
19    is calculated on the basis of the recorded flows at
20    Roosevelt and the Tonto Creek flows; and then the top
21    one adds the Verde flows into that.
22        So you see the typical pattern that we've
23    seen already with the high flows during the springtime,
24    low flows in the summer, and then generally some
25    elevated flows during the late summer, early fall
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 1    monsoon season.
 2        So that's characteristic of what the flows
 3    would have been like under natural conditions in
 4    Segments 5 and 6.  Under regulated conditions the
 5    orange line basically represents what that looks like
 6    now.
 7        So these are the median mean daily flows at
 8    the below Stewart Mountain gage for the period from
 9    1935 to 2015, post-Stewart Mountain Dam.
10        As we talked before lunch, the total volume
11    of flow on an annual basis is roughly the same; but the
12    pattern is completely different.  And so now you see
13    it's essentially dry November, December, January, early
14    February; and then we start releasing, and through much
15    of the spring and summer, we're fairly steady at up
16    over 1,000 to 1,500 cubic feet per second.
17  Q.   You talked a little bit earlier about how you
18    had been out recently on portions of Segments 5 and 6;
19    is that right?
20  A.   Yes, yes.
21  Q.   When was that?
22  A.   It was November of 2015.
23  Q.   And according to this graph, that's the
24    portion of the year where there's almost no flow,
25    right?
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 1  A.   That's correct, and that was the case when I
 2    was there.
 3  Q.   Did you go there on purpose during that part
 4    of the year, or was that just when you could do it?
 5  A.   It's just when I could do it.  I would have
 6    preferred to do it when I could paddle more and carry
 7    the boat less, but didn't have the opportunity.
 8  Q.   Anything else on Slide 96?
 9  A.   No, I did want to mention, you know, we hear
10    a lot about the recreational use of that part of the
11    river and under modern conditions.  And I think it's
12    important to recognize that the flow regime is very,
13    very different from what it would have been; much
14    higher flows now during that part of the year that the
15    recreation is going on than there would have been under
16    historic conditions in a typical year.
17        There are also some implications, and we'll
18    talk about it as we go forward, in terms of the effect
19    of those flows on the behavior of the channel as well.
20  Q.   Okay.  Can we move on to Slide 97?
21  A.   So 97 gives us an opportunity to talk about
22    one of the other important aspects of the reservoir
23    systems that impact the character of the Salt River in
24    Segments 5 and 6 and, actually, historically in
25    Segment 4 even prior to the other dams being
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 1    constructed.
 2        This shows a plot of the available
 3    information that we have about the amount of sediment
 4    that is stored in Roosevelt Dam.  Sorry, in Roosevelt
 5    Reservoir.  I got this information from Salt River
 6    Project records.  We talked earlier about the surveys,
 7    and they concluded that there were roughly 62,000
 8    acre-feet.  I didn't include that data point on the
 9    plot, but 62,000 acre-feet of sediment by about 1916.
10    And then they have some other points that we see.
11        And so we can plot how the sediment's
12    accumulated.  At this point we're approaching 200,000
13    acre-feet of sediment that's stored in that reservoir,
14    and the bulk of that would have gone downstream and
15    passed through Segment 4 and into Segments 5 and 6
16    under natural conditions; and now it's being trapped in
17    the reservoir.  So we have a sediment deficit in the
18    reach below the reservoir.
19  Q.   And is there also sediment captured by the
20    other three dams on the river?
21  A.   Yes, certainly.  Most of it's in Roosevelt, I
22    think, because it's farthest up in the system and
23    captures the bulk of the supply.
24        So it's really cut down the supply of
25    sediment into this reach, and that has some
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 1    implications that we'll talk about too, the
 2    geomorphology of the channel.
 3        Just to get an idea of what these numbers
 4    mean, if you average the accumulation over the,
 5    roughly, hundred-year period that we represent here,
 6    it's about 1,900 acre-feet per year.  And that's
 7    equivalent to a depth of about 5 feet over a 300-foot
 8    wide channel the length of Segment 5, which is about
 9    10 miles.  So it's 5 feet of sediment.  I'm not
10    suggesting that we have had 5 feet of degradation in
11    Segment 5, but just to get a picture of the volume
12    we're talking about.
13        So you can imagine that that would have a
14    substantial impact on the morphology of the channel
15    down in this reach.
16  Q.   Is some of that -- would some of that
17    sediment that's trapped in Roosevelt otherwise have
18    gone to Segment 6?
19  A.   Yes.
20  Q.   And would some of it have otherwise gone all
21    the way down to the Gila?
22  A.   Certainly.
23  Q.   Some of it would have gone to Yuma?
24  A.   Eventually.
25  Q.   So the calculation in the box there is
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 1    assuming this all --
 2  A.   It's just if you spread that out in that sort
 3    of a volume, 10 miles long, 300 feet wide, it would be
 4    5 feet deep.
 5        So when we think about what we see in this
 6    part of the river now, it's really important to keep
 7    this quantity of sediment in mind.  We don't know the
 8    gradation here, but it's probably mostly sand; a fair
 9    amount of gravel and cobbles as well, but mostly sand
10    and silt.
11  Q.   You're talking about the gradation of the
12    sediment that otherwise would be there; is that right?
13  A.   Yes, the material that makes up the bed of
14    the river.
15        So with that in mind, let's look at some more
16    modern and historic photos of the river in Segments 5
17    and 6.
18  Q.   Is this Slide 98?
19  A.   98 is an aerial photograph that was taken in
20    2010 of the portion of the reach upstream, Segment 5,
21    upstream from the Verde confluence.
22        So you see a more or less single-thread
23    channel, some bars along the sides, fairly distinct
24    riparian corridor along the sides of the channel.
25        If you go back to 1934 and see the same area,
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 1    it looks morphologically very similar.  There is
 2    riparian vegetation along the sides of the channel, but
 3    in my view, it's less than there was then.  But you
 4    have to recognize that this photograph is taken some
 5    30 years after Roosevelt Dam was completed and is
 6    actually after most of the upstream reservoirs were
 7    completed, so...
 8  Q.   Let me stop you there for just a second.
 9        MR. MCGINNIS: Can you all see that
10    okay with the lights on, or should we turn the lights
11    off?
12        CHAIRMAN NOBLE: Oh, certainly, we would
13    be glad to do that.
14        MR. MCGINNIS: I just want to make sure
15    the Commissioners can see the photos.
16        CHAIRMAN NOBLE: Which one do you want
17    to do it?
18        There's some that suggest the panel back
19    there works better, but I don't want to --
20        MR. ROJAS: All right.
21        BY MR. MCGINNIS: 
22  Q.   So we're looking now at Slide 98; is that
23    right, Dr. Mussetter?
24  A.   We're actually on Slide 99 at this time.
25  Q.   Tell us again what you were -- now that we
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 1    can see it better, tell us again what you were saying
 2    about Slide 99.
 3  A.   So this a photograph taken in 1934 of that
 4    same reach of Segment 5, and aside from the fact that
 5    it's black and white, looks pretty similar to what we
 6    saw in the 2010 photograph.  But, again, this is a
 7    postreservoir.  This is not in the natural condition,
 8    if you will, of that reach of the river.
 9        You can, however, see the old flood channels
10    in places there along the reach.
11  Q.   Okay.  Slide --
12  A.   And other than that, we didn't have a lot --
13    other than the ones that we looked at earlier, a lot of
14    historic photos of Segment 5; but I did think it was
15    useful to look at some of the photos that I took during
16    my little expedition down the reach in November, just
17    to get a sense of what this looks like.  Again, the
18    flows were very low.  Stewart Mountain gage read
19    8.4 cfs on the day we did the trip November 10th.
20        So we'll just kind of work our way down the
21    reach here.  This photograph is standing on the right
22    bank of the river looking upstream through the North
23    Bush Highway.  The main thing you see here is, other
24    than the bridge, is the cobble-gravel nature of the
25    channel in this reach.
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 1        I expect under natural conditions it probably
 2    was still a gravel-cobble bed primarily, but there
 3    would have been a lot more sand, more sand bars and
 4    that sort of thing, in this portion of the reach.  It's
 5    been washed away because the upstream sediment supply
 6    has been cut off and now we've run flows for some
 7    hundred years through this part of the reach with very
 8    little sediment supply.
 9  Q.   Slide 101?
10  A.   This is a photograph that I took about a
11    quarter of a mile upstream from the area known as the
12    Sheep Bridge site, where there was an old bridge
13    abandoned.  I think we saw some photographs of that in
14    some of the previous testimony.
15        Shows the same thing, but a very shallow
16    riffle at this really low flow rate in this area, and
17    that's not uncommon in this area.  It's still a very
18    coarse-grained gravel-cobble bed at this location.
19        Notice, also, the very distinct riparian
20    corridor along the sides.  I expect that that corridor
21    was much more dynamic under natural conditions, because
22    it's subject to more frequent flooding that would rip
23    the vegetation out.
24        Now we do get periodic peaks that are so high
25    they're not stored by the upstream reservoirs, but
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 1    they're much -- they're probably smaller when they do
 2    occur, and they certainly happen much less frequently
 3    than they did historically.
 4        And the other part is that steady flow regime
 5    during the late spring, summer months, when flows are
 6    being released from Stewart Mountain, would elevate the
 7    flow and tend to irrigate that, which would also tend
 8    to encourage more vegetation growth.
 9  Q.   And would that vegetation tend to stabilize
10    the channel more than it would have been under natural
11    conditions?
12  A.   Yes, you would have much more of a tendency
13    for a single thread, less dynamic, laterally dynamic
14    channel.
15  Q.   Would the lack of sediment that had been
16    stored by the upstream reservoirs also contribute to
17    that?
18  A.   Not necessarily contribute to the riparian
19    corridor, but I wouldn't be surprised.  I looked.  I
20    could find no data to prove this, but I expect there's
21    been some downcutting in this reach because we've
22    reduced the sediment supply and some of the former --
23    at least the finer grain component of the bed has been
24    winnowed away, and that's caused the bed to come down.
25    How much, I can't really say.
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 1  Q.   Would the lack of sediment have tended to
 2    make the channel more of a single-thread channel than
 3    it would have been when all of that sediment was coming
 4    down?
 5  A.   That is a typical reaction in a reach that's
 6    starved of sediment and subject to steady flows
 7    compared to the really dynamic natural flows.
 8  Q.   Slide 102?
 9  A.   So 102 is just moving downstream.  This is
10    the same area a short distance downstream, in the
11    vicinity of where the Sheep Bridge used to be.  I
12    believe you're seeing -- you can see a little bit of
13    the old bridge pier.  It's kind of on the left center
14    of the photo here.  Cobble-bed system.
15  Q.   Can you point that out?  I'm sorry, I can't
16    see that.
17  A.   I'm sorry.  It's this right here.
18  Q.   Okay.
19  A.   It's not easy to tell.  I can see it more
20    clearly in my version.
21  Q.   Slide 103?
22  A.   103 is just moving downstream another quarter
23    of a mile or so; and, again, very shallow riffle,
24    coarse-grained cobbles in the bed of the stream, cobble
25    bars on the sides, riparian vegetation along the sides
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 1    of the channel.
 2        Moving down about a mile and a half below the
 3    bridge that we previously looked at, now you see a
 4    cobble bar that basically goes all the way across the
 5    river, and then you see sort of a scour channel on the
 6    lower right corner of the photo where the flows have
 7    come in and they're hard against a pretty stable left
 8    bank of the river, and that contributes to the
 9    development of a deeper channel in that area.
10  Q.   You're talking about Slide 104 now, right?
11  A.   I'm talking about 104, yes.
12  Q.   When -- you said this was at 8.4 cfs, is that
13    what you said?
14  A.   Yes.
15  Q.   If there was substantially more water in
16    there, would the area to the left have been under
17    water?
18  A.   Yes.
19  Q.   Is the bed there where -- that area that
20    would have been inundated by the water, is that smooth
21    and flat like concrete, or are there boulders and
22    cobbles?
23  A.   No, the boulders here are probably up to 8,
24    10, 12 inches in diameter.  They're big boulders, and
25    it's a fairly planar surface across there, but there is
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 1    topographic variability, and the boulders stick up into
 2    it substantially.
 3  Q.   You walked through a portion of this river
 4    when you couldn't -- this portion of the river where
 5    you couldn't float it, right?
 6  A.   Yes, I walked the reach you're looking at.
 7    It was not possible to float.
 8  Q.   Was it difficult to walk down this river?
 9  A.   Well, we often called them ankle-busters, the
10    boulders or cobbles that you see here, because it's
11    challenging, yes.
12  Q.   Anything else on Slide 104?
13  A.   No.
14  Q.   105?
15  A.   This is just another view farther downstream,
16    near I think what they called the Foxtail takeout.
17    It's used, I think, only by the emergency vehicles, and
18    just cobble bed, fairly flat; big, large cobbles all
19    the way across the channel; very, very shallow.
20  Q.   Slide 106?
21  A.   I'm just continuing to move down.  Similar
22    feature; you do see off on the side sort of a scour
23    channel where there's some bedrock outcrop on the side,
24    and that contributes to the formation of a deeper
25    thalweg channel in that part of the reach.
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 1  Q.   Slide 107?
 2  A.   This is a photo adjacent to the Blue Point
 3    Ranger Station looking upstream across a really shallow
 4    riffle.  Shows the same type of features; riparian
 5    corridor on the side, cobbles on the bed.
 6  Q.   Do you recall where you started this trip and
 7    where you ended at?
 8  A.   Yes.  We started right where I took the first
 9    photo we looked at, right below the North Bush Highway;
10    and we took out at the campground just right at the
11    Verde confluence, basically.  So that was the reach
12    that we covered.
13  Q.   Okay.  Anything else on 107?
14  A.   No.
15  Q.   Slide 108?
16  A.   Continuing down.  What you see through this
17    reach at this low flow level is fairly consistent all
18    the way through, really.
19  Q.   Okay.  And is this still in Segment 5?
20  A.   This is still in Segment 5.
21  Q.   Slide 109, I think you're at?
22  A.   So this is adjacent to the Goldfield Ranch
23    recreation site.  The one thing that you do see here,
24    the bed seems to be somewhat coarser -- sorry, somewhat
25    finer now.  We're seeing more sands and small gravels
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 1    among the cobbles, not as many large cobbles at least
 2    on the surface here.  So there is undoubtedly some
 3    additional sediment supply that's come in within this
 4    reach, and there's probably -- it's a wide area, so
 5    it's probably somewhat depositional; could even be some
 6    backwater effect from a downstream bend there.
 7  Q.   Slide 110?
 8  A.   And then this is about a mile upstream from
 9    the Verde River.  You see the single thread, very flat
10    cobble bed, riparian corridor along the sides.
11  Q.   Slide 111?
12  A.   111 is moving down another four-tenths of a
13    mile, roughly.  You can see part of the campground
14    facility up on the left bank.  This is one of the
15    takeouts.  The Verde River is just right around the
16    corner here.  You see some bedrock outcrop along the
17    side, typical cobble bed.
18  Q.   Slide 112?
19  A.   Okay.  So that was sort of the end of the
20    walk down the creek, if you will, the river.  Now I
21    want to go back and look sort of a bigger picture view
22    of portions of the reach.  These are photographs that I
23    took in 2013 from the helicopter.
24        This particular photo is looking upstream
25    across Granite Reef Dam, so we're seeing part of
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 1    Segment 5 and part of Segment 6 here.  The dam is this
 2    linear feature right about in the center of the
 3    photograph, and then you see the ponded water upstream
 4    from the dam in the background.  And then you can also
 5    see the dry riverbed, sort of wide channel downstream
 6    from Granite Reef Dam, below where all the water's been
 7    diverted out.
 8  Q.   Where is the break between Segment 5 and 6?
 9  A.   The break, I believe we put it at the Verde
10    River confluence.
11  Q.   So the same as Mr. Fuller's break?
12  A.   I believe so.
13  Q.   Can you see the Verde River in this picture,
14    confluence?
15  A.   No.
16  Q.   So are you really just looking at Segment 6
17    here?
18  A.   Okay.  Yes.  Yes.
19  Q.   Is it confusing because the breaks have moved
20    from Granite Reef to the Verde-Salt confluence?
21  A.   Yeah.  I get confused about the precise
22    location.  It's not so important.  I mean if you're
23    doing a geomorphic study of this river, the Verde River
24    confluence is a really important location in terms of
25    change.  Granite Reef Dam obviously is also a really
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 1    important.  So I tend to think of it as upstream from
 2    the Verde River and downstream from Granite Reef Dam.
 3    The area between there is the pool of Granite Reef, and
 4    it is what it is.  It's backwater, really.
 5  Q.   Anything else on Slide 112?
 6  A.   No.
 7  Q.   Okay.  Slide 113?
 8  A.   So this is just another photograph of the
 9    backwater upstream from Granite Reef Dam.  You see
10    water and you see riparian corridor along the sides of
11    the channel.
12  Q.   Okay.  Is this a photo you took?
13  A.   I also took this in October of 2013.
14  Q.   Before we finish up on Segment 5, I want to
15    just make sure we understand your opinion about what
16    the differences are in the geomorphology of Segment 5
17    between natural conditions and 2015, '16.
18        Would you say that the channel is different
19    because of the sediment trapping in the upstream
20    reservoirs?
21  A.   It most definitely is different because of
22    the sediment trapping.  There is less sediment supplied
23    to the reach.  We have had essentially the same volume
24    of water go through that reach, albeit at different,
25    sort of more sustained flow rates, less flashy than it
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 1    did historically.  So that's moved a lot of the
 2    sediment that would have formerly been there out.  I
 3    wouldn't be surprised if there had been a fair amount
 4    of downcutting of the riverbed.  It's lower now than it
 5    was before.  By how much, we really can't say.  At this
 6    point it's pretty much armored.
 7        And then, again, the sustained flow regime
 8    from the dam releases during the summer, spring and
 9    summer months, would also tend to elevate the water
10    levels above what they would have been historically
11    during those times of the year and would encourage
12    stability of the riparian corridor.
13        So you would have a tendency for a more
14    stable single-thread channel than you would have seen
15    under natural conditions.
16  Q.   What are the ramifications of those impacts
17    on the ability to float a boat in that channel?
18  A.   Well, if there's more sediment supply and the
19    river is wider, the depths would obviously be
20    shallower.  It would move it more in the direction, if
21    you think of Dr. Schumm's chart that we talked about
22    yesterday, move it more in the direction of the
23    meandering-type channel.  So you would expect to see
24    more multiple threads, more than one, not necessarily a
25    single-thread channel, and shallower depths.
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 1  Q.   And when you say more multiple threads, are
 2    you saying more under natural conditions than there are
 3    now, or vice versa?
 4  A.   Under natural conditions you would -- it
 5    would tend to move it more in the direction of a
 6    braided-type system.
 7  Q.   And the flows today versus the flows in 1860,
 8    are those more regular throughout the year, or are they
 9    more variable throughout the year?
10  A.   They're more regular, higher during the
11    summer months, a thousand to 1,500 cfs, typically,
12    release from Stewart Mountain Dam during those months,
13    and then basically completely trial during the winter
14    months.
15    
16        EXAMINATION BY COMMISSIONER HORTON
17        COMMISSIONER HORTON: Let me ask a
18    question.  Is silt ever removed from a river?
19        Maybe in the Mississippi.  I don't know.
20        THE WITNESS: Is the silt ever removed?
21        COMMISSIONER HORTON: Yeah.
22        THE WITNESS: Well, hmm.  Under natural
23    conditions, or what are you --
24        COMMISSIONER HORTON: No, not under
25    natural.  Like the buildup behind the dam, would they
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 1    ever come in and try to remove some of that or --
 2        THE WITNESS: They do sometimes dredge
 3    the head of reservoirs if there's too much siltation.
 4    There are also programs where they try to flush it
 5    through.  They have low-level outlets, and they'll
 6    lower the reservoir and try to increase the velocities
 7    to flush it through.  But that's a challenging problem.
 8    
 9        DIRECT EXAMINATION (CONTINUED)
10        BY MR. MCGINNIS: 
11  Q.   Okay.  Do you know whether there's any silt
12    removal activities at Granite Reef?
13  A.   I actually don't know the answer to that
14    question.
15  Q.   But if there were silt removal activities at
16    Granite Reef, that wouldn't affect the buildup of silt
17    in Segment 5, right?  Segment 5 is above Granite Reef.
18  A.   Right.
19  Q.   Can we talk about Segment 6 then?
20  A.   Okay.
21  Q.   Segment 6, just remind us where that is?
22  A.   Yes.  That goes basically from the Verde
23    confluence downstream to the Gila River confluence,
24    where the Salt River flows into the Gila River.
25  Q.   Okay.
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 1  A.   So I have a few photographs that I took from
 2    the helicopter just showing what the channel looks like
 3    under modern conditions.  Some aspects of it are
 4    roughly similar to what it would have been under
 5    natural conditions, and some aspects obviously not.
 6        So the first one is Slide 115.  That's
 7    51st Avenue bridge that you see in the middle of the
 8    photograph.  Obviously no water in the river at this
 9    time, at this location; but you do see the evidence of
10    the multiple channels, the braid channels and so on,
11    the very wide river.  And that's created by the flood
12    flows that come through.
13        These are marks left by postdam floods, but
14    you would see similar things, probably more pronounced
15    even, under natural conditions.
16  Q.   Is it safe to assume the channel itself even
17    here at 51st Avenue, in the middle of the Phoenix area,
18    is altered from what it would have been under natural
19    conditions?
20  A.   It is.  There's been -- you know, there's a
21    lot of infrastructure that affects the channel.  There
22    have been a lot of sand and gravel mining upstream from
23    here.  So this is -- I'm not trying to portray this as
24    being the natural condition of the river, by any means.
25  Q.   Slide 116?
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 1  A.   So this is moving down.  This is still
 2    51st Avenue is in the foreground here at the bottom of
 3    the picture, looking downstream towards the Gila River
 4    confluence.  Again, same sort of thing; you see the
 5    evidence of multiple channels in there, obviously
 6    affected by human activities.
 7  Q.   In the upper right in that photograph, you
 8    see some water.  Do you know where that water comes
 9    from?
10  A.   My understanding is it comes from a sewage
11    treatment plant.  It's the releases, wastewater from
12    the sewage treatment plant, yeah.
13  Q.   Anything else on Slide 116?
14  A.   No.
15  Q.   Okay.  117?
16  A.   117, a photo that I took farther downstream.
17    It's just below the 91st Avenue bridge, so we are very
18    close to the Gila River confluence here.  You see a lot
19    of vegetation.  The historic channel basically covered
20    most of the area that you see in this photograph.
21        Now, because it's been dry for so long, you
22    see riparian vegetation -- or vegetation, I should say,
23    all the way across that, some bare sand bars, and then
24    you see the remnants of old channels among that
25    vegetation.
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 1  Q.   Okay.  Slide 118?
 2  A.   So we can look at some of the historical
 3    photos.  I've included a modern photo here just for
 4    context, in terms of where we are.  So the star on this
 5    photograph shows the area that I'm going to illustrate
 6    on the subsequent photo.  This is a Google Earth image
 7    that was taken within the last year or two.
 8        So we're just above Gilbert Road here.  This
 9    is Gilbert Road right below the star.  If we look at
10    that in 1934, this is what that area looked like.
11    Still postdam, but pre a lot of the human disturbance
12    in that area at least.  And you can see that this area,
13    under higher flow conditions at least, was a very
14    braided section of river.
15  Q.   Okay.  Slide 120?
16  A.   120, again, modern photograph of that same
17    area.  Now we'll look at an image that's just on the
18    downstream side of what's now North Gilbert Road.  This
19    is a 2002 photograph.  You see some of the old braid
20    channels here, but that area has really been heavily
21    disturbed by sand and gravel mining activity that you
22    see on both sides of the channel.
23  Q.   Slide 122?
24  A.   On 122, moving farther downstream, this is a
25    Google Earth image next to Sky Harbor Airport,
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 1    basically, above I-17, I-10/I-17 crossing there; and
 2    this is what that area looked like in 1934.  Clearly a
 3    very heavily braided reach, wide, many channels, bars
 4    all the way across the river there.
 5  Q.   In the 1934 photos, those are poststatehood;
 6    is that right?
 7  A.   Those are poststatehood.
 8  Q.   They're postdiversions?
 9  A.   Yes.
10  Q.   Are they in the ordinary and natural
11    condition?
12  A.   No, they clearly are not natural conditions;
13    but they do have a lot of characteristics of what --
14    based on what I know about the system, what that area
15    would have looked like under natural conditions.  There
16    are some differences, obviously, but I think that's
17    representative.
18  Q.   Slide 124?
19  A.   So moving farther downstream, this is
20    91st Avenue here, so I think this is the Gila River
21    confluence coming in in this area.  So we'll look in
22    the area where the star is about in the center of the
23    photograph.  A 2002 photo, so there's a bit of water in
24    the channel here.  You have more or less a
25    single-thread channel carrying the flow, a few sort of
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 1    ponded areas, a lot of vegetation in the channel, and
 2    some, clearly, some shallow riffles in areas where it's
 3    constricted down from the deeper ponded areas.
 4  Q.   Okay.  Slide 126?
 5  A.   So now we'll look at a few images of the
 6    historical mapping in these areas.  This one is -- 126
 7    is the Google Earth image, modern image.  And we'll
 8    look just downstream from the Interstate 17/I-10
 9    crossing.  This is a map that was developed in the
10    early 1900s that would more or less represent natural
11    conditions.  It's certainly before the major
12    diversions.  The Arizona Dam was in place at this time,
13    but none of the other upstream facilities were; and
14    probably fairly limited impacts from the local
15    infrastructure, although you obviously see road
16    crossings here.
17        In this mapping it does -- they've colored in
18    at least a single-thread channel through the reach; but
19    you also see, by the upstream pointing fingers in these
20    contours, that there are other high flow channels
21    present across the sort of gravel-cobble bed width of
22    the river in this particular area.
23  Q.   Tell us some more about the upstream.  What
24    are those?
25  A.   So these upstream-pointing fingers are the
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 1    contour lines; and when you see a line that's V-shaped
 2    in the upstream direction, it means that there's a
 3    depression right in this area or it's an indication of
 4    a channel, basically.
 5  Q.   So it would drop off as you go downstream?
 6  A.   So it drops off as you go downstream.  And if
 7    you walked across that, it would be lowest right in the
 8    center, and then you would go up on either side of it,
 9    so a channel.  So each of those fingers is a former
10    flow channel.
11  Q.   Okay.  Move on to Slide 128.
12  A.   And then this is a similar area.  The
13    previous one, the contour interval was -- I think it's
14    either 10 or 20 feet.  The 1902 mapping actually has it
15    mapped at 5-foot contours, so the distance -- the
16    vertical distance between each one of these subsequent
17    either light or dark contours is 5 feet.  And, again,
18    you see the same type of features, basically.  They've
19    colored in a single-thread channel, for sure, and then
20    you have fingers showing the other high flow braids.
21  Q.   Okay.  Slide 129?
22  A.   So we'll move back down.  Let's see.  This is
23    in the area of -- it's farther downstream from where we
24    were previously and, again, similar coarser-scale
25    mapping.  You see all the fingers across.  This is
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 1    Slide 130.
 2        If we go to 131, this is the 5-foot contour
 3    mapping of that same area.  Unfortunately, the mapping
 4    that was available curved right on the boundary between
 5    two maps, so the meshing of the two together is a
 6    little sketchy.  It's really difficult to match them
 7    up, but you get the general picture; that there are a
 8    lot -- if you walked across that, those are 5-foot
 9    contours again, so there's quite a bit of variability
10    across the channel, and each one of those fingers
11    represents a former high flow channel.
12  Q.   The blue part, does that show multiple
13    channels?
14  A.   It does.  In this particular area, he's
15    colored in three channels carrying flow.
16  Q.   Slide 132?
17  A.   Slide 132, this will obviously be familiar to
18    Mr. Fuller.  It came from his 1987 thesis, and I
19    included it just to make the point that, you know, that
20    portion of the reach has been historically very
21    dynamic.  The channel between 1868 and 1952, according
22    to this, the primary thread of the channel in that
23    portion of the reach has been virtually every location
24    across the high flow corridor there.
25        So it's been a very dynamic system, or it was
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 1    during that time frame, which is also a characteristic
 2    of braided, shallow, dynamic channels.
 3  Q.   Is that also characteristic of arid
 4    watercourses?
 5  A.   And arid watercourses, for sure, yes.
 6  Q.   Slide 133?
 7  A.   Okay.  So with that in mind, to try to
 8    address the issue of -- we talk about the high flow
 9    braids and the single or double or perhaps
10    triple-thread lower flow channels.  I appreciate the
11    argument on that, and so Mr. Fuller has tried to
12    quantify what we would expect typical flow depths to be
13    in those channels.
14        According to his report, the quantification
15    was done based on cross sections that were cut from the
16    5-foot contour mapping.  That's those same maps that we
17    looked at a few minutes ago.  And he did hydraulic
18    calculations to estimate the flow depth, average
19    velocity, top width at particular locations along the
20    channel, and to represent the sort of average
21    conditions along Segment 5 and Segment 6.
22        And for several reasons, I take exception to
23    his characterization of the typical depths, and we'll
24    talk about the reasons for that.  One is obvious in
25    this figure.  We talked at length this morning about
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 1    the discharges were two and a half to three times too
 2    high on the discharge to represent the median flow.
 3    So, therefore, the depths are considerably higher than
 4    they should be.  But, nonetheless, we can talk about
 5    what the impact of that would be on what his results
 6    should have been.
 7  Q.   Okay.  Move on to the next one.
 8  A.   So the next slide shows the bed profile that
 9    we've digitized from the 5-foot contour mapping for
10    Segment 6.  So you see the bed of the river, and each
11    one of the little plus signs that you see is where it
12    crosses at one of the 5-foot contour lines.
13        We tried as best we could to locate the cross
14    sections that he used for his analysis, that Mr. Fuller
15    used for his analysis.  We may be off by some short
16    distance, but we were able to match up pretty closely,
17    based on the shape of the sections that were shown in
18    Appendix D of his older report.  And so you see they
19    were evenly distributed; one right below Granite Reef
20    Dam, and then the downstream one was between 67th and
21    91st Avenue.
22  Q.   And here you're talking about Slide 134?
23  A.   I'm sorry.  This is Slide 134.
24        You see some variability in the bed profile,
25    some steep zones.  I'm not really sure what that is.
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 1    Maybe it's a road crossing.  There's some other places
 2    where it's steeper than the average, certainly.
 3        So let's look at how, just based on the
 4    5-foot contours, how the slope varies.  So we've taken
 5    the distance between each contour and calculated the
 6    slope in that 5-foot segment, and I've plotted that
 7    here.  There's some really steep ones, and whether
 8    those are real or not, I'm not really sure.  But as we
 9    go farther downstream, you see, you know, on average
10    it's in the .0015 to 002 range of slopes, typically;
11    but you see a lot of spikes of steeper slopes as well.
12        And we can -- sorry.
13        So if you project vertically -- and we'll
14    look at another figure later on that shows this more
15    clearly. -- we can address what slopes were actually
16    used by Mr. Fuller in his calculations for these depths
17    that he represents to be representative of the reach.
18  Q.   Wait a minute.  Before you go on to that
19    slide --
20  A.   Yeah.  Sorry.
21  Q.   -- let's stop and break this one down a
22    little bit more.
23  A.   Yeah.
24  Q.   The left horizontal -- left vertical axis is
25    what?
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 1  A.   Yes, sorry.
 2        This is elevation.  So to read this plot, the
 3    brown line is the bed profile.  The bottom is the
 4    distance in miles upstream from the mouth of the Salt
 5    River or the confluence with the Gila.  And then the
 6    elevations along that profile you read off of the left
 7    axis.
 8  Q.   What's the right horizontal -- or vertical
 9    axis?
10  A.   The slope is plotted with respect to the
11    right axis.  Obviously the magnitude of the numbers
12    are -- so they're orders of magnitude different, so if
13    you'd plot the slope on that same axis, then it would
14    all be right down on the line.  So I zoomed in on that,
15    so when you're looking at the blue line, go across to
16    the right axis if you want to know what the values are.
17        So we see some areas here that are as steep
18    as approaching 1 percent, basically.
19  Q.   What does the blue line depict?
20  A.   And the blue line, again, is the local slope
21    of the riverbed between successive 5-foot contour lines
22    from the map.
23  Q.   Okay.  So the blue line doesn't show the
24    actual inundations of the river itself; it's the
25    changes at the slope, is that -- am I understanding
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 1    that?
 2  A.   It's just simply the slope of the river.  And
 3    the slope of the river, as we'll see in a minute, is an
 4    important parameter in terms of how deep the flow is
 5    and how fast it's going in any particular area.
 6  Q.   Sorry for the delay.
 7  A.   That's okay.
 8  Q.   Go to 135.
 9  A.   So I have a series of maps showing the
10    locations where we believe Mr. Fuller's cross sections
11    were located.  This is the most upstream one.  You see
12    Arizona Dam actually labeled in the upper right-hand
13    corner, and so it's down around the bend here at the
14    location indicated by this shaded red circle.
15  Q.   And that Cross Section 6 you have put right
16    at the point where a double channel starts?
17  A.   It's right at the point of a double channel,
18    that's correct.
19  Q.   Do you know whether it's right at the point
20    of the double channel or --
21  A.   The cross section does not indicate a high
22    spot in the middle, so it must be just upstream from
23    the bifurcation.
24  Q.   How were you able to figure out where
25    Mr. Fuller's cross sections were?
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 1  A.   Well, two things.  One, his cross sections
 2    show elevation.  So we went along the river and found
 3    the place where the bottom of his channel would match
 4    the elevation on the map.  Then obviously some of them
 5    are not exactly on the 5-foot contour, so there's some
 6    interpolation involved.
 7        So then we adjusted that by matching -- by
 8    digitizing cross sections across and comparing with his
 9    plot in the Appendix D of his report, and we shifted
10    the channel -- the cross section up and down still
11    frame until we were able to match as closely as we
12    could the shape of the cross section that he presented.
13  Q.   Okay.
14  A.   So I think we're -- we may be some feet off,
15    but we're not very far off if we are.  Certainly close
16    enough for the argument that we're making here.
17  Q.   Is that all you have to say about 135?
18  A.   So 135 is the map of Cross Section 6.
19        136 is a similar map of Cross Section 5.
20        137 is Cross Section 4, and that occurs a
21    short distance downstream from Tempe Butte.
22  Q.   And, again, just so I'm clear, the base map
23    that you have shown on this slide you think is the same
24    base map that Mr. Fuller used to get his cross section
25    from?
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 1  A.   Based on the citation in Mr. Fuller's report,
 2    this is the same map, yes.
 3  Q.   That was 137, right?
 4  A.   Yes.
 5  Q.   Okay.  Slide 138?
 6  A.   138 is the location of Cross Section 3 just
 7    down on sort of the north edge of Phoenix -- or, sorry,
 8    the east edge of Phoenix as it existed at that time.
 9        Cross Section 2 farther downstream, and then
10    I'd also point out the shape of the contours around
11    that.  There's obviously a lot of braiding of the
12    higher flow channels in that location at least.
13        And then Cross Section 1 near the downstream
14    end between 67th and 91st Avenue.
15  Q.   Okay.  Let me ask you a question about the
16    map --
17  A.   Yes.
18  Q.   -- the 1902 map.
19        We've been talking about a 5-foot contour
20    interval?
21  A.   Yes.
22  Q.   Can you tell us what that means?
23  A.   Yes.  It means that each of these sort of
24    irregular lines that you see, the vertical difference
25    between successive sort of irregular lines, the contour
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 1    lines, is 5 feet.
 2        So if I walk from this point to that point, I
 3    would go, going in the upstream direction, I would go
 4    up by 5 feet.  And, similarly, from here to here is
 5    5 feet.
 6  Q.   Do you know what the elevation is for any
 7    given point between those two lines?
 8  A.   You don't really know what it is.  You can
 9    infer some things about it just by the general slope of
10    the line; but, essentially, we're forced to assume that
11    it's basically flat.  Not flat, but a uniform slope
12    between the contour lines, based on this.  We know
13    that's not the case, but it's much more irregular than
14    you would get by -- you would assume by just simply
15    looking at this map.
16  Q.   So for a particular point on the river
17    between two contour lines, do you know what that exact
18    elevation is by looking at this map?
19  A.   You do not, and that's one of the limitations
20    of the analysis that we're talking about here, frankly.
21  Q.   For a particular point that's between two
22    contour lines, is all you know that it's between the
23    elevation of the higher contour line and the elevation
24    of the lower contour line?
25  A.   That's really all you know, yes.
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 1  Q.   Okay.  Anything else on Slide 140?
 2  A.   No.
 3        So at the risk of being a little bit overly
 4    academic, I want to show the equation here that is used
 5    to do the calculations that Mr. Fuller did and that we
 6    repeated.  And I show this not so much to emphasize the
 7    equation itself, but to emphasize the parameters or the
 8    values that go into that equation.
 9        The Q is the discharge.  So that's the amount
10    of flow in the river.  The n-value is -- we call
11    that -- it's the Manning's roughness coefficient, and
12    it's a characterization of the hydraulic roughness or
13    the energy loss that is occurring as the water flows
14    down the river.  So a higher number means it's rougher,
15    harder to get the water to go downstream.  It has to be
16    deeper to build up enough head to force it downstream.
17    So bigger numbers mean deeper flows, essentially.
18        The cross sectional area and the hydraulic
19    radius are strictly a function of the topography of the
20    channel.  Cross sectional area I think is
21    self-explanatory.  If you took the river and froze it
22    and made a slice through the ice that you froze and
23    measured the area of that end, that would be the cross
24    sectional area, okay.
25        The hydraulic radius is a parameter that is
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 1    roughly akin to the depth in a channel like the Salt
 2    River, and it's made up -- it's the ratio of the area,
 3    cross sectional area of the channel, to the wetted
 4    perimeter.  And, again, wetted perimeter means just
 5    what it says.  If you drew a line or measured the
 6    detailed line, the distance along the bed of the
 7    channel across the cross section that is wet at that
 8    flow, that's the value of the wetted perimeter.
 9        And, again, in a wide shallow channel, the
10    hydraulic radius and the depth are almost identical.
11  Q.   Let's talk a little about the Manning's n.
12  A.   Yes.
13  Q.   We talked about that some, I think, with a
14    couple witnesses on the Gila?
15  A.   Yes.
16  Q.   Can you tell us again what that is?
17  A.   Yes.  It's, again, a characterization of
18    the -- another way to phrase it is the resistance to
19    flow.
20  Q.   And that's a number; is that right?
21  A.   It's an empirical number that we know values
22    of from, basically, experience from calibration of the
23    equation to known cross sections and water-surface
24    elevations and discharges.  And there we've done a lot
25    of work.  In fact, in my Ph.D. dissertation it was
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 1    mostly about how to calculate that number from sort of
 2    theoretical principles and, of course, in mountain-type
 3    streams, different from this.  But there's some
 4    theoretical underpinning.
 5        But, again, the important aspect of that
 6    number is the bigger the number, the deeper the flow
 7    will be, and generally the slower the flow will go.
 8  Q.   Okay.  So for purposes of the work you did,
 9    what number did you use --
10  A.   So the --
11  Q.   -- on the Salt?
12  A.   The curves that I'm going to show in a few
13    minutes are all based on the same .045 number that
14    Mr. Fuller assumed in his analysis.
15  Q.   And do you think that's the right number?
16  A.   I, frankly, think that number is on -- I
17    would characterize it as on the high side of a
18    reasonable number.  If you ask me to estimate a band of
19    what I think it would be if I was able to go out there
20    and precisely calibrate, I'm pretty sure it would be
21    lower than that.  There could be areas that would be
22    that high.
23        I'll give you an example of that.  The FEMA
24    flood insurance study that's the effective flood
25    insurance study for this area -- and, again, they're
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 1    looking at high flows that are deeper, for sure. --
 2    they actually used values of .03 to .035 for this same
 3    reach of the river.  And I would think, in the
 4    single-thread sort of low flow channels that we're
 5    talking about here, 035 is probably, in my experience,
 6    a more reasonable value.
 7  Q.   And if somebody was running these
 8    calculations and used .035 for the Manning's n instead
 9    of the .045, what impact would that have on the results
10    that they got for depths?
11  A.   The depths would be somewhat lower than what
12    you see.
13  Q.   Anything else you have with respect to the
14    equation on --
15  A.   The final parameter that I didn't discuss is
16    the slope.  So those -- the values that you saw in the
17    blue squiggly line on the previous plot also go into
18    this calculation.
19        CHAIRMAN NOBLE: Let's take a break.
20        2:15.
21        (A recess was taken from 1:57 p.m. to
22        2:15 p.m.)
23        CHAIRMAN NOBLE: Let's go forth.
24        BY MR. MCGINNIS: 
25  Q.   Okay.  I think we were up to -- we finished
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 1    the Manning's equation slide, and we were up to
 2    Slide 142; is that right?
 3  A.   That's correct.
 4  Q.   Okay.  Let's talk about Slide 142.
 5  A.   So I'm going to use Mr. Fuller's Cross
 6    Section No. 6 to sort of illustrate how all of this
 7    works to help make the points that I would like to
 8    make.
 9        This is sort of a zoomed-in version of a map
10    that we looked at before the break, and we see the line
11    for Cross Section 6 cutting across the 5-foot contour
12    lines at the head of the split flow channel.
13        So if we go to Slide 143, we can see the
14    shape of the cross sections as represented by those
15    5-foot contours.  I've inset above that an image of the
16    plot that occurred in Appendix D of Mr. Fuller's
17    report, which was part of the CH2M Hill 2003 effort.
18    And then the larger brown line below that is my version
19    of that same cross section cut along that yellow line
20    that we saw in the previous image.
21        Some things we should discuss about this,
22    when you look at the information here, the only places
23    that we really have direct information about the bed of
24    the river is where those black dots occur, okay.
25        So all the rest of that is -- I phrase it as
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 1    assumed.  We assume that it slopes uniformly between
 2    one line and the other.  And, again, remember that
 3    those points vertically are some 5 feet apart.
 4        So we have the bed of the channel, and we're
 5    showing it here as a flat surface at roughly elevation
 6    1,286.  We don't really know that that's where that is.
 7    The only thing we know is it's somewhere between 90
 8    and -- 85 and 90, basically.  And it appears to us,
 9    based on the shapes, that we simply -- that that was
10    set by interpolating the distance between the adjacent
11    contours along the channel lines.  So we're roughly
12    20 percent of the distance from where the 85 contour
13    crosses the river to where the 90 contour crossed the
14    river.
15  Q.   Let me interrupt you for a second.  You've
16    said "we" several times in your answer, and I want to
17    make sure that we're clear about what's the portion of
18    the work that Mr. Fuller did and what portion of the
19    work that you did.
20        Can you kind of go back through that and talk
21    about the intervals?
22  A.   Yes.  I confused that.  By "we," I'm talking
23    about myself and my staff that were helping me with
24    this work.
25  Q.   Okay.  For example, assuming the bottom of


Page 2464


 1    the channel is at 1,286 or 1,287, is that something
 2    that was in Mr. Fuller's report that you also did, or
 3    is it something that you did?
 4  A.   It's consistent, as you can see by comparing
 5    Mr. Fuller's plot, the black line above here, and my
 6    plot at the bottom.  We're consistent with that.  And
 7    based on the distances between the 1,285 and the 1,290
 8    contour, that's a reasonable assumption for where the
 9    bed of the channel would be at that location.
10        So this is certainly influenced by what
11    Mr. Fuller assumed, but I don't necessarily disagree
12    with that location.
13  Q.   What's the difference, if any, between the
14    graph that you did that's the bigger part of the graph
15    on this slide and the CH2M Hill graph that Mr. Fuller
16    did?  Are they two copies of the same thing, or is
17    there a difference?
18  A.   My attempt with this slide is to demonstrate
19    that when we independently create a cross section along
20    that line, we come up with virtually identical shape.
21    I've included his plot as an inset, so it's more
22    compressed.  It's smaller.  If I stretched it out so
23    that the numbers matched on both plots, they would
24    overlay almost exactly on top of each other.
25  Q.   So the CH2M Hill inset, is that the cross
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 1    section from Mr. Fuller's 2003 report?
 2  A.   That's correct.
 3  Q.   And the bigger curve, is that something that
 4    you derived by looking at the same map that he used?
 5  A.   That's correct.  It's my attempt to reproduce
 6    his curve.
 7        So I think it's really important to
 8    understand, you know, where we really have information
 9    and where we're assuming the information.  Now, you can
10    imagine, the distance between those two lowest contour
11    lines, we're at something a little bit less than
12    1,900 feet to 2,300 feet, so that's almost 400 feet
13    across there.
14        If you went out to the river in that area at
15    the time that the mapping was done even and you walked
16    across the river, I'm virtually certain that you
17    wouldn't go uniformly down to 1,286 and then dead flat
18    across and then slope up the other side like you see
19    there.  There would be quite a lot of irregularity
20    along that particular line.
21        Specifically what that irregularity would be,
22    we don't know.  We don't have any information to be
23    able to tell.  But it is a limitation.  We're making
24    some fairly gross assumptions about the shape of the
25    channel by plotting it this way.
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 1  Q.   And, for example, the part you were just
 2    pointing at here right below the 1,290 line, could the
 3    shape of that line have a significant impact on the
 4    width and depth of the channel?
 5  A.   Yes.  It would certainly increase the wetted
 6    perimeter, which would increase the resistance to flow,
 7    which would tend to make the flows shallower.
 8        And the reality is, you know, if we plot the
 9    water surface that we compute from the Manning equation
10    on here, you would assume that the depths are all
11    uniform all the way across where that flat part of the
12    channel bottom is.  And the reality is, it's not at all
13    uniform.  There would be some deeper areas and some
14    shallower areas for sure.
15  Q.   Okay.  Anything else on Slide 143?
16  A.   No.  So that's good for that.
17        So, now, if we take that cross section and
18    apply the Manning's equation to that shape, so that
19    involves the area and the hydraulic radius parameters
20    in the Manning equation; if we take the slope between
21    the two 5-foot contour lines on either side of that
22    cross section along the river, put that in the Manning
23    equation; if we put the .045 Manning's n-value into the
24    equation, and then calculate the depths that correspond
25    to a range of discharges, we can come up with a plot
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 1    that looks identical to Mr. Fuller's plot.
 2        So the image that I'm showing now is a copy
 3    of the -- we call them hydraulic rating curve plots
 4    that show the relationship between depth on the left
 5    axis, velocity on the right axis, and discharges
 6    ranging from zero to 2,000 cubic feet per second.
 7  Q.   Is this Slide 144?
 8  A.   Sorry.  This is Slide 144.
 9        When we take the cross section that I just
10    showed you and put the numbers into it from our
11    analysis, I can overlay our curves on top of
12    Mr. Fuller's and match almost identical.  So I feel
13    very comfortable that we've accurately reproduced
14    Mr. Fuller's work for this particular cross section.
15        I'm not going to show you the rest of the
16    other five cross sections, but I can tell you that I
17    have the same analysis for each of those five cross
18    sections as well, and we were able to match equally
19    well.
20  Q.   Does that mean that you agree with
21    Mr. Fuller's opinions or just that you were able to
22    reproduce his work?
23  A.   Clearly I don't agree with Mr. Fuller's
24    opinions.  I'm just trying to reproduce his work so
25    that I have a basis to go forward to address what I
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 1    think are some of the flaws in his reasoning.
 2  Q.   Did you have to do this because you were
 3    trying to figure out what the difference in depth would
 4    be given the differences in your two different results
 5    about flows?
 6  A.   For the flows, that's one of the reasons.
 7    Also, I wanted to make sure that I did clearly
 8    understand how he developed his curves.
 9  Q.   And for your curve here, you've colored the
10    two lines so you can tell the difference, right?
11  A.   Yes.  That's the only difference.
12  Q.   Anything else on Slide 144?
13  A.   So that's 144.
14        So --
15  Q.   This is 145?
16  A.   So moving to Slide 145, this slide addresses
17    the channel slopes that Mr. Fuller used, appears to
18    have used in his analysis.  Again, he didn't document
19    those in his report, so we don't have direct evidence
20    of that; but by back-calculating the slope to reproduce
21    his curve from that cross sections, we can get pretty
22    close.
23        His slopes for each of the six cross sections
24    are represented by the brown lines, and you can see
25    that they vary from about .0007, 75 or so, up to about
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 1    .0026.
 2        When we locate the cross section where we
 3    think it belongs within those 5-foot contour segments
 4    and calculate our own slope independently, we get the
 5    numbers represented by the blue lines.  There are some
 6    minor differences, but as a practical matter, we think
 7    we've adequately reproduced what he did.  I would say
 8    that shows pretty good agreement.
 9  Q.   So what's the difference between the units
10    on the left axis and the units on the right vertical
11    axis?
12  A.   Yes.  It's just two different ways of
13    representing the slope.  The left axis is, on average,
14    how far you would fall per each foot of length along
15    the channel going downstream.
16        On the right axis, it's that same fall per
17    mile.  So the middle of the plot says we would fall
18    about 8 feet per mile along the length of the channel.
19    So they're the same number.  They're just using
20    different units.
21        I've also shown a line here for the average
22    slope of Segment 6 through that whole reach, which is
23    about 8.4 feet per mile.  And so you can see two of his
24    slopes are somewhat steeper than the average.  Three of
25    them are substantially less.  And one of them is, I


Page 2470


 1    would say, slightly less than the average.
 2  Q.   The 8.4 feet per mile average slope, is that
 3    something you calculated, or was it in Mr. Fuller's
 4    report?
 5  A.   It's something that I calculated from the
 6    profile that we looked at earlier.
 7  Q.   Did he report an average slope on that
 8    section?
 9  A.   If he did, I don't recall.  He may have.  I
10    just simply don't remember.
11  Q.   Anything else on Slide 145?
12  A.   No.
13  Q.   Okay.  Slide 146?
14  A.   Okay.  So with this slide I want to begin to
15    discuss the changes in depth that you would have for
16    different discharges.  If you remember, he said that
17    the median discharge in Segment 5, which is actually --
18    6 is just below Segment 5, but I believe in his
19    cross-examination with Mr. McGinnis, he agreed that the
20    shape of Section 6 is probably reasonably
21    representative of what would have been happening up in
22    Segment 5.
23  Q.   Let's circle back.  There's a lot of numbers
24    in there.
25  A.   Sorry.
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 1  Q.   I think we got sections and cross sections
 2    and segments.  I know I had that problem last time we
 3    did it.
 4  A.   Right.
 5  Q.   You're talking here about Mr. Fuller's Cross
 6    Section 6?
 7  A.   Yes.
 8  Q.   Which of his segments is it in?
 9  A.   It's actually at the very upper end of
10    Segment 6.  It's right below Granite Reef Dam.
11  Q.   And when you were talking about it being
12    representative of Segment 5?
13  A.   Right.
14  Q.   Is that right?
15  A.   Yes.
16  Q.   Go ahead.  I'm sorry, I just --
17  A.   So the point is, it's the best information we
18    have to calculate the hydraulic conditions in
19    Segment 5.  We'll argue that it's close enough that we
20    can get an idea of what the depths would have been.
21        He said that it was between 900 and 1,000 cfs
22    median flow in Segment 5.  So that would imply that the
23    depth at that cross section would be about 2 and a half
24    feet.  And we also said that he's overestimated the
25    median flows there.
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 1        Well, let's talk about Segment 6 as well.  So
 2    he said 1,230, so that would be pushing 3 feet at that
 3    location for the depth.
 4        Based on my analysis of the hydrology, I
 5    think the median flow is closer to 550 cfs, so the
 6    depth would be substantially less, up to a foot less in
 7    Segment 6 or more than a foot less, at about 1.9 feet.
 8    And I'm showing also the 10th percentile flow of about
 9    270, which is 1.3 feet, based on the analysis.
10  Q.   So to get to this graph, did you use,
11    essentially, the same methodology that Mr. Fuller did,
12    but just input the flow numbers that you came up with
13    by looking at those?
14  A.   That's correct.  I think he would have come
15    up with the 1.9 feet if he had come up with the correct
16    median mean daily flow for that area.
17  Q.   Does a lot of this all go back to what you
18    perceive to be an error in taking the 889,000 acre-feet
19    per year and dividing it by the number of seconds in a
20    year?
21  A.   That's correct.  That is the primary reason.
22        I think there's some significant limitations
23    in the analysis just related to the 5-foot contours and
24    the resolution of the mapping we have; but once we get
25    over that assumption, it appears to me that the
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 1    arithmetic, the calculations were done correctly for
 2    the hydraulic rating curves.  And so I would agree that
 3    if you had 1,000 cfs in the reach, that it probably
 4    would be, on average, about 2 and a half feet deep
 5    across the cross section.
 6  Q.   If you have 5-foot contour intervals on the
 7    map --
 8  A.   Yes.
 9  Q.   -- does that mean that any given point can be
10    off by up to 5 feet?
11  A.   Well, you would usually say within a half a
12    contour interval, so you're probably within 2 and a
13    half feet.
14  Q.   So for purposes of using those 5-foot contour
15    interval maps to do this kind of an analysis, does it
16    really help much?
17  A.   In my view, this is a very sketchy analysis
18    to begin with.  I mean we're talking about flow depths
19    that are considerably less than the resolution of the
20    mapping that we're using to estimate those depths.  So
21    I'm not sure that it's a particularly meaningful
22    analysis in any event.
23  Q.   Mr. Fuller had, in his report, one of his
24    depths at 5.3 feet.  Do you recall that?
25  A.   I do remember that.
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 1  Q.   And was that his only depth that he had more
 2    than 5 feet; do you remember?
 3  A.   As I recall, yes.
 4  Q.   And do you recall him during his
 5    cross-examination acknowledging that he had read the
 6    graph wrong to get to the 5.3 feet?
 7  A.   I do recall that.
 8  Q.   And so you've got 5-foot contour intervals,
 9    but you're dealing with depths that are all below
10    5 feet?
11  A.   All below 5 feet, yes.
12  Q.   Anything else on Slide 146?
13  A.   No.
14  Q.   Slide 147?
15  A.   So just to amplify the discussion that we had
16    earlier, I've now done the calculations of what the
17    water-surface elevation would be for three discharges;
18    his median flow of 1,230, my median flow of 550, and
19    then the 270 cfs 10 percentile flow.  And so you get
20    the idea of kind of how that water surface would go
21    with that sort of coarse-scale mapping that we're
22    using.
23  Q.   And this is using Cross Section 6?
24  A.   This is, again, continuing to use Cross
25    Section 6.
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 1  Q.   Is that in Segment 6?
 2  A.   And it is in Segment 6.
 3  Q.   And the flow data, the flow numbers you're
 4    using for you and for Mr. Fuller, are those the numbers
 5    from Segment 6?
 6  A.   They are also for Segment 6.
 7  Q.   Anything else on Slide 147?
 8  A.   No.
 9  Q.   Slide 148?
10  A.   Okay.  So let's -- now that we've sort of
11    established that we understand what happened, let's
12    look at the implications of that to the flow depths
13    that I believe he should have represented in his table.
14        This is an image of his hydraulic tables for
15    Segments 5 and 6.  If we use Cross Section 6 as the
16    basis for the estimate in Segment 5 and we use the
17    348 cfs median flow that I estimated, as opposed to his
18    992, I get a depth that is 1 and a half feet at that
19    cross section, which is less than half of the 3.8 that
20    he included in his table; and the velocity also goes
21    down because there's lower flow.
22        Interestingly, my width is substantially
23    greater than his, which that puzzles me.  I'm not sure
24    what the issue there is, actually.  I'm confident that,
25    based on the mapping at least, mine is correct.
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 1        And then I can do the same exercise for
 2    estimates of the 10th and 90th percentile flows.
 3    90th percentile on the low end would be 160 cfs, by his
 4    terminology.  The average depth would be 1.3, which is
 5    only slightly less than what he had.  I mean we
 6    basically are agreeing on the depth.  I'm slightly
 7    lower than he is at that point.  And, interestingly,
 8    also somewhat agreeing with the 90th percentile flow
 9    there.  And then on the high end, similar, the 2,240.
10    The cross section data at least would indicate about
11    4.7 feet of depth.  So that's using Cross Section 6 to
12    represent Segment 5.
13  Q.   Did you use the flow numbers for Segment 5 in
14    that analysis?
15  A.   And I used the flow numbers for Segment 5 to
16    do that.
17        Now, if we move down to the bottom of the
18    table that is representative of Segment 6, it appears
19    to me that Mr. Fuller took the results from all six of
20    his cross sections and averaged them together.  So he
21    said 1,230, and then because he misread his chart, he
22    said that the depth was 5.3 feet.
23        If I put 554, my version of the median flow
24    in that reach, into the rating curves, average them for
25    all six cross sections, I get an average depth through
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 1    that whole reach for those six cross sections of
 2    1.9 feet for the median.
 3  Q.   Do you know whether Mr. Fuller actually took
 4    the average of his six cross sections versus taking the
 5    one with the highest depth?
 6  A.   I think you remind me now that those numbers
 7    actually are not the average.  They're the highest.
 8  Q.   For your 1.9, is it the highest or the
 9    average?
10  A.   It is not.  It's the average of all of the
11    depths.  And they obviously vary.  Some of them are
12    less than that and some of them are greater than that,
13    by a few to several tenths of feet.
14  Q.   Does Mr. Fuller's analysis really have
15    anything to do with the average depth?  If he used the
16    highest point and the highest cross section, the
17    deepest point of the deepest cross section, is it
18    really average of anything?
19  A.   I think it exaggerates the depths that are
20    available there.  He had six cross sections that may or
21    may not be representative of conditions through the
22    whole reach, and then he's representing a number that
23    is taken from the deepest one of those cross sections.
24    So I would say, no, it definitely does not represent
25    typical conditions in the reach, and certainly not the
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 1    limiting conditions in the reach.
 2        And then we can do the same exercise for,
 3    again, the 90th percentile on the low end and
 4    10th percentile on the high end.  I more or else agree
 5    with the two discharge numbers that he had for those
 6    two, and my analysis shows 1.3 feet of depth for the
 7    90th percentile and 4.7 feet for the 10th percentile.
 8  Q.   These results on Slide 148, do they represent
 9    your work using Mr. Fuller's cross sections and your
10    flow numbers?
11  A.   This is my version of what I believe he
12    should have put in his table.  I'm not trying to imply
13    that I agree with the conclusions he draws from the
14    analysis.  I'm just saying these are the numbers that I
15    would have expected to see in the table.
16  Q.   And in doing this, did you use his cross
17    sections?
18  A.   These are his cross sections, yes.
19  Q.   Did you also use the same Manning's n that he
20    used?
21  A.   I did use the same .045 Manning's n.
22  Q.   If you had used .03 or 035, would that have
23    made a difference?
24  A.   It would have made a difference.  I did look
25    into that.  I don't have the numbers to show you here,
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 1    but I can represent to you that it reduced the depths,
 2    generally, by about a quarter of a foot, between
 3    two-tenths and three-tenths of a foot.  So the 1.9
 4    median depth for Segment 6 would be somewhere in the
 5    range of 1.6 to 1.7 if we use the Manning's n value
 6    that I think is more reasonable for that particular
 7    part of the channel.
 8  Q.   So would the difference in the depths on the
 9    Manning's n's be substantially less than the actual
10    contour intervals?
11  A.   Yes.  Yes.
12  Q.   Anything else on Slide 148?
13  A.   Well, only to emphasize the point, the next
14    point that I want to make with the subsequent slides.
15    We talked about the slopes at Mr. Fuller's cross
16    sections.  I also showed you the variability in the
17    slopes along the reach.
18        I would argue, if we're talking about
19    navigability along the system, we should be looking at
20    the limiting areas.  If we're going to float a boat
21    through there, I recognize that there will be pools and
22    deeper zones where you can float a boat; but there are
23    also areas that would occur in the steeper segments
24    that would limit your ability to effectively float down
25    through the reach.
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 1        And so if we're going to look at navigability
 2    of one segment of the channel as defined, then we need
 3    to look at the areas that would limit your ability to
 4    float through the reach.  It's the steep zones.
 5  Q.   Are you talking now about Slide 149?
 6  A.   So I'm still on 149, and I've overlaid sort
 7    of a note there about the information that I just
 8    discussed.
 9  Q.   So what would -- go back a second to 149.
10  A.   Sorry.
11  Q.   So what things would affect the depths as you
12    go down the river?
13  A.   Well, there are a variety of factors.  A key
14    one is the shape of the channel or the variability in
15    the shape of the channel as you go along from point to
16    point along the river.  You'll have wider sections and
17    narrower sections.
18        You have variability in the slope.  We show
19    variability among the 5-foot contours, but as we've
20    already discussed, that's a fairly coarse mapping
21    interval.  If you are able to map that at a 1 foot
22    resolution or even a 2 foot, that you often see in
23    contour maps, there would be a lot more variability
24    than you actually see in the plots that we're using
25    here.  So that has a big impact on it.
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 1        Other things would be the effect of
 2    constrictions by vegetation, by the deposition of
 3    coarse-grained sediment that affects the local slope
 4    and the shape of the channel.  So that's what basically
 5    creates the riffles that we see.
 6  Q.   Would having those big cobbles at the bottom
 7    of the bed affect the depth of the water?
 8  A.   Certainly it does.  They stick up into the
 9    flow, and so if there's so many of them across an area
10    that you're trying to pass with your boat, you would
11    have a really hard time getting through that area
12    without at least damaging your boat, banging into the
13    rocks, or you may actually run aground if you can't fit
14    between the rocks, so...
15  Q.   Anything else on Slide 149?
16  A.   No.
17  Q.   Slide 150?
18  A.   So moving to 150 then, let's talk, based on
19    the information we have available to us at least, what
20    the implications would be of using what I would
21    characterize as the limiting slopes along the reach.
22        The red dots are plots of the slopes that
23    were used -- that we believe were used in Mr. Fuller's
24    calculation, and they all cluster around, as we talked
25    about, between, basically, a tenth of a percent and two
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 1    and a half tenths of a percent slope.
 2        Let's consider what would happen if we were
 3    to pick these steeper areas that, in my view, would be
 4    the areas that would limit your ability to float
 5    through the reach, and go through the same exercise for
 6    some of those to see how that affects the amount of
 7    depth or draft that would be available to float a boat
 8    through the reach.
 9        So I'm showing here four cross sections that
10    we, I and my staff, developed for the analysis, and I'm
11    showing the slopes.  They're the steep segments,
12    basically, within that reach.  Those slopes range from
13    about .45 percent up to nearly .7 percent slope within
14    the 5-foot contours.
15        Again, I expect that there would be areas
16    within that and, also, areas within the other flatter
17    areas that are actually even steeper than that if we
18    had higher-resolution mapping.
19  Q.   So are the numbered cross sections
20    Mr. Fuller's cross sections?
21  A.   Yes.
22  Q.   And the ones with the letters, are those
23    yours?
24  A.   I gave letters to designate our cross
25    sections to distinguish them.
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 1  Q.   Did you use slopes to determine which cross
 2    sections to pick for your four?
 3  A.   I did.  I intentionally picked what I believe
 4    are the limiting areas, the steeper slopes.  These
 5    would be the areas that would be the shallowest, based
 6    on the 5-foot contour mapping at least, would probably
 7    be the shallowest portions of the reach.
 8  Q.   So would you expect each of those four
 9    sections, in general at least, to be more limiting to
10    navigation than the six that Mr. Fuller chose?
11  A.   As I said, that's the reason that I picked
12    those cross sections.
13  Q.   Would it be possible or even likely that
14    there could be other cross sections up and down the
15    river that were even more limiting than the four you
16    chose?
17  A.   I expect, almost undoubtedly, there would be,
18    yes.
19  Q.   And would that be for the reasons we just
20    talked about, about boulders and vegetation and change
21    in slope within the 5-foot interval?
22  A.   Variability in the topography within the
23    5-foot contoured intervals, yes, yes.
24  Q.   Anything else on Slide 150?
25  A.   No.
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 1  Q.   Let's go to 151.
 2  A.   So I'll show you a series of maps just to
 3    locate where these cross sections are or what the river
 4    looks like.
 5        Cross Section A happens to be in an area
 6    that's a split channel.  So not only is it a very steep
 7    section of the river, but it's also a place where the
 8    flow, according to this map at least, bifurcates, so
 9    you have less than the total amount of flow in each of
10    the two channels.
11  Q.   Is Cross Section A pretty close down there by
12    the Gila confluence?
13  A.   It is.  It's not far above the Gila
14    confluence.
15  Q.   You're talking about 150?  Okay.
16  A.   Yes.
17        And then Cross Section B is between Central
18    and 35th Avenue.  And so here's the map.  Sorry, the
19    yellow line kind of fades out here, but it's right at
20    this location where I'm pointing now on the right side
21    of the image.
22  Q.   You're on Slide 152 there?
23  A.   I'm on 152.
24  Q.   You're now on 153?
25  A.   Moving to 153, this is the location of Cross
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 1    Section C, if I can remember exactly where that is.
 2        Cross Section C is right above 24th Avenue,
 3    and this is the sort of faint yellow line here in
 4    Section 23.  Both this cross section and Cross
 5    Section B are in single-thread portions of the
 6    reach.
 7        And then this is Cross Section D, which is up
 8    in the Tempe area.  Again, depicted here, there is
 9    somewhat of a split, but I think that's just a
10    backwater channel.  So this would show all the water in
11    the river at this time in that single-thread section at
12    this location.
13  Q.   Okay.  And you're on Slide -- you just
14    finished Slide 154?
15  A.   That's 154 is Cross Section D.
16  Q.   Okay.
17  A.   So the next slide shows the depth rating
18    curves, similar to the ones we looked at before from
19    Mr. Fuller's work.  And I've shown in the -- the blue
20    lines represent the rating curves, depth rating curves,
21    for Mr. Fuller's cross sections, our reproduction of
22    that, which are virtually identical.
23        And then the reddish-brownish-colored lines
24    are the results that you get for the four cross
25    sections that we just discussed that we added.
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 1        Cross Section A1, that calculation is based
 2    on an assumption of a 50/50 split.  So whenever -- if
 3    I'm showing on this plot 500 cubic feet per second,
 4    that bottom curve is based on the assumption that
 5    250 cfs is in that portion of the channel.
 6  Q.   If it wasn't a 50/50 split, would one of the
 7    channels be deeper than that?
 8  A.   Yes, one of the channels would be somewhat
 9    deeper than that.
10        And the thing you can see, a few of his cross
11    sections are in the same depth range for equivalent
12    discharges as some of mine; but the others certainly
13    are on the lower end of the range.
14        And so my conclusion is, for the range of
15    flows that we considered, you would have, in those
16    steeper segments between the 5-foot contours,
17    substantially less flow depth than is represented by
18    his cross sections.
19        And, again, these calculations are based on
20    the n-value of .045, and as we discussed, if I were
21    doing this independently, I would probably use .035 or
22    something in that range; and so those red curves would
23    shift down even further.
24  Q.   The vertical dash line, I think, is that your
25    median value?
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 1  A.   This is the median flow from my analysis in
 2    Segment 6, and so I'm just simply showing where those
 3    cross the rating curve lines, and you can carry over to
 4    the left axis and see the depths that correspond to
 5    that.
 6        So at those four cross sections at the median
 7    flow, it ranges from about 1.2 feet in the Cross
 8    Section A1 up to perhaps 1.7 feet in the deepest one,
 9    which is Cross Section B.
10  Q.   And does it make sense to you, as somebody
11    who knows about rivers, that if you're going down
12    Segment 6 at a given flow rate, that the depth over the
13    course of the river could vary between 2 and a half,
14    2.7, all the way down to about a foot?  Is that
15    normally what happens in rivers?
16  A.   Makes total sense to me.  It probably varies
17    even more than that, actually, if you were able to
18    detail map the whole thing, yes.
19  Q.   And the portion that would stop you from
20    navigating, would that be the 2 and a half feet or the
21    foot?
22  A.   It's obviously the shallow areas that would
23    limit your ability to float the boat through the reach.
24  Q.   And in that shallowest reach -- excuse me --
25    yeah, shallowest cross section, half the time the depth
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 1    would be less than that, correct?
 2  A.   That's correct.
 3  Q.   Anything else on Slide 155?
 4  A.   No.
 5  Q.   Slide 156?
 6  A.   Well, so that completes the discussion of a
 7    lot of information on all six segments.  I think I've
 8    presented a wide variety of evidence that the
 9    Commission can use to consider whether or not this
10    reach was, in fact, navigable under ordinary and
11    natural conditions as a highway of commerce.
12        In my opinion, it does not meet that, that
13    standard.  The depths are too shallow.  It's too
14    variable.  There's too much instability in the channels
15    under natural conditions.  I do not believe this reach
16    would have met the standard that we're talking about
17    for navigability of a river at the date of statehood.
18  Q.   As a hydrologist and geomorphologist, did
19    your analysis focus primarily on the susceptibility
20    prong of the navigability test?
21  A.   Yes.
22  Q.   Have you also heard evidence about attempts
23    at actual navigation?
24  A.   I've heard the discussion about the
25    historical accounts of attempts to navigate.  I've
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 1    heard and read some of the historical information.  I'm
 2    aware of that, but that's not the primary focus of what
 3    I was addressing.
 4  Q.   Would you say, as a general matter, that the
 5    accounts of the attempts at navigation are consistent
 6    with the results of your work about whether the river
 7    was susceptible to navigation?
 8  A.   In my view, the accounts that I hear about
 9    sound like sort of one-off attempts that, by and large,
10    were not very successful, that had issues.  And I'm not
11    at all surprised to hear that, based on the technical
12    data that I reviewed, analyzed to develop my testimony.
13  Q.   I want to ask you about one other topic.
14        When Mr. August, Dr. August, was testifying,
15    it was yesterday or the day before, Commissioner Allen
16    asked him a question about his testimony regarding
17    Father Kino and the travels of Father Kino and whether
18    there was any evidence in tree ring records or anyplace
19    else about whether the climatic conditions during that
20    period of time when Father Kino was here were
21    representative of any sort of long-term trend.  And I
22    apologize if I'm butchering Commissioner Allen's
23    question, but that's what I got out of it.
24        Do you have any information to answer that
25    question?
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 1  A.   I was sort of curious when I heard the
 2    question, and I did have some data that allowed me to
 3    at least give a partial answer to Mr. Allen's question;
 4    two lines of data.
 5        One is an extension.  You saw the plot
 6    earlier based on the tree ring data, the reconstruction
 7    of the mean annual flows.  That data set actually goes
 8    back past the 1700s, so we have data around the turn of
 9    the 17th or the 18th century, I guess it would be, in
10    the early part of that century.
11        And then there's also another data set that's
12    available from the National Oceanic and Atmospheric
13    Administration -- I'm sorry, I'm getting tired. -- that
14    projects the Palmer Drought Severity Index values back
15    many -- several centuries, and it includes that.
16        When I looked at both of those data sets, the
17    period around 1700 to 1705 was a little bit on the wet
18    side of normal, but very close to normal.  And then it
19    slowly dried for half a dozen years or so after that.
20    So by 1710 it was slightly drier than normal, but all
21    well within the range that the climatologists would
22    consider to be normal conditions.
23        So it was not -- based on those data at
24    least, it was not an unusual climatic period for the
25    record.
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 1        MR. MCGINNIS: I don't have any further
 2    questions for Dr. Mussetter at this time.
 3        CHAIRMAN NOBLE: Thank you.  Let's
 4    break, 3:10.
 5        (A recess was taken from 2:55 p.m. to
 6        3:10 p.m.)
 7        CHAIRMAN NOBLE: Bring it on.
 8    
 9        CROSS-EXAMINATION
10        BY MR. SLADE: 
11  Q.   Dr. Mussetter, good afternoon.  Eddie Slade
12    again with the Arizona State Land Department.
13  A.   Good afternoon, Mr. Slade.
14  Q.   Good to see you again.
15  A.   And you as well.
16  Q.   I have a bunch of questions.  You covered a
17    lot of material.  We'll just try to have a good
18    conversation here and get to the bottom of the facts.
19    That's what we're all attempting to do, I think.
20        I want to start out with your understanding
21    of navigability in fact.  Have you heard the term
22    navigability in fact before?
23  A.   I have heard that term, yes, sir.
24  Q.   So you're aware it's been used by the Courts
25    from Utah to PPL Montana, the recent 2012 case?


Page 2492


 1  A.   Yes.
 2  Q.   And what does navigability in fact mean to
 3    you?
 4  A.   Well, as a layperson, not an attorney --
 5  Q.   Yeah.
 6  A.   That's legal language.  It means it is
 7    actually used for navigation.
 8  Q.   Could it also mean you can actually get a
 9    boat down or not?
10  A.   At least in my mind, it wouldn't mean that.
11  Q.   But in terms of navigability, we're really
12    looking at whether boats can travel the river.  That's
13    the important part.  And how frequently they do it and
14    how often is also part of the test; but, ultimately, we
15    want to look at boats and whether they can be floating
16    and going up or down the river, as it were?
17  A.   And doing so for commercial purposes.
18  Q.   Sure.  Let me put it a different way.  Have
19    you ever seen, as part of the test, navigability in
20    theory mentioned anywhere?
21  A.   I don't actually recall hearing it used in
22    that context.
23  Q.   Have you ever heard the Court say there's a
24    depth requirement?
25  A.   I'm aware that some Courts have considered
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 1    depth as a valid criteria, I guess, to help them
 2    determine whether a river is navigable.
 3  Q.   But can you point me to a specific case --
 4    and I think you might have one if there were one. --
 5    that says this depth is required for navigability?
 6  A.   I think there's clearly a lot of uncertainty
 7    about what specific depth would be required.  Depends
 8    on what types of boats you're talking about, a wide
 9    variety of things.  So I don't -- I'm not aware of any
10    specific depth that a Court has said if it's deeper
11    than this, it's navigable; if it's shallower than this,
12    it's not navigable.
13  Q.   Have you ever seen a Court talk about a
14    specific Manning's n that's required or not required?
15  A.   I don't think Courts typically talk about
16    Manning's n values.
17  Q.   Okay.  Have you ever seen a Court talk about
18    a specific flow that's required or not required?
19  A.   I'll give you the same answer.  I don't --
20    no.
21  Q.   Okay.  And we could go down the list in terms
22    of theoretical things that the Court hasn't
23    specifically said one way or another you need X or you
24    need Y, in terms of the theory of navigability?
25  A.   I'll accept that.
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 1  Q.   Okay.  But they have said navigability in
 2    fact?
 3  A.   Yes.
 4  Q.   And so you first went to the river to observe
 5    it on the ground with a boat of November, this past
 6    November of 2015?
 7  A.   That's the first time I went to the Salt
 8    River with a boat with the express purpose of boating
 9    the river, yes.
10  Q.   Okay.  And it was 8 cfs at that time?
11  A.   Roughly.
12  Q.   Okay.  And how long have you been retained on
13    this case?
14  A.   It was probably in 2013 when I first was
15    formally retained on the case.
16  Q.   Okay.  So, more or less, two and a half years
17    you've been on this case?
18  A.   Yes.
19  Q.   Is that adequate opportunity, in your
20    opinion, to go visit the river when there was more flow
21    rather than the 8 cfs?
22  A.   It would have been possible for me to visit
23    the river when there's more flow than that, yes.
24  Q.   Is there a reason you didn't do that?
25  A.   Yes.
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 1  Q.   Why is that?
 2  A.   I simply didn't have an opportunity.
 3  Q.   And I'm asking what do you mean, you didn't
 4    have an opportunity?
 5  A.   Well, this isn't the only project/case that I
 6    work on.
 7  Q.   Is it an important aspect to go to the river
 8    when it actually has the natural flow in it or as
 9    natural as we can get in terms of the amount?  Would
10    that be an important aspect to observe in a
11    navigability case?
12  A.   Can we be specific about what reach of the
13    river you have in mind when you ask that question?
14  Q.   Sure.  Let's talk about Segment 5 and 6,
15    because -- for now, Segment 5 and 6.
16  A.   So in Segment 5 and 6, it would be impossible
17    for me to observe it with natural flows at this time.
18  Q.   Okay.  Would you say that when the river has
19    8 cfs or when the river has 500 cfs, which one is
20    closer to the natural condition of the river?
21  A.   Depends on what time period you're comparing
22    it.
23  Q.   What's the natural median of the river
24    reconstructed, from your opinion, of Segment 5?
25  A.   Segment 5, it's roughly 340 cubic feet per
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 1    second.  350.  I'm sorry.
 2  Q.   Okay.  And that's above where the Verde comes
 3    in?
 4  A.   Yes.
 5  Q.   And you've never seen the river with that
 6    amount of water in it?
 7  A.   I probably have in the past seen the river
 8    with that amount of water in it.  Not in the time frame
 9    that I've been retained on this case, but previously
10    I've driven up along that section of the river.
11  Q.   Okay.  But in terms of taking a packraft or a
12    canoe or a dory or whatever, you haven't been on the
13    ground with anywhere close to the natural median of the
14    amount of water in the river?
15  A.   I have not.
16  Q.   Okay.  Did your client advise you to go see
17    the river at 8 cfs as opposed to an amount in the river
18    that was closer to the natural median?
19  A.   My client didn't advise me on when or whether
20    I should see the river.
21  Q.   So it was entirely your choice to choose to
22    see the river at 8 cfs?
23  A.   Well, that was the opportunity that I had to
24    see the river, and I took advantage of it.
25  Q.   You could have taken advantage of two and a
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 1    half years otherwise, when you could have seen the
 2    river with a closer to natural median amount of water?
 3  A.   Well, I didn't have the opportunity earlier
 4    on to take advantage to see the river, so I didn't do
 5    it.  If I had had the opportunity, I would have.
 6  Q.   Well, you've been down here for the Verde
 7    hearings, for the Gila hearings, for the Salt hearings.
 8    I don't know if you made it to any of the closing
 9    arguments.  But there's been plenty of time when you've
10    been down in the Salt River Valley when there's been
11    more than 8 cfs in the river; is that right?
12  A.   I would expect I've been here when there is
13    more flow in the river, yes.
14  Q.   Okay.  So you chose not to take the
15    opportunity to see the river when it has more water in
16    it?
17  A.   Well, I didn't consciously choose not to see
18    the river.  I consciously chose to do what I was here
19    to do, which was to participate in the hearings.
20  Q.   Okay.  Could have gone on a weekend, checked
21    out the river when you were down here --
22  A.   Sure.
23  Q.   -- when SRP was putting through 700, 1,000
24    cfs?
25  A.   Sure.
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 1  Q.   The amount of water in the river makes a
 2    difference to whether it's navigable or not; is that
 3    right?
 4  A.   Sure.
 5  Q.   And when you talk about whether it's
 6    navigable, we went through a lot of theory, and you
 7    also presented a lot of theory in a case recently up in
 8    Alaska; is that correct?
 9  A.   That's correct.
10  Q.   And that was the Mosquito Fork River?
11  A.   That's correct.
12  Q.   And in that case your client was the Federal
13    Government?
14  A.   That's correct.
15  Q.   And you were being -- your client was
16    opposing navigability?
17  A.   That's correct.
18  Q.   And the State of Alaska was a proponent for
19    navigability?
20  A.   That's correct.
21  Q.   And can you talk a little bit about the work
22    you did for your client in that case opposing
23    navigability?  What type --
24  A.   Yes.
25  Q.   Go ahead.  Excuse me.
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 1        What type of work did you do?
 2  A.   Well, I did a variety of things.
 3    Specifically, what would you like to know about it?
 4  Q.   What kind of models did you create?
 5  A.   Okay.  We created one-dimensional hydraulic
 6    models of several segments of the river.
 7  Q.   And what did your model show you after you
 8    put your inputs in and you came out with your outputs,
 9    regarding navigability of the Mosquito Fork?
10  A.   We used those models for a purpose very
11    similar to the hydraulic rating curves that we just
12    spent a lot of time discussing to evaluate the typical
13    flow depths, variability in flow depths at different
14    discharge levels at those locations.
15  Q.   Do you have any idea what kind of depths that
16    you came up with for Mosquito Fork?
17  A.   They varied from the range of a foot to --
18    well, let me have you define the question.  We came up
19    with a wide variety of depths, depending on where in
20    the reach and what discharge we were looking at.
21  Q.   In the reach that the Federal Government
22    ultimately dropped their quitclaim contest, inevitably
23    saying that reach is navigable and dropping their
24    nonnavigability claim, what type of depths did you come
25    up with?
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 1  A.   First of all, I don't think you characterized
 2    the position of my client correctly.  But, nonetheless,
 3    I say again, depending on the discharge level and the
 4    location, a wide variety of depths, from very shallow
 5    to substantial.
 6  Q.   Can you give me a pinpoint range of some
 7    numbers on the Mosquito Fork?
 8  A.   Not off the top of my head.  I remember areas
 9    that were in the range of a foot or so, and there were
10    places where it was substantially more than a foot.
11  Q.   Okay.  So a foot being --
12  A.   Depending on the flow level.
13  Q.   Sure.  A foot being the low level?
14  A.   For a cross-sectionally averaged depth,
15    that's probably about right.
16  Q.   Okay.  And I do want to make sure I
17    characterize what happened in that case correctly.  My
18    understanding is that the Federal Government was
19    contesting navigability, but they dropped their
20    quitclaim contest and are no longer claiming that they
21    own the riverbed to the section where they were
22    previously disputing it.  Is that your understanding?
23  A.   That is my understanding, yes.
24  Q.   Okay.  And that was an order by one of the
25    Federal District Judges up in Alaska in District Court;
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 1    is that your understanding?
 2  A.   I believe that's the case, yes.
 3  Q.   And what that effectively means is that the
 4    feds dropped their nonnavigability opposition or the
 5    feds are no longer claiming that that stretch of the
 6    river is nonnavigable?
 7  A.   I think what it means is they're not
 8    contesting whether or not it was navigable.  I have had
 9    no discussions with them subsequent to that, so I don't
10    know what their reasoning is; but I certainly don't
11    understand that they're agreeing that it is navigable.
12    They're just simply dropping their efforts to contest
13    that.
14  Q.   Sure.  So maybe they're saving face and not
15    saying one way or another.  Either way, they're dropped
16    out of it.
17  A.   That's fair.
18  Q.   And you were the chief expert for the feds in
19    that case; is that right?
20  A.   I was one of the experts, yes.
21  Q.   Okay.  And you presented the theory that the
22    feds were relying on for that case; is that right?
23  A.   Yes.
24  Q.   Okay.  So, ultimately, either you didn't
25    convince the feds that it was nonnavigable or another
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 1    colleague of yours for nonnavigability didn't convince
 2    your own client that it was nonnavigable; is that fair?
 3  A.   I was not a party to the discussions relating
 4    to whether to proceed with those claims.  I have no
 5    idea what their reasoning was.  The last I knew, we
 6    were preparing for trial; and then I was told that they
 7    decided to drop the claims.  That's all I know.
 8  Q.   What kind of boat were you using in Alaska as
 9    the criterion boat in your models?
10  A.   Mostly focused on what's called a poling
11    boat.
12  Q.   Can you describe the dimensions of that boat?
13  A.   I'm doing this from memory.  If I had known
14    you were going to cross-examine me about the Mosquito
15    Fork, I would have restudied my report.  So I don't
16    remember the precise numbers.  I believe one of the
17    boats that I looked at was in the range of 20 feet in
18    length.  It was a wooden boat, flat bottom.  The beam,
19    the width of the boat was, as I remember it, roughly in
20    the range of 4 to 5 feet, I think.
21  Q.   Do you know what the draw of that boat was?
22  A.   Depends on how much load it's carrying.
23  Q.   What kind of draw did you put for the boat
24    for your model?
25  A.   Mr. Slade, if we're going to cross-examine me
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 1    about the Mosquito Fork case, I would appreciate it if
 2    you would at least give me the opportunity to re-review
 3    my numbers.  I don't remember the numbers specifically.
 4  Q.   Okay.  How about I ask some questions about
 5    the Mosquito Fork tomorrow and give you an opportunity
 6    to take a look at some of your numbers on specifically
 7    the boats that you used, the draw of the boat that you
 8    used up there, and the depths that your modeling showed
 9    the Mosquito Fork had in the reach that ultimately the
10    feds dropped?
11  A.   Well, I can't promise you that I have the
12    time this evening and the energy to sit and restudy my
13    Mosquito Fork case.  I thought I was here to testify
14    about the Salt River.
15  Q.   We are.  We just to want to make sure we're
16    being consistent, because you've testified in multiple
17    places, and we're trying to get consistent information
18    from one case that you use to the next, and we want to
19    see if you're changing your story or if you're sticking
20    to your story.  So that's why I'm asking the questions.
21  A.   If you would show me the information that
22    you're questioning me about in the Mosquito Fork
23    report, I'll be happy to answer whatever questions you
24    have about that.
25  Q.   Okay.  My main question is, what was the draw
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 1    of the boats that you used for your model on the
 2    Mosquito Fork?
 3        CHAIRMAN NOBLE: If you can recall.
 4        THE WITNESS: Well, I don't, frankly,
 5    recall the specifics; but I can tell you that it varied
 6    significantly depending on the load that the boat was
 7    carrying.
 8        BY MR. SLADE: 
 9  Q.   Can you give me the range?
10  A.   I don't remember specifically, but I think if
11    the boat was completely empty, just sitting in the
12    water, if I remember right, it was in the range of
13    4 inches, 4 to 6 inches.
14  Q.   Without a load?
15  A.   With no load, no operator.
16  Q.   And with a load?
17  A.   I recall drafts as much as 2 feet, 2 and a
18    half -- probably 2 feet, as best I recall, somewhere in
19    that range.
20  Q.   So that's your maximum draft; is that what
21    you're telling me, a maximum draft of 2 feet?
22  A.   Well, as I remember, the height of the -- the
23    size of the boat was 2 and a half feet, if I remember
24    correctly.  So anything greater than that and you would
25    have swamped the boat.
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 1  Q.   Okay.  Do you remember how many pounds was in
 2    a boat that was drafting 2 feet in your model?
 3  A.   The criteria load that I was told to use was
 4    a ton of cargo.
 5  Q.   So 2,000 pounds?
 6  A.   (Witness nodded.)
 7  Q.   Okay.  So put 2,000 pounds in the boat, and
 8    you're saying it would draft 2 feet, or is there
 9    something lower than that?
10  A.   Now you're getting into details I simply
11    don't remember.  I would have to look at the curves
12    again.
13  Q.   What kind of boat are you considering for the
14    Salt when you're thinking of whether it's navigable or
15    not?
16  A.   Well, I'm thinking of the boats that could
17    have been used or would have been used as customary
18    modes of travel in this part of the world at the time
19    of statehood, in the early part of the 20th century.
20  Q.   Can you give me a list of what those are?
21  A.   I don't know if I can give you a specific
22    list.  It could be anything from a rowboat up to, you
23    know, a steamer, I suppose would be a valid.
24  Q.   How about a canoe?
25  A.   Under some circumstances a canoe could be
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 1    used as a commercial craft, yes.
 2  Q.   What are the circumstances when a canoe can
 3    be used as a commercial craft?
 4  A.   If somebody's using it to carry on commerce.
 5  Q.   Okay.  And what does that mean to you?
 6  A.   Well, it's to move goods or perhaps people up
 7    and down the river.
 8  Q.   So a canoe --
 9  A.   Up or down the river.  Sorry.
10  Q.   So a canoe carrying people from the
11    confluence of the Verde -- well, a canoe carrying
12    people from Fort McDowell down the Verde and now you're
13    on the Salt, beginning of Segment 6, down into Phoenix,
14    two people, gear for the weekend.  Well, gear for a
15    couple weeks to stay in Phoenix.
16        Is that commerce?
17  A.   I wouldn't necessarily think a one-off trip
18    like that would necessarily be commerce.
19  Q.   So if that trip happened multiple times,
20    coming from Fort McDowell down into Phoenix, is that
21    commerce?
22  A.   If it's for personal use, I wouldn't, again,
23    think that that would be commerce.
24  Q.   If it's two military people coming from Fort
25    McDowell multiple times, is that commerce?
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 1  A.   Two military people?
 2  Q.   People involved at Fort McDowell, sergeants,
 3    majors, and they're coming down to Phoenix.  Is that
 4    commerce?
 5  A.   I don't know why they're going to Phoenix.
 6    I'll give you the same answer.  Just the fact that
 7    they're military people doesn't answer the question.
 8  Q.   Okay.  The reason I'm using that example is
 9    we have examples in the historical record of that
10    actually happening, Major Spaulding and another rank in
11    the military traveling down.  We have a couple of other
12    examples of people traveling from Fort McDowell down to
13    Phoenix.  So I'm just trying to ground that
14    hypothetical in some reality.  And I'm wondering, is
15    that commerce, in your opinion?
16  A.   I think I addressed my -- first of all, that
17    historical aspect is not something that I directly used
18    in my evaluation.  I'm not the historian.  Those
19    questions are better left to the historians.
20        Secondly, as I said at the end of my direct
21    testimony, the accounts that I hear sitting through
22    this hearing about those trips that you relate sound to
23    me like more or less one-off things of people
24    attempting to do something for a wide variety of
25    reasons that don't necessarily involve commerce.  And
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 1    they may or may not have been successful.  Many of them
 2    don't sound like they were successful in terms of a
 3    consideration of whether it meets the legal standard
 4    for a navigable river under the Equal Footing Doctrine.
 5  Q.   Okay.  So I won't ask you about the
 6    historical record too much.  And, in fact, it doesn't
 7    really matter.  You're saying canoes can prove commerce
 8    if they are involved in the right type of situation; is
 9    that what I heard you say?
10  A.   I could understand that a canoe could be a
11    viable craft.
12  Q.   Okay.  And what's the draft of a historical
13    canoe?
14  A.   Well, I'll give you the same answer.  It
15    depends on how much load it's carrying.
16  Q.   Let's talk about the various loads that you
17    considered in a historical canoe, and what would the
18    draft be?
19  A.   Well, an empty canoe draws very little water.
20  Q.   How much?
21  A.   I've never actually measured it.  I suppose
22    it's a few inches maximum.
23  Q.   And what other loads did you consider in a
24    canoe?
25  A.   Well, I don't know that I considered loads in
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 1    a canoe.
 2  Q.   Well, you told us the river was nonnavigable.
 3    You also told us that canoes can be used to prove
 4    commerce if used in the right situation.  So my
 5    question is, what type of draft does a canoe take?
 6    Because we need to know that to compare it to the
 7    depths of the river to see if canoes can be used on the
 8    Salt.
 9  A.   Well, I didn't say that I believed that
10    canoes were used on the Salt for commercial purposes.
11    That's not a relevant -- that wasn't part of my thought
12    process.
13  Q.   Well, now we're talking about historical
14    stuff, and I thought you said, really, you only dealt
15    with susceptibility.
16        So forget historical, whether they were used
17    or were not used.  We're trying to figure out if canoes
18    can be used based on the susceptibility analysis that
19    you put together.
20        So are you saying that you can't tell me one
21    way or another whether canoes can be used on the Salt
22    because you don't know the drafts of a loaded canoe?
23  A.   I didn't tell you that.
24  Q.   Okay.  So what is the draft of a loaded
25    canoe?
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 1  A.   What's the load?
 2  Q.   Before I give you a hypo, did you not
 3    consider what the draft of a loaded canoe is in any
 4    type of situation?
 5  A.   I don't believe I specifically considered the
 6    draft of a loaded canoe, other than to listen to the
 7    discussions that others have presented before this
 8    hearing.  I didn't set about calculating, if I put a
 9    thousand pounds in a canoe, how deep would it sink.
10  Q.   So for your navigability determination, you
11    did not make a determination about whether a loaded
12    canoe would have enough depth to be floated on the
13    Salt?
14  A.   Could you repeat the question, please?
15  Q.   Sure.
16        For your navigability determination, you did
17    not make a consideration of the draw of a loaded canoe
18    and whether that can be used on the Salt?
19  A.   I did not specifically evaluate that as part
20    of my determination, no.
21  Q.   Okay.  So now let me give you a hypothetical.
22    You've got a canoe with two people and a load of
23    200 pounds.  What's the draw of a canoe?
24  A.   I don't know that off the top of my head.
25  Q.   Do you have any estimate that you could
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 1    provide?
 2  A.   It would be more than the few inches that I
 3    told you for an empty canoe.  How much more, it depends
 4    on the size of the canoe.
 5  Q.   Do you --
 6  A.   Depends on the size of the people.  I'm sorry
 7    to interrupt you.
 8  Q.   Sure.
 9        Do you have a maximum draw that that would
10    be?  If you have two people, load of 200 pounds, you've
11    got a historical wooden canoe, what's the maximum draw,
12    in your mind?
13  A.   I don't know, without knowing the specific
14    canoe, the dimensions of it.  I have no way of guessing
15    at that.
16  Q.   So if navigability can be proved by use of
17    canoes, you can't sit here today and say the Salt is
18    nonnavigable, because you don't know what the draw of a
19    canoe is?
20  A.   I can say that, in my opinion, I don't
21    believe the Salt River was navigable, for a wide
22    variety of reasons that we've spent the last day
23    discussing.  And I don't believe I need to bring
24    specifically a canoe into the equation to make that
25    argument.


Page 2512


 1  Q.   Okay.  But my question is, you can't say that
 2    the Salt is nonnavigable for canoes, because you don't
 3    know the draw of canoes; is that right?
 4  A.   Well, I think you're linking two things
 5    together that are two separate concepts.  The fact that
 6    a canoe sinks 6 inches or a foot or 2 feet into the
 7    water, you know, that's not the only thing that you
 8    would consider when you think about whether a reach is
 9    navigable or not.
10  Q.   Okay.  Let me be more specific then.  You
11    can't say that the depths on the Salt do not support
12    canoes, because you don't know the draw of loaded
13    canoes?  Is that more specific?
14  A.   Could you ask the question again?
15  Q.   Sure.
16        You don't know whether the depths on the Salt
17    are sufficient enough to support loaded canoes, because
18    you don't know the draw of a loaded canoe of historical
19    times; is that right?
20  A.   I don't agree with that statement.
21  Q.   What part don't you agree with?  And I'm just
22    specifically talking about depths.  Forget braiding,
23    forget channel migration.  Depths, specifically.
24        And I'm asking you, as you sit here today and
25    you think about what you know about the depths of
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 1    historic canoes or don't know, you can't tell us
 2    whether the Salt has depths that are sufficient or
 3    insufficient for a loaded canoe?
 4  A.   Depending on the flow level, depending on
 5    specifically where you are, I am sure there are many
 6    places on the Salt River that there would be adequate
 7    depth to support a loaded canoe; and I expect there are
 8    many places where you would have trouble navigating,
 9    boating, conveying a loaded canoe through the reach
10    because of the shallow depths.
11  Q.   Okay.  I'm specifically talking about
12    Segment 6.  Segment 6.  So forget all the other
13    segments.
14        When you sit here today thinking about
15    Segment 6 and the depths that you've come up with for
16    your susceptibility analysis that we just saw, can you
17    point to anything in the record or anything you
18    presented that says that loaded canoes have a draw that
19    is too deep for the depths that you've presented?
20  A.   No, I don't -- I can't think of anything that
21    I could point to that would say that a loaded canoe
22    would be deeper.  Certainly common sense would tell you
23    that many of the depths that I computed would be
24    shallower than the draft of a loaded canoe.  Depends on
25    the discharge.  We've looked at cross sections in
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 1    specific portions of the reach.  There's a lot of
 2    variability along the reach that we're not able to
 3    account for.
 4  Q.   But based on the depths that you reported --
 5    and we'll get into the depths -- for Segment 6, your
 6    answer was, no, there's no depth that you have reported
 7    that is too shallow for a loaded canoe, or else you
 8    don't know the answer?
 9  A.   I didn't say that.
10  Q.   What's the draw of a rowboat?
11  A.   I'll give you the same answer.  It depends on
12    the boat.
13  Q.   Okay.  This case is about navigability.  It's
14    about boats on rivers with loads in them.
15  A.   Right.
16  Q.   And are you telling me you didn't consider
17    the draws of boats at all?
18  A.   I didn't tell you that.
19  Q.   Okay.  So I'm going to have to pull from you
20    and give you all the information you need to create
21    draws for boats, or can you tell me any evidence that
22    you have submitted or any theoretical numbers that
23    you've come up with about the draws of historical
24    boats?
25  A.   I did not specifically set about evaluating
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 1    the draw of any particular boat for the work that I did
 2    in this case as part of my evaluation of navigability.
 3    It relates more to the variability in the flows, the
 4    variability in the river, and the many other factors
 5    that we talked about over the last day or so.
 6  Q.   Okay.  So when you talk about depths are
 7    insufficient, they're insufficient for what?
 8  A.   Floating boats.
 9  Q.   What boat?
10  A.   The boats that could have been used around
11    the date of statehood, that would have been used,
12    customary boats of travel for commerce.
13  Q.   Which boats, specifically, is it insufficient
14    for?
15  A.   Well, we've talked about a canoe.
16  Q.   Well, we've talked about how it was
17    sufficient for a canoe.
18  A.   I don't know that we did.  We said there are
19    places where it would be sufficient, and I'm pretty
20    sure there would be places where it wouldn't be
21    sufficient as well.
22  Q.   So this is theoretical?  In theory, you think
23    that there would be places that would be insufficient
24    for a canoe, is that what you're saying, on Segment 6?
25  A.   I wouldn't say in theory.  Based on the
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 1    character of the river, it's my belief that that's the
 2    character of the river, yes.
 3  Q.   For depth purposes?
 4  A.   There would be shallow places along the
 5    river, yes.
 6  Q.   Okay.  But you can't point to anything in the
 7    evidence that supports that?
 8  A.   I can point to the variability in the flow
 9    levels.  We have very low flows at times.  We've
10    analyzed some, what I consider to be, fairly
11    coarse-level analysis of sort of average depths at some
12    individual cross sections along the reach.
13        But, unfortunately, particularly in
14    Segment 6, we really don't have direct historic
15    information that allows us to do that type of rigorous
16    analysis that you seem to be implying I should have
17    done.
18  Q.   Can you point to any depth that is in the
19    record, whether from Mr. Fuller, Mr. Gookin, or your
20    own work that you presented, that shows a canoe cannot
21    float loaded in that depth?
22  A.   Ask the question again, please.
23  Q.   Is there any depth that's in the record for
24    the Salt River, whether it's your depths or
25    Mr. Fuller's depths or Mr. Gookin's depths, for
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 1    Segment 6, that shows that a loaded canoe cannot float
 2    in that river?
 3  A.   Yes.
 4  Q.   Can you point that out to me?
 5  A.   If you look at the rating curves that we
 6    talked about before the break --
 7  Q.   Okay.
 8  A.   -- those go down to basically zero depth.  It
 9    depends on the amount of flow in the river.
10  Q.   At median flow.
11  A.   At the cross sections that were analyzed, the
12    six that Mr. Fuller did, the four additional ones that
13    I did, the average depths in those cross sections, the
14    minimums were in the range of a foot or so.  And I
15    suppose a moderately loaded -- I don't know if a
16    heavily loaded canoe could necessarily get through
17    there, but a typical canoe could go through it, could
18    move through a depth of a foot.
19  Q.   You were retained on this case in about 2013,
20    is that what you said?
21  A.   Yes, that's correct.
22  Q.   And previously Dr. Schumm was retained on
23    this case.  Do you remember when he was retained, that
24    year?
25  A.   I don't remember the specific year, but it
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 1    was probably in the early 2000s, 2001 perhaps, or
 2    somewhere in that time frame.
 3  Q.   Okay.  And when Dr. Schumm was first
 4    approached regarding this case, were you working with
 5    him or did you know him at that point?
 6  A.   I did.  He was part of my company, yes.
 7  Q.   Okay.  So you may or may not know the answers
 8    to those questions, and that's okay.
 9        Did your -- and your client is SRP in this
10    matter?
11  A.   That's correct.
12  Q.   When SRP approached you regarding the case,
13    did they have a position regarding whether the Salt was
14    navigable or nonnavigable?
15  A.   Could you ask the question again, please?
16  Q.   Do you remember if SRP had a position about
17    whether the Salt was navigable or nonnavigable when
18    they first approached Dr. Schumm and then subsequently
19    you in this case?
20  A.   I have no idea about the discussions with
21    Dr. Schumm.  So I don't know the answer to that part of
22    your question.
23  Q.   So you don't know if SRP had a position on
24    navigability when they first approached Dr. Schumm?
25  A.   I don't know that, no.
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 1  Q.   Do you know if Dr. Schumm was asked to do an
 2    objective analysis and then come to a conclusion on
 3    navigability, or was he asked to write a report on
 4    nonnavigability of the Salt River?
 5  A.   I can't imagine that they would have asked
 6    him to write a biased report headed to some conclusions
 7    that they drew.  Dr. Schumm didn't work that way.  So
 8    I'm quite sure he did an independent evaluation.
 9  Q.   If Dr. Schumm had concluded that canoes could
10    be used loaded on the river, would he have reported
11    that in his report, do you think?
12  A.   I can't really answer that question.  I
13    expect he probably would have.
14  Q.   And you provided some new evidence from C038,
15    maybe, that was just submitted last week or a couple
16    weeks ago, two weeks; and there's some maps from the
17    Bureau of Reclamation, previously the Reclamation
18    Department, or what was the previous name?
19  A.   The United States Reclamation Service.
20  Q.   Sure.
21        Where did those maps come from?
22  A.   Those come from the Salt River Project
23    Archives.
24  Q.   And were you provided those maps, or did you
25    find those maps in the archives?
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 1  A.   The answer to both is yes.
 2  Q.   Please explain.
 3  A.   Yes.  So there was discussion about surely
 4    there are more maps than we've seen about the
 5    prereservoir and around the time of the construction of
 6    the reservoir.  They must be there.
 7        So the SRP archivists, as I understand it,
 8    were requested to pull anything they had that could
 9    relate to that, and then I was taken to the archives to
10    look through what they had identified in their
11    archives, to see if there was anything of use.
12        And the things that you've seen and that have
13    been disclosed -- and there were more things that were
14    disclosed than I specifically discussed.  I identified
15    those as things that could be of possible interest and
16    help to the Commission in considering the matter.
17  Q.   Are there things that you looked at that are
18    not disclosed?
19  A.   Well, there were some maps among the group
20    that I looked at that, in my view, were not relevant to
21    the question, that didn't show anything of -- I was
22    specifically looking at maps that would help me
23    understand what the river looked like at that time, and
24    they didn't show me that, so I didn't consider them any
25    longer.
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 1  Q.   Never saw anything about the depths or the
 2    widths of the river in those maps that were not
 3    disclosed?
 4  A.   I specifically was looking for information
 5    about that.  If I had seen that, I would have
 6    identified it and it would have been disclosed.
 7  Q.   Okay.  And you weren't given the chance to
 8    review Salt River Project's archives beyond what you
 9    were provided by them; is that right?
10  A.   I was not.
11  Q.   Do you know if there is more documentation
12    that exists that you were not provided?
13  A.   Well, conceptually, they have a huge archive.
14  Q.   Sure.
15  A.   There was all kinds of things there.  Again,
16    the instructions, as I understand it, the instructions
17    of the archivists was to pull everything they had that
18    could relate to that question of what did the river
19    look like at that time, mapping and that sort of thing.
20        They compiled that together.  I was taken to
21    the archives.  I went through that and identified the
22    things that you've seen.
23  Q.   Did you ever talk to a boater in this matter
24    who has boated the Salt River?  Let me rephrase that
25    question.
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 1        Have you ever talked to a boater who has
 2    boated the Salt River?
 3  A.   Yes.
 4  Q.   Who?
 5  A.   I've talked to Mr. Fuller many times.
 6  Q.   Other than Mr. Fuller.
 7        CHAIRMAN NOBLE: What more can you get?
 8        MR. FULLER: I was just going to say
 9    that.
10        THE WITNESS: I know other people who --
11    white water rafters that have run the Upper Salt.  I,
12    unfortunately, regrettably, have not had the
13    opportunity to do that; but I know people who have done
14    that, and I've spoken with them about it.
15        BY MR. SLADE: 
16  Q.   So they've informed your decision about
17    whether the Upper Salt is navigable?
18  A.   Oh, I'm not sure I would go that far; but I
19    think the discussions that I have had with them helps
20    form my vision, I guess, if you will, of what that
21    reach is like under a variety of flow conditions.
22  Q.   And those are people that don't have any
23    evidence that's been submitted on their behalf in this
24    case, right; just laypeople that you've talked to on
25    the side?
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 1  A.   Well, one individual I would not consider to
 2    be a layperson.  He's a very knowledgeable
 3    geomorphologist, but he's not specifically involved in
 4    the case.
 5  Q.   And he didn't submit any evidence?
 6  A.   He did not.
 7  Q.   We're going to jump around a little.  You've
 8    got a lot of information.  I'll try to do my best here.
 9        Can we pull up your PowerPoint from this
10    morning, and can we go to Slide 158, please?
11  A.   No, because there aren't 158 slides.
12  Q.   The photos, the slides from the photos.
13  A.   Ah, okay.
14  Q.   And do you have the capability of zooming in?
15  A.   I think so.  I'll try.
16  Q.   Okay.  Maybe we can give it a shot here.
17        And this is C038.  I don't have the subpart
18    number with me.  It's a bunch of photos.
19        What segment is this of the Verde -- or,
20    excuse me, of the Salt?
21  A.   This is, let's see, Granite Reef.  So this
22    would be the head of Segment 6, actually.
23  Q.   Head of Segment 6.
24        And do you know what the flow rate is in this
25    photo?
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 1  A.   Let's see.  At the at Roosevelt gage, it
 2    was -- the mean daily flow that day was 1,320.
 3  Q.   Do you see a boat in the right-hand side
 4    there?
 5  A.   I'm not sure that I see a boat there.
 6  Q.   Maybe you could zoom in on the right third of
 7    the photo.
 8  A.   I will attempt to do so.  I've never done
 9    this before.
10        It appears that's the extent to which I can
11    zoom.
12  Q.   Okay.  Does that look like a boat?
13  A.   It could be a boat, yeah.
14  Q.   Okay.  When you looked through all the
15    historical photographs, I know you zoomed up various
16    sections.  Did you look for boats when you did that?
17  A.   I had boats in mind as I was looking at it,
18    yeah.
19  Q.   Didn't see any of those?
20  A.   I did not consciously see any other boats.
21  Q.   Just curious, because I didn't see you
22    mention this, so I didn't know if you had seen
23    anything, because I'm pretty sure you looked at those
24    with a finer tooth than I did.
25  A.   Yeah, I -- well, frankly, I missed this one.


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


(56) Pages 2521 - 2524







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


Administrative Hearing - Volume 11
January 28, 2016


Page 2525


 1    So thank you for pointing it out.
 2  Q.   Any idea of the draw of a boat like that?  It
 3    looks like it's a 10-foot long flat boat, maybe even a
 4    wooden canoe.  Tough to tell.
 5  A.   Yeah, it looks like a fairly small boat.  I
 6    doubt it would be more than a few to several inches at
 7    the most.
 8  Q.   Loaded, any idea?
 9  A.   More than that.  The sides don't look very
10    high, so I don't suppose that it could go more than a
11    foot or foot and a half at the absolute maximum.  I
12    have no idea if it has a keel on it, so that's another
13    factor.
14  Q.   Sure.
15        There is a person next to the boat, right?
16  A.   There is.
17  Q.   So they could be boating; could have just
18    gotten out; we don't know?
19  A.   We don't know.  And this is a fairly high
20    flow.
21  Q.   Sure.
22        Could you go to Slide -- the same group of
23    slides.  Can we go to Slide 213?
24        Okay.  Do we know what the flow rate is on
25    this day?  Do we know the day?
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 1  A.   Unfortunately, we do not know the day.
 2  Q.   Okay.  Slide 217, please.
 3        The same question.  We don't know the day?
 4  A.   We don't know the day.
 5  Q.   Okay.  Any idea how deep that river is there?
 6  A.   Highly variable.  There are probably places
 7    that are shallower than a foot and, undoubtedly, places
 8    that are much deeper than that.
 9  Q.   Any idea how wide it is?
10  A.   I would only be speculating.
11  Q.   Wide enough for a boat of small proportions,
12    5 feet, 8 feet wide?
13  A.   I expect that that's wider than 8 feet.
14  Q.   Okay.  And do we know if this is in flood
15    stage?
16  A.   Again, we don't know.  It's not a -- I would
17    say it's probably not a flood stage photo, because the
18    cobble bar is not underwater.
19  Q.   Can we look at Slide 7, please?
20        CHAIRMAN NOBLE: 7?
21        MR. SLADE: 7.
22        BY MR. SLADE: 
23  Q.   Can you orient us to where we are in this
24    photo again?
25  A.   Let's see.  Let me back up.  So this is
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 1    looking upstream near the damsite.  That photo is in
 2    the red box here.  So I think the dam probably comes
 3    across roughly at this constriction.  You see the
 4    initial temporary powerhouse here on the ridge line.
 5  Q.   Okay.  So we're a little downstream of the
 6    dam that was eventually built?
 7  A.   Yes.
 8  Q.   It's 1904.  Do you know what the flow rate
 9    is?
10  A.   Roughly, 220 mean daily flow on that day.
11  Q.   Okay.  And you said that the median was about
12    340 cfs?
13  A.   In this part of the reach, yes.
14  Q.   Okay.  So there would be about a third more
15    water than we're seeing?
16  A.   Yeah, roughly.
17  Q.   Okay.  And can we zoom in then to that box?
18  A.   Yes.
19  Q.   And do you know what the depth -- can you
20    give us an estimate of what you think the depth might
21    be in that reach that you zoomed into?
22  A.   It's difficult to give you a quantitative
23    estimate.  It's obviously quite shallow.  That's why
24    you have the broken water.  Beyond that, you know, is
25    it more or less than a foot, I can't really tell you at
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 1    this point.
 2  Q.   And if we had more water, a third more water,
 3    would you expect the depth to increase?
 4  A.   Sure.
 5  Q.   Okay.  And what do you think the width is of
 6    that whitish reach, the disturbed reach?
 7  A.   Again, I'm only speculating; but based on the
 8    scale from the point of that bar over to these rocks,
 9    I'll hazard a guess on the range of 20 feet or so.
10    That's a guess.
11  Q.   Wide enough for a small boat?
12  A.   If the depth is adequate, you could probably
13    get a small boat through there.
14  Q.   Slide 10, please.
15        It looks like the main channel of the Salt
16    kind of does a loop to the north as it would be if
17    you're aligned directionally up towards where Tonto
18    Creek comes in and then loops back.  Is that your
19    understanding?
20  A.   Well, one branch certainly follows that
21    course, yes.
22  Q.   Based on what you see, would you call the
23    branch that loops north the main branch of the Salt?
24  A.   That's a really difficult thing to say.  The
25    gradient would be, obviously, steeper across the
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 1    inside, so there could be an equal amount of water
 2    going there.  It's really difficult to tell from the
 3    photograph.
 4  Q.   How wide is the outside northern channel?
 5  A.   Again, I would be speculating.  Probably in
 6    the range of -- I shouldn't speculate.  I don't know.
 7    I can't tell from this.
 8  Q.   Wider than 6 feet?
 9  A.   I'm sure it's wider than 6 feet.
10  Q.   Wider than 10 feet?
11  A.   The water surface I'm sure is wider than
12    10 feet.
13  Q.   Wider than 20 feet?
14  A.   Most likely.
15  Q.   And then the inner channel, how wide is the
16    inner channel?
17  A.   I'll give you the same answers.
18  Q.   Okay.  Wider than 10 feet?
19  A.   I'm sure that's wider than 10 feet.
20  Q.   Wider than 20 feet?
21  A.   Most likely, the water surface is wider than
22    20 feet.
23  Q.   And what do you think the depth of the outer
24    channel, the channel on the left, is?
25  A.   Variable.
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 1  Q.   Any estimate?
 2  A.   It ranges from really, really shallow in the
 3    riffle, right in this area.  I'm not a hundred percent
 4    sure, but I think I can even see rocks sticking out of
 5    it, so there are areas where there is no depth.  And I
 6    expect in the pools above that riffle it could be as
 7    much as a few to several feet.
 8  Q.   Have you ever been going down a river --
 9    you've boated before, right?
10  A.   Sure.
11  Q.   Have you ever gone down a river and you see
12    water that's disturbed, but there's no rocks sticking
13    out?
14  A.   Sure.
15  Q.   Can part of the disturbance of a river have
16    to do with the fact that there's a sandy bed below, so,
17    in fact, there might not be any rocks at all, could be
18    a sandy bed?
19  A.   I don't -- except in some really unusual
20    cases, I don't ever recall seeing a whitewater surface,
21    broken water on the surface, above a sand bed under any
22    circumstances.  I shouldn't say under any
23    circumstances.  Very unusual circumstances if you had
24    that, a sand bed.
25  Q.   You've heard of sand waves, right?
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 1  A.   Sure.
 2  Q.   On the San Juan, I don't know if you've read
 3    the Special Master's report, but he talks about sand
 4    waves; and have you ever seen a sand wave?
 5  A.   Sure.
 6  Q.   They're a little bigger than what might be
 7    there; is that right?
 8  A.   They certainly can be, yes.
 9  Q.   Or they could look like that?
10  A.   I do not believe that's a sand wave, if
11    that's your point.
12  Q.   Okay.  Tough to tell the depth, though, from
13    this photo; you would agree with that, right?
14  A.   With any specificity, yes --
15  Q.   Right.
16  A.   -- it is tough.
17  Q.   Tough to tell if it's deep enough for a canoe
18    loaded?
19  A.   It would be tough to be totally confident of
20    that, yes.
21  Q.   Tough to tell if it's deep enough for a
22    loaded small boat?
23  A.   Well, it's the same answer.
24  Q.   Okay.  And you would characterize this reach
25    that we're specifically looking at as a braided reach,
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 1    right?
 2  A.   Yeah, it's multiple channels.
 3  Q.   And this might be the most braided reach that
 4    we can point to of all the photographs that we have;
 5    would you agree with that, historical photographs?
 6  A.   In Segments 2, 3, and 4, certainly I would
 7    agree that this is one of the most braided reaches,
 8    yes.
 9  Q.   And so this is the most or one of the most?
10  A.   I think the mapping that we looked at shows
11    areas with up to three channels, so I'm not sure I
12    could say it's the most; but it certainly is among the
13    most.
14  Q.   And even with the braids, you can't sit here
15    and tell us that it's too shallow for a loaded small
16    boat or too shallow for a loaded canoe; is that right?
17  A.   I can't tell you with certainty that you
18    couldn't float a loaded canoe over that riffle.  I
19    think you would probably hit ground going across that
20    riffle in a loaded canoe, just from what I see here,
21    but...
22  Q.   But tough to tell the depth?
23  A.   It's tough to tell for sure, yes.
24  Q.   And what's the flow rate for this picture?
25  A.   It's about 220.
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 1  Q.   Okay.  So there would be a third more water?
 2  A.   Right.
 3  Q.   Okay.
 4        CHAIRMAN NOBLE: Let's take a ten-minute
 5    break.
 6        (A recess was taken from 4:08 p.m. to
 7        4:16 p.m.)
 8        CHAIRMAN NOBLE: Please continue,
 9    Mr. Slade.
10        BY MR. SLADE: 
11  Q.   Okay, we left off we were talking about
12    photos, and those are Exhibit C038.  I want to ask you
13    a general question first.  I think the photos have
14    numbers in what was submitted.  Did you submit all of
15    the photos that you've seen?
16        MR. MCGINNIS: I'm sorry.  Are you
17    asking about the photos in the PowerPoint or the other
18    photos he did of his trip?
19        BY MR. SLADE: 
20  Q.   Let me start with the photos that were
21    submitted in your PowerPoint.  And I believe those
22    photos came from SRP providing you with those; is that
23    right?
24  A.   That's correct.  That's correct.
25  Q.   Okay.  Did you submit all of those photos?
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 1  A.   It's my understanding that all of the photos
 2    I have seen are in this package.  I think that answered
 3    your question.
 4  Q.   Are there photos you didn't see that you're
 5    aware of that were not submitted?
 6  A.   I'm aware of no other photos that I did not
 7    see that were not submitted.
 8  Q.   And you're not aware of any photos that SRP
 9    has that could give us some information about the Salt
10    that have not been submitted?
11  A.   I'm aware of no such photos.
12        CHAIRMAN NOBLE: Excuse me.
13        Dr. Mussetter, so we kind of get it
14    clear on the record, did SRP at any time show you or
15    tell you about any photos on the Salt that had boats in
16    them?
17        THE WITNESS: They did not.
18        CHAIRMAN NOBLE: Thank you.
19        BY MR. SLADE: 
20  Q.   Have you seen any photos that have boats,
21    apart from the one we saw, in the historical photos
22    that you provided in that collection?
23  A.   I have seen no other boats than the one you
24    pointed out before the break.
25  Q.   Let's talk about braiding a little bit.
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 1        Your statement is that braiding occurred in
 2    Segments 5 and 6, but not so much in Segment 2; is that
 3    accurate?
 4  A.   That's an accurate statement, yes.
 5  Q.   And somewhat in Segment 3, under Roosevelt?
 6  A.   There were portions of Segment 3 that had
 7    braiding characteristics historically, I believe, yes.
 8  Q.   Like the photo we just looked at where we
 9    talked about the different channels --
10  A.   Right.
11  Q.   -- and we couldn't tell what the depth was,
12    that's an area that you would call braiding in
13    Segment 3?
14  A.   Yes.
15  Q.   And you believe that existed in Segment 5?
16  A.   I think it's likely that at least portions of
17    Segment 5 were braided under natural conditions, yes.
18  Q.   And where would those portions have been?
19    Can you give me a starting point and an ending point?
20  A.   That would be difficult, without looking at
21    an overview map of the area; but the wider portions of
22    the valley I expect would have been braided.
23  Q.   Would braiding have started at Stewart
24    Mountain Dam or downstream of that, because that's
25    where Segment 5 begins?
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 1  A.   In the areas where the valley floor widens,
 2    that's where I think the braiding would have most
 3    likely occurred, if any existed, yes.
 4  Q.   And so that I understand your argument, your
 5    argument is that braiding is an impediment to
 6    navigability because potentially the amount of water
 7    upstream of where the channel splits into two or three
 8    channels, the water splits into those channels and
 9    those braids become potentially shallower and that is
10    an impediment to navigability?
11  A.   That's part of the argument, yes.
12  Q.   Okay.  Have you provided any evidence that
13    supports that argument, that the downstream channels
14    where they might split are, in fact, shallower than the
15    upstream single channel?
16  A.   Yes, and my common sense also tells me that.
17  Q.   Can you tell me where that evidence is?
18  A.   Well, an example would be the cross sections
19    that we looked at right at the very end of my
20    testimony.  We talked about one area where there was a
21    flow split.  It bifurcated into two channels.  And that
22    was the shallowest of all of the cross sections that we
23    looked at, based on the rating curves.  There's less
24    water in the channel.  It's bound to be shallower.
25  Q.   Sure.  Did you pick, for that cross
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 1    section -- we'll get to that later.  So you had a
 2    single channel and then split into two channels.  Did
 3    you do the depth of the lower channel, the southern
 4    channel, or the northern channel?
 5  A.   The calculation was based on the lower of the
 6    two, if I recall correctly.
 7  Q.   Did you do any calculation of the northern
 8    channel?
 9  A.   Yes.
10  Q.   And is that in your report?
11  A.   No, it is not.
12  Q.   What type of depths did you get for the
13    northern channel?
14  A.   As I recall -- I would have to look again,
15    but they were similar.  The rating curve was similar to
16    that in the one that I showed.
17  Q.   Okay.  Would you be able to provide that
18    depth, so we can compare what the actual splits do to
19    the depth of a channel?
20  A.   Sure.
21  Q.   Because it's possible, Dr. Mussetter, that if
22    you have a single channel and it's 100 feet wide --
23    this is a hypothetical. -- and then it splits into two
24    channels and each one is 30 feet wide, for a combined
25    width of 60 feet, now you've got the same amount of
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 1    water going through a smaller combined width, it's
 2    possible those two channels could be deeper, right?
 3  A.   There's a possibility that portions of those
 4    channels could be deeper, sure.
 5  Q.   So braiding in itself is not a determinative
 6    nonnavigability factor?
 7  A.   The fact that the reach is braided alone does
 8    not tell you that the reach is nonnavigable.  It's one
 9    of many lines of evidence that we can use to think
10    about whether it would have been or would not have
11    been.
12  Q.   And the only evidence is the one cross
13    section that picked one of the braids; is that what I
14    heard?
15  A.   No.
16  Q.   Do you have any evidence for how a braid or a
17    split channel is shallower than the upstream single
18    channel, other than the one cross section that you
19    mentioned?
20  A.   That's the only quantitative piece of
21    information that I can offer to you at this time.
22  Q.   Have you seen some of the maps, the
23    historical maps, actually list -- and I think you
24    showed those. -- where the channels split; a main
25    channel and then, I guess, just the other channel, but
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 1    it says, actually, "Main channel"?
 2  A.   I've seen that notation on those maps, yes.
 3  Q.   Okay.  So you would expect, if it splits into
 4    what the USGS is calling a main channel, that it would
 5    clear, if you're a boater with a loaded boat, it would
 6    be clear which channel you would take your boat on?
 7  A.   Sometimes that's clear, but it's not always
 8    obvious.  I've been in places where I've come to a
 9    bifurcation in the channel, and I took what I thought
10    was the main channel and was very frustrated when I got
11    down to the very end of it.
12  Q.   But at least for the USGS, when they made the
13    maps and they put in where the Salt was and they listed
14    main channel, it was clear to them where the main
15    channel was, from what we know?
16  A.   From what we know, they thought they knew,
17    yes.
18  Q.   So getting back to our theory then, you have
19    a hypothetical, we'll call it, a 100-foot wide channel.
20    Now you split into one channel that's 20 feet wide and
21    another channel that is 60 feet wide.  Could be that
22    the 20-foot wide is significantly deeper, and that
23    might be the main channel?
24  A.   Well, you're giving me a hypothetical.  I
25    suppose it's conceivable that that could happen.  I
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 1    think it's unlikely, but it's possible.
 2  Q.   We don't know?
 3  A.   Yeah, we don't know.
 4  Q.   Okay.  But we do have some evidence today,
 5    which is that the Salt in Segments 5 and 6 does have
 6    some splits when it has median flow; is that right?
 7  A.   Yes.
 8  Q.   Okay.  Now, at 8 cfs you probably couldn't
 9    see those splits, but would you be able to see where
10    those splits are if you went down at median flow on the
11    river today in Segment 5 and 6?
12  A.   If there were splits, you would be able to
13    see them, yes.
14  Q.   And there are splits.  I think we just agreed
15    on that?
16  A.   The mapping indicates that there are splits,
17    yes.
18  Q.   So you could take a boat, go down your single
19    channel where there's only one channel.  You could load
20    it with 1,000 pounds, roughly.  It could be a
21    historical wooden boat.  You could get to a split.  You
22    could take what you think is the main channel, and you
23    could see if, in fact, the braiding affects your
24    ability to navigate?
25  A.   Yes, you could do that.
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 1  Q.   And did you do that study?
 2  A.   No.
 3  Q.   That is a study that was done with the Edith.
 4    You're aware of that, right?
 5  A.   I'm aware that the Edith floated down the
 6    river at a flow higher than the median flow, yes.
 7  Q.   Well, we'll talk about what the median flow
 8    is.  But you're aware that the Edith went down
 9    Segment 5 and 6, and in those segments there are
10    splits, what you would call braiding, and the Edith
11    successfully navigated those splits with a load of
12    about 1,000 pounds, right?
13  A.   Under the conditions that the river is in
14    today, yes.
15  Q.   And did that factor at all into your
16    navigability determination, the Edith's trip?
17  A.   Well, I think about everything I hear that's
18    related to this, so I suppose in some ways I thought
19    about that.  I thought it was interesting that they did
20    that.
21  Q.   Have you ever seen anywhere in any historical
22    document that you might have come across where someone
23    said the Salt is not navigable because of braiding?
24  A.   Define historical document for me.
25  Q.   Any document you've ever read.
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 1  A.   Yes.
 2  Q.   And what document is that?
 3  A.   The one that immediately comes to mind is
 4    Dr. Schumm's report.
 5  Q.   Okay.  That was a report on all documents
 6    that he might have seen, and it included his opinion.
 7    So I'm asking for historical documents, historical
 8    descriptions that have said the Salt is not navigable
 9    because of braiding.
10  A.   Well, first of all, I didn't study the
11    historical documents.  I'm not the historian.  But, no,
12    I have not read any specific statements that said the
13    Salt River is braided; therefore, it's not navigable.
14  Q.   One of the references in your report is to a
15    paper by William Graf called "Flood-Related Channel
16    Change in an Arid-Region River"?
17  A.   Yes.
18  Q.   And that is from, I think, 1983.  Does that
19    sound about right?
20  A.   Sounds about right.
21  Q.   I've got a copy of that for you and for the
22    Commission.
23        CHAIRMAN NOBLE: You're so kind.  Thank
24    you.
25        DIRECTOR MEHNERT: Is that in evidence?
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 1        MR. SLADE: It's not in evidence.
 2        CHAIRMAN NOBLE: Do we need to identify
 3    that with some mark?
 4        DIRECTOR MEHNERT: Is it going to be in
 5    evidence?
 6        MR. SLADE: Yes, we'll put it in
 7    evidence.
 8        DIRECTOR MEHNERT: It will be C042.
 9        MR. ROJAS: It's C042.
10        CHAIRMAN NOBLE: Mr. Slade, has this
11    been referenced anywhere else before?  Why do I kind of
12    remember that name, Graf?
13        MR. SLADE: Graf has a number of papers.
14    Dr. Mussetter, I'm sure, can opine about this more than
15    I can, and he's got different papers for different
16    years on different subjects.
17        CHAIRMAN NOBLE: Okay.  Thanks.
18        MR. SLADE: This one specifically is not
19    in.  I believe there are some other Graf reports that
20    are in.
21        BY MR. SLADE: 
22  Q.   But, Dr. Mussetter, this is a document that
23    you've referenced in your report?
24  A.   It is.
25  Q.   And it's cited in your report?


Page 2544


 1  A.   It is.
 2  Q.   And you relied on this document to some
 3    degree?
 4  A.   Yes.
 5  Q.   Okay.  Could you turn to Page 127, which is
 6    the third page?  And you've been talking a lot.  I've
 7    been talking less, so I'll read it for you, and you can
 8    let me know if I read it correctly.
 9        I'm on the second paragraph.  "The channel
10    might be characterized as braided, but it lacks the
11    numerous subchannels of nearly equal magnitude found in
12    some braided streams in glacial or semi-arid regions.
13    The banks of the high-flow channel are poorly defined
14    and are approximately 152 meters or 500 feet to 1524
15    meters or 5000 feet apart.  Within these limits is a
16    well-defined low-flow, invert, or main-flow channel.
17    This main-flow channel has banks from 1 to 8 meters
18    (3 to 26 feet) high and a width ranging from 66 to 328
19    meters (200 to 1000 feet).  The main-flow channel is
20    usually filled by flows that have a return interval
21    under natural conditions of about 5 years.  Channel
22    materials range from coarse sand to very large cobbles
23    and a few boulders with medium diameters of 0.6 meters
24    (2 feet) or greater.  Although the channel has changed
25    somewhat over the past century, it has not behaved like
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 1    the nearby Gila River has described by Burkham (1972,
 2    1976)."
 3        So, first, did I read that correctly?
 4  A.   I believe you did, yes.
 5  Q.   Okay.  And the first thing I would like to
 6    point out or ask you about is the first sentence, and
 7    it says -- let me back up.
 8        Is this paper about the Salt River?
 9  A.   I believe it is, yes.
10  Q.   Okay.  So that paragraph is talking about the
11    Salt River?
12  A.   I believe he's referring to the Salt River.
13  Q.   Okay.  And he says "The channel might be
14    characterized as braided," and then he says, "but it
15    lacks the numerous subchannels of nearly equal
16    magnitude found in some braided streams in glacial or
17    semi-arid regions."
18        And is that similar to what we discussed
19    where you might have a split, but the splits have
20    unequal amounts of water in them, potentially?
21  A.   I'm challenged to understand your correlation
22    between what this says and that conversation.
23  Q.   Sure.  My question is, when I read "it lacks
24    the numerous subchannels of nearly equal magnitude
25    found in some braided streams," am I understanding that
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 1    correctly to mean that the braids do not have equal
 2    amounts of flow, and, in fact, one might be what we
 3    would characterize as a main channel and one might be a
 4    slew or a subchannel?
 5  A.   Well, he says some braided channels in
 6    glacial or semi-arid regions have many braids, many
 7    subchannels, that are nearly equal magnitude.  And this
 8    one, the Salt, tends to have less of that.  Is that --
 9  Q.   Yeah, I think that's my understanding too.
10        So that could go to our discussion that if
11    you have a split and the USGS has identified a main
12    channel and then you might have another channel, the
13    main channel might have far more flow than the other
14    channel?
15  A.   It very well could, yes.
16  Q.   And that's important for navigability, am I
17    correct, because a channel that has split, but still
18    has a main channel, might still have sufficient flow
19    for navigability?
20  A.   That's conceivable.
21  Q.   And these braided streams in glacial regions,
22    you've studied some of the rivers in Alaska?
23  A.   Yes.
24  Q.   And we saw some photos of the braiding from
25    some Alaska rivers?
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 1  A.   Yes.
 2  Q.   Those are unlike the braiding that's on the
 3    Salt; would you agree?
 4  A.   It's much more active in the photos that I
 5    showed you than what we currently see on the Salt
 6    River, yes.
 7  Q.   So if you're boating in Alaska in those
 8    braided regions, would it be difficult to know where
 9    the channel is?
10  A.   It can be very challenging to know where the
11    deep part of the channel is, yes.
12  Q.   And that's different than what the Salt would
13    be if you're boating down the Salt?
14  A.   At least under the conditions that Dr. Graf
15    is describing here.
16  Q.   Do you have any other conditions that would
17    say otherwise?
18  A.   Well, the point is, if you read the last
19    sentence of the previous paragraph, he says the
20    specific reach that he analyzed in this paper is below
21    Granite Reef Dam -- I'm paraphrasing. -- through the
22    urban lands to the Gila junction.  So this is a 1983
23    paper.  It's clearly many decades after all of the
24    upstream flow regulation, the sediment trapping in the
25    reservoirs and so on occurred.
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 1        So the character of the river that he looked
 2    at, the character of the river that I saw when I went
 3    out last November, the character of the river that
 4    Mr. Fuller and his crew saw when they took the Edith
 5    down is very different from what it would have been
 6    here under natural conditions.
 7  Q.   Okay.  This paper is an analysis of how the
 8    channels changed from natural conditions to
 9    human-impacted conditions, right?
10  A.   That's part of what he's trying to address
11    here, yes.
12  Q.   Okay.  And if you look, in fact, on the first
13    page at the abstract, the first sentence says "A review
14    of 112 years of change in the channel of the Salt
15    River, central Arizona, USA, shows that this
16    arid-region river has a main-flow channel that has
17    migrated laterally up to 1.6 kilometers (1 mile) in
18    response to floor events."
19        So he's at least describing it in his
20    abstract as a river that had a main flow channel,
21    right?
22  A.   He says that, yes.
23  Q.   Okay.  And that's his description of the
24    channel from 112 years ago, which this paper was
25    written in 1983, so 112 years from 1983 is 18 and 71,
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 1    right?
 2  A.   Sounds about right.
 3  Q.   Okay.  Pretty natural channel, generally, in
 4    1871, at that point?
 5  A.   I think most people would agree that the
 6    condition of the channel in 1871 was as close to
 7    natural as we could find it in modern record, yes.
 8  Q.   Okay.  And if we turn back to 127, the third
 9    page, the section that he did a study on where he said
10    you might have some braiding, but the braids are not
11    equal to each other, that's what we would characterize
12    as Segment 6, right, below Granite Reef?
13  A.   He was talking about a portion of Segment 6
14    here, yes.  The bulk of Segment 6, I should say.
15  Q.   And that's the portion that you said would
16    have had the most braiding?
17  A.   Yes.
18  Q.   But, yet, within that segment he says there's
19    a well-defined low flow or main flow channel, based on
20    his study?
21  A.   Well, he talks about this in the present
22    tense, so he's describing what he sees at the time that
23    he's looking at the channel.
24  Q.   Do you have any evidence that you've
25    presented or that's in evidence, that you know of, that
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 1    describes the Salt as not having a main flow channel in
 2    its natural condition?
 3  A.   I don't recall ever seeing a specific
 4    description of that, no.
 5  Q.   You also talked about channel movement
 6    laterally as a potential impediment to navigability; is
 7    that correct?
 8  A.   That was not the context of the lateral
 9    movement discussion.
10  Q.   Okay.  So then let me ask you, if a low flow
11    or main flow channel moves laterally in response to
12    floods -- you have a flood that comes down, creates a
13    new location for your low flow channel. -- is that an
14    impediment to navigability?
15  A.   It may or may not be.  It depends on the
16    nature of the new channel.
17  Q.   The channel has sufficient depth, has
18    sufficient width.  It's just moved laterally after the
19    flood.  Is that an impediment to navigability?
20  A.   Under your hypothetical, if it has sufficient
21    depth and width to boat through, then you could boat
22    through it, yes.
23  Q.   So channel movement in itself is not an
24    impediment?
25  A.   It is not necessarily an impediment, that's
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 1    correct.
 2  Q.   And we know the low flow channel did change
 3    on the Salt after floods, right?
 4  A.   Yes.
 5  Q.   So were you here for the 1993 flood?  Were
 6    you -- I'm not sure if you were down here at the time.
 7  A.   I was not physically present in this area at
 8    the time that happened, no.
 9  Q.   Okay.  Because you mentioned that floods --
10    that the low flow channel movement in itself is not an
11    impediment, but there could be other issues related to
12    flood impact that could be impediments; is that right?
13  A.   That's fair.
14  Q.   Okay.  So if you could study the Salt River
15    before a flood and after the flood, would that be able
16    to tell you a little bit about the navigability impact
17    due to floods?
18  A.   Sure.
19  Q.   So, for example, if Mr. Fuller had boated the
20    Lower Salt Segments 5 and 6 before the 1993 flood, and
21    then the flood happened, and then he went out and
22    observed the river and boated the river, the low flow
23    channel, would that be evidence that could support
24    navigability or nonnavigability, depending on what he
25    found?
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 1  A.   That's a very broad hypothetical.  Yes, it
 2    could support or refute navigability, depending on what
 3    he found, sure.
 4  Q.   Sure.  And we know the 1993 flood was so big
 5    that it actually did come down Segment 5 and 6, right?
 6  A.   Yes.
 7  Q.   How many cfs came down through the Salt River
 8    Valley?
 9  A.   I don't remember.  It was upwards of 100,000
10    or more.  I would have to look at the records to be
11    sure, but it was a big flood.
12  Q.   The flood was that big, and then it
13    overtopped Roosevelt?
14  A.   Right.
15  Q.   Because that was before Roosevelt was raised?
16  A.   Right.
17  Q.   Okay.  So you had, I think it was, about
18    40,000 cfs that came through the Salt River Valley.
19  A.   I'll take your word for that.  Again, I would
20    have to look at the records to be sure.  I don't
21    remember that.
22  Q.   Okay.  And that would be a significant flood,
23    wouldn't it?
24  A.   40,000 is a lot of water, yes.
25  Q.   Would have brought sediment with it, right?
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 1  A.   From where?
 2  Q.   From where it came.  If it came on top of the
 3    Roosevelt Dam, it overtopped the Roosevelt Dam, it
 4    overtopped Horse Mesa, it overtopped, let's see, Mormon
 5    Flat, it overtopped Stewart Mountain, would it have
 6    brought sediment with it?
 7  A.   There would have undoubtedly been a
 8    reasonable amount of very fine-grain sediment in that
 9    water in suspension; but I would be very surprised to
10    find that any coarser grain, certainly gravels, made it
11    through there, and I would be even surprised to see
12    that any sand actually made it through that whole
13    series of reservoirs, even at that flow level.  And
14    those are the materials that make up the character of
15    the bed of the river for the most part.
16  Q.   Do you have any actual evidence that floods
17    cause a river to be nonnavigable; that the response to
18    floods on the Salt would cause the Salt to be
19    nonnavigable?
20  A.   I've been talking for the last few days about
21    the characteristics of the Salt, and an important part
22    of the character of the Salt River is driven by the
23    flood events, so yes.
24  Q.   Okay.  I guess what I mean is, have you done
25    any actual fieldwork before flood and then after flood
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 1    to provide evidence that a flood causes the river to be
 2    nonnavigable?
 3  A.   I did not specifically come out and measure
 4    aspects of the Salt River prior to a flood and then go
 5    back and take similar measurements afterwards for the
 6    purpose of looking at changes in navigability, no.
 7  Q.   And I believe you said that Roosevelt Dam
 8    captures a lot of the silt today?
 9  A.   It captures a fair amount of the silt, yes.
10  Q.   And the same thing we could say for a number
11    of the dams, including Stewart Mountain Dam; to a
12    lesser degree, but to some degree?
13  A.   Pooled water like that tends to settle out,
14    the silt tends to settle out in pools, so yes.
15  Q.   And it's your understanding that because
16    there was less silt, there would have been a sandier --
17    excuse me.  Because silt has been trapped, the natural
18    condition of the river would have had more silt coming
19    down, and that would have affected the channelization
20    of the river?
21  A.   Well, my discussion of that issue was not
22    specifically focused on the silt.  There is a minor
23    effect related to the silt, but that's not the
24    component of the sediment load that I was specifically
25    referring to.
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 1  Q.   What is the sediment load that you were
 2    referring to?
 3  A.   I'm talking about the sands and gravels that
 4    make up the bed of the river for the most part.
 5  Q.   So it's your position that the sand and
 6    gravel being trapped by Roosevelt and the subsequent
 7    dams have caused the Salt in Segments 5 and 6, where
 8    you can still boat it today, to be less navigable; or,
 9    excuse me, to be more navigable?
10  A.   I think there's good reason to believe that
11    it's more navigable now than it was at that time.
12  Q.   Okay.  Can you explain why to me one more
13    time?
14  A.   Well, because we've -- by cutting off the
15    sediment supply, we've flushed out the sands.  We've
16    probably had some downcutting of the river.  The flow
17    regulation has tended to force it into a more
18    single-thread, narrower channel than would have been
19    before the main part of the channel that you referred
20    to earlier.  And all of those changes, to me, push it
21    in the direction of having, typically, deeper flow
22    depths.
23  Q.   Did you do any measurements of the
24    downcutting of the river?
25  A.   No.  I actually tried to find data about that
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 1    issue, and I was unable to find any data.  I would be
 2    very interested to see that, actually.
 3  Q.   So we don't know if it actually did downcut?
 4  A.   It did one of two things:  It either downcut
 5    or the bed significantly coarsened up.  My thinking is
 6    that it probably did some of both.  To what -- how much
 7    downcutting, I don't know.  I don't have data to speak
 8    to that.
 9  Q.   We don't know if that had a significant
10    impact on navigability?
11  A.   We don't know for sure, yes, that's correct.
12  Q.   And how do the regulated flows today, where
13    they're higher in the summer for irrigators and the
14    river's turned off in the winter, how do those make the
15    river more navigable today?  Can you explain that?
16  A.   Well, one simple explanation is that the
17    flows during the time when the recreational boaters use
18    the river are substantially higher than they would have
19    been during that part of the year under natural
20    conditions.  So there's just simply more water in the
21    river at those times.
22  Q.   Is that the only reason?
23  A.   Well, and, again, because of the effects that
24    I just talked about regarding the potential
25    downcutting, somewhat narrowing from the riparian
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 1    corridor that's irrigated, but has higher flows, I
 2    think it's likely that the typical depths, when you get
 3    a substantial amount of water in the channel, are
 4    higher now than they would have been historically.
 5  Q.   Have you done any measurements on the channel
 6    size, the width of the channel on the Salt River, any
 7    actual measurements in the field?
 8  A.   I have done no specific measurements for this
 9    case on that matter; and, frankly, I'm not sure I have
10    for any other purpose either.
11  Q.   And you haven't done any specific
12    measurements in the field of depth either?
13  A.   I didn't say that.
14  Q.   Did you do any specific measurements of depth
15    in the field?
16  A.   Yes, during the time that I was in Segment 5,
17    very low flows.  We've already talked about that.  But
18    I probed with my paddle and so on, to see how deep some
19    of the pools were and so on, so yes.
20  Q.   Other than the trip at 8 cfs, have you done
21    any specific measurements of depth in the field?
22  A.   I have done no such measurements.
23  Q.   Okay.  And when you have looked at the maps
24    that you've seen, have you done any analysis of the
25    average channel size of the Salt regarding the width?
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 1    Do you know what the width of the Salt was, generally
 2    speaking?
 3  A.   Yes.
 4  Q.   Okay.  Let's start with Segment 2.  What
 5    would you say the width, generally, of the Salt was?
 6  A.   I did not do those types of measurements in
 7    Segment 2.
 8  Q.   Okay.  Segment 3, based on the historical
 9    maps, what would you say the width of the Salt was?
10  A.   I didn't specifically measure the widths.
11    The maps are scaleable.  It would be quite easy to do
12    that, but I didn't do it.
13  Q.   Anything you would have seen in those maps or
14    that you did see in the maps that tells you the widths
15    were not wide enough for small boats?
16  A.   What I believe to be edge of water lines on
17    those maps, I don't recall any areas that would be
18    narrower than 8 to 10 feet, no.
19  Q.   And Segment 4, same question.
20  A.   No.
21  Q.   Segment 5, same question.
22  A.   No specific measurements of the width in
23    Segment 5.  I certainly observed it on the ground.
24    I've looked at the maps.
25  Q.   The maps didn't tell you it was too narrow
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 1    for small boats?
 2  A.   Well, the water edges that I see on the
 3    historic maps are more than 10 feet apart, if that's
 4    what you're asking me.
 5  Q.   Segment 6, same question.
 6  A.   Yes.
 7  Q.   Can you explain what you mean?
 8  A.   Yeah.  We talked, before you started
 9    questioning me, at the end of my direct testimony,
10    about ten cross sections that I specifically analyzed.
11    I pointed out that it's fairly coarse-resolution
12    contour data that we're using there, but certainly
13    those provide some indication of the width of the
14    channel.
15  Q.   And any indication, when you did those
16    studies -- and we'll look at those specifically. --
17    that the widths are too narrow for small boats?
18  A.   All of those widths were wider than a small
19    boat.
20  Q.   Let's talk about rapids.
21        You believe that there were rapids in
22    Segments 1, 2, 3 and 4; is that right?
23  A.   I believe there are rapids in Segment 1 for
24    sure.  I know first -- I haven't actually seen them,
25    but the accounts that I've seen, the information I
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 1    have says there are.  I have seen most of the rapids
 2    from the air in Segment 2.  There are some named
 3    rapids in Segment 3, and I've probably seen those as
 4    well.  Segment 4 is a more challenging question.
 5    there are some indications in the photos that we
 6    looked at of rapids within Segment 4.  I haven't seen
 7    any hard evidence of what those really are, but
 8    certainly looks from the photograph like it was
 9    probably a rapid.
10  Q.   Have you seen any evidence of rapids in the
11    reach of Segment 3 below Roosevelt Lake, that's
12    currently inundated by Roosevelt Lake?
13  A.   I've not seen any evidence of rapids in that
14    reach, no.
15  Q.   And have you seen any evidence, beyond
16    what you've pointed out in the photos for Segment 4
17    that we looked at, of evidence of rapids in that
18    segment?
19  A.   I have seen no direct evidence of rapids in
20    that segment.
21  Q.   And from what you've seen in the historical
22    photos, can you tell me what the highest class rapid,
23    from your perspective, you've seen in the historical
24    photos for Segment 4?
25  A.   I can't say that, no.  I can't see it well
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 1    enough to know what the situation is.
 2  Q.   So you can't tell if you've seen a Class III
 3    rapid in the photos?
 4  A.   I can't tell you that, no.
 5  Q.   Can you tell me if you've seen a Class II
 6    rapid?
 7  A.   Same answer.
 8  Q.   Class I rapid?
 9  A.   Same answer.
10  Q.   Riffle?
11  A.   There are clearly riffles in those
12    photographs, yes.
13  Q.   But beyond riffle, you can't tell me if
14    you've seen any rapid in any of the photos that you've
15    seen in Segment 4?
16  A.   Well, I'll repeat what I said before.  I see
17    evidence in some of those photos that there is a rapid
18    there.  If you're trying to pin me down to a class or a
19    challenge related to that rapid, there's not enough
20    information there for me to see.
21        I can say that it's a canyon-bound reach of
22    the river.  It's very narrow at the bottom.  There
23    would have been colluvium, large rocks and things that
24    come off the side.  And I would be very surprised,
25    based on my knowledge of rivers around the world, if
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 1    there were not rapids in that reach.  But do I
 2    specifically know that there are?  No, I don't know
 3    that.
 4  Q.   Based on your knowledge of rivers, what class
 5    of rapids do you think was in that reach?
 6  A.   I can't tell you that.
 7  Q.   Are there tributaries that come in, large
 8    tributaries that come in, in Segment 4?
 9  A.   I would have to look at the mapping.  I
10    don't know that there -- well, define large tributary
11    for me.
12  Q.   The size of Cherry Creek or Tonto Creek.
13  A.   No, I don't believe there are any of those
14    that are a tributary to Segment 4.
15  Q.   And tributaries are one way that rapids form;
16    is that right?
17  A.   That is correct.
18  Q.   And another way is from bedrock control?
19  A.   That is another way, yes.
20        CHAIRMAN NOBLE: Mr. Slade, let's go
21    home.
22        MR. SLADE: Let's do it.
23        CHAIRMAN NOBLE: Okay.  We'll see you
24    tomorrow at 9:00 a.m.  Those who want to know when
25    we're going to do the next segment of this, you might
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 1    want to show up a little before then, except for
 2    Mr. Hood, and someone can tell him.
 3        (The proceedings adjourned at 4:59 p.m.)
 4    
 5    
 6    
 7    
 8    
 9    
10    
11    
12    
13    
14    
15    
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 1  STATE OF ARIZONA    )
    COUNTY OF MARICOPA  )
 2 
   
 3            BE IT KNOWN that the foregoing proceedings
    were taken before me; that the foregoing pages are
 4  a full, true, and accurate record of the proceedings,
    all done to the best of my skill and ability; that
 5  the proceedings were taken down by me in shorthand
    and thereafter reduced to print under my direction.
 6 
              I CERTIFY that I am in no way related to
 7  any of the parties hereto, nor am I in any way
    interested in the outcome hereof.
 8 
              I CERTIFY that I have complied with the
 9  ethical obligations set forth in ACJA 7-206(F)(3)
    and ACJA 7-206 (J)(1)(g)(1) and (2).  Dated at
10  Phoenix, Arizona, this 10th day of February, 2016.
   
11 
   
12 
            _______________________________________
13                 JODY L. LENSCHOW, RMR, CRR
                       Certified Reporter
14                    Arizona CR No. 50192
   
15 
              I CERTIFY that Coash & Coash, Inc., has
16  complied with the ethical obligations set forth in
    ACJA 7-206 (J)(1)(g)(1) through (6).
17 
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22 
   
23 
            _______________________________________
24                   COASH & COASH, INC.
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 1                  CHAIRMAN NOBLE:  Good morning.  Would
  


 2   you do roll call?
  


 3                  DIRECTOR MEHNERT:  Commissioner Allen?
  


 4                  COMMISSIONER ALLEN:  Here.
  


 5                  DIRECTOR MEHNERT:  Commissioner Henness?
  


 6                  COMMISSIONER HENNESS:  Here.
  


 7                  DIRECTOR MEHNERT:  Commissioner Horton?
  


 8                  COMMISSIONER HORTON:  Here.
  


 9                  DIRECTOR MEHNERT:  Chairman Noble?
  


10                  CHAIRMAN NOBLE:  Here.
  


11                  DIRECTOR MEHNERT:  Plus, we have our
  


12   attorney.  Which attorney?  Oh, Matt Rojas today.
  


13   We're ready to go.
  


14                  CHAIRMAN NOBLE:  Thank you.
  


15                  Mr. McGinnis, I understand that we're on
  


16   Slide 50 of 500.  I can't remember what the top end is,
  


17   but we're ready to go.
  


18
  


19               DIRECT EXAMINATION (CONTINUED)
  


20   BY MR. MCGINNIS:
  


21       Q.    First we're going to go back to Slide 11.
  


22             So my recollection, Dr. Mussetter, is that we
  


23   finished on Slide 49 and 50 last night.  Is that your
  


24   recollection?
  


25       A.    That is correct.
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 1       Q.    And was that the end of your testimony about
  


 2   Segment 2?
  


 3       A.    Yes.
  


 4       Q.    Okay, so we're now getting ready to go on to
  


 5   Segment 3?
  


 6       A.    That's correct.
  


 7       Q.    And the only reason I wanted to go back to
  


 8   Slide 11 is just to refresh our recollection about
  


 9   where Segment 3 was.
  


10       A.    Right.  So Segment 3 is from the lower end
  


11   of, basically, the whitewater reach that is Segment 2
  


12   down to Roosevelt Dam.  So it includes some
  


13   free-flowing part of the river and then also Roosevelt
  


14   Reservoir.
  


15       Q.    Let's go back to Slide 50 then.
  


16                  CHAIRMAN NOBLE:  Easy for you to say.
  


17   BY MR. MCGINNIS:
  


18       Q.    50 was just a title slide, so we're now at
  


19   51.
  


20       A.    Okay.
  


21       Q.    And now you're talking about Segment 3; is
  


22   that correct?
  


23       A.    That's correct.
  


24       Q.    Okay.
  


25       A.    So the first thing I wanted to do is talk a
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 1   little bit about the flows in Segment 3.  Segment 3 is
  


 2   above the confluence with Tonto Creek, so the flows
  


 3   there are best represented by the measured discharges
  


 4   at the near Roosevelt gage.  And so this kind of brown
  


 5   lower line here is the median mean daily flow
  


 6   hydrograph for that gage, and we talked quite a bit
  


 7   about that yesterday.
  


 8             I've also included the combined flow of the
  


 9   Salt River near Roosevelt and Tonto Creek in this
  


10   hydrograph, because I want to again address the sort of
  


11   conceptual typical flow curves that Mr. Fuller
  


12   presented, and he lumped Segments 3 and 4 into the same
  


13   slide.  So, actually, Segment 4 would be better
  


14   represented by that combination of the Roosevelt and
  


15   Tonto flow, so that's why I put them there.
  


16             The gray line on the bottom is the median
  


17   mean daily flow hydrograph for the period of record at
  


18   the Tonto Creek gage.  So you can kind of see how the
  


19   timing matches up on those.
  


20       Q.    And we talked yesterday about the two
  


21   different gages that have been around Roosevelt --
  


22       A.    Right.
  


23       Q.    -- for a period of time.
  


24             This one you said is the near Roosevelt gage?
  


25       A.    It's called the near Roosevelt gage.
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 1       Q.    And is that on the upstream end of Roosevelt?
  


 2       A.    It's at the head of Roosevelt Reservoir, yes.
  


 3       Q.    Slide 52?
  


 4       A.    So moving onto the next slide, this is
  


 5   Mr. Fuller's image where he is attempting to represent
  


 6   the typical range of flows, the annual hydrograph that
  


 7   you would see in Segments 3 and 4 and then relate that
  


 8   to his perception of the boatable flows for different
  


 9   types of craft.
  


10             So you see that his maximum flows during that
  


11   spring runoff period peak out in the low 2,000s, 2,100
  


12   to 2,200, probably, cubic feet per second, and then
  


13   they drop back down; but for the most part, they're
  


14   well above his 340 cfs estimate of the median flow at
  


15   the Roosevelt gage.
  


16             So I want to superimpose, like we did
  


17   yesterday, the actual data from the near Roosevelt gage
  


18   onto his plot, so we can put that into context.
  


19             The top very jagged line is the average daily
  


20   flow for the period of record.  In other words, we take
  


21   each day of the year, we take all the flows from 1914
  


22   through the -- I use through 2015 for purposes of my
  


23   analysis, and average them, and that very irregular
  


24   line is the line that we get when we do that.
  


25             Again, the spikes in that line are
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 1   representation of the individual flood events, of
  


 2   individual flood events that happen during particular
  


 3   years.  And as we discussed yesterday, it's a little
  


 4   bit misleading to even look at these sort of lumped
  


 5   hydrographs, because they pull together all of the
  


 6   large floods, basically, that happened over the full
  


 7   period of record; and they don't really, in many
  


 8   cases -- I think I could safely say most cases, they
  


 9   don't accurately represent what happens during any
  


10   particular year.
  


11             But, nonetheless, that average line more or
  


12   less corresponds with Mr. Fuller's representation of
  


13   the typical flows in that reach.
  


14             I've also included again the median mean
  


15   daily flow hydrograph, which I would represent to be a
  


16   more representative characterization of the typical
  


17   flows that you would see on any given day through the
  


18   year.  And as you see, they're substantially lower than
  


19   the flows that he represents in his curve.  And, you
  


20   know, because it's the median mean daily flow, we're
  


21   below his 340 cfs median about half the year.
  


22       Q.    And so the shape of the curve with the median
  


23   is generally the same shape as the mean curve, it's
  


24   just lower; is that right?
  


25       A.    It's just lower, yes.  Yes.
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 1       Q.    Slide 53?
  


 2       A.    Okay.  So recognizing that there's still
  


 3   uncertainty about whether Segment 3 or the Roosevelt
  


 4   Reservoir part of Segment 3 is really part of the
  


 5   discussion here, we did what we could to find the
  


 6   available information about what the river under
  


 7   Roosevelt Reservoir looked like prior to Roosevelt Dam
  


 8   in that portion of Segment 3.
  


 9             There is a set of maps available, actually
  


10   two sets of maps available, for the time period soon
  


11   after construction of Roosevelt Reservoir.  We were not
  


12   able to identify any mapping that clearly showed
  


13   conditions prior to construction of the reservoir.
  


14             So the maps that I'm going to show you were
  


15   developed from surveys that were made in 1914; and then
  


16   there was another, somewhat more detailed, survey done
  


17   in 1916.  We, unfortunately, don't have the mapping for
  


18   that; but there is discussion in the survey report, and
  


19   so I can relate to you what they said about the amount
  


20   of sediment that had deposited in the reservoir since
  


21   construction.
  


22             There were some issues with the 1914 survey
  


23   that they subsequently identified in 1916.  They don't
  


24   change the substance of what you see on the mapping.
  


25   It's detail-level things that surveyors would worry
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 1   about.
  


 2             So I believe these maps are a reasonable
  


 3   representation of what the bed of the reservoir looked
  


 4   like not long after the reservoir was constructed.
  


 5       Q.    So the map on Slide 53 has a date on it of
  


 6   April 1915.
  


 7       A.    That's correct.
  


 8       Q.    Do you see that?
  


 9       A.    I do see that.
  


10       Q.    Is that using the 1914 data?
  


11       A.    That's correct.
  


12       Q.    And in 1914 the reservoir was there, right?
  


13       A.    The reservoir had been there for roughly
  


14   three years.
  


15       Q.    So what process, is it your understanding,
  


16   that the Reclamation Service went through to determine
  


17   the elevations on this map, given that the water level
  


18   was already above the land?
  


19       A.    Yes.  So they established a series of cross
  


20   sections, transects across the reservoir.  The
  


21   documentation says they were spaced at 100 to 500-foot
  


22   spacings.  And when we look at the details of some of
  


23   these maps, you'll see some triangle points on the
  


24   maps, and those are the monuments at the ends of the
  


25   cross sections.  So that will give you a flavor for the
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 1   density of the cross sections.
  


 2             So they surveyed those monuments in, and in
  


 3   1914 they used the water level at the time of the
  


 4   survey as their reference mark, and then they floated
  


 5   across in a boat along the transect and they dropped a
  


 6   sounding weight down to the bed of the reservoir and
  


 7   recorded the depth.  And then they related that to the
  


 8   water surface at the time they did the survey, so that
  


 9   they could get a cross section profile across the
  


10   reservoir, of the ground across the reservoir.
  


11       Q.    As of 1914, Roosevelt had been filling for
  


12   several years; is that correct?
  


13       A.    For about three years, yes.
  


14       Q.    So when a new reservoir is built, is there
  


15   some amount of sediment that's deposited on the land
  


16   underneath the reservoir upstream from the dam?
  


17       A.    Could you ask that question again?
  


18       Q.    Yeah.  Probably not a good question.
  


19             Was there sedimentation that occurred on the
  


20   bottom of the reservoir between the time the dam was
  


21   built and the time the survey was done?
  


22       A.    There was.
  


23       Q.    And so would the elevation shown in that 1914
  


24   sediment survey necessarily be exactly the same as what
  


25   the elevation was prior to building the dam?
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 1       A.    No, they would not.  And there were three
  


 2   specific areas that they noted some substantive
  


 3   changes, I would say, or substantive amount of
  


 4   deposition.
  


 5             They said there was 6 to 8 feet of deposits
  


 6   in the narrow piece of land near the dam, and I believe
  


 7   the dam is right where my somewhat shaky laser is
  


 8   pointing.  It's in that little neck right there, I
  


 9   think, that they're talking about.  And their
  


10   conclusion was that that actually had deposited in
  


11   there during the period of construction of the dam when
  


12   they had the coffer dams and the diversion in place at
  


13   that location.  They're not -- it was there when the
  


14   dam was completed, basically.
  


15       Q.    And were you able to find any surveys of the
  


16   elevation of the land beneath the dam before the dam
  


17   was built?
  


18       A.    There are a few very localized surveys in
  


19   that area that we found documentation of.
  


20   Unfortunately, the resolution of those surveys was not
  


21   really adequate to shed a whole lot of light on the
  


22   question that we're wrestling with here.
  


23       Q.    So is this 1914 sediment survey as close
  


24   information as you can get?
  


25       A.    It's the best information I could get about
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 1   what was there before.  Okay.
  


 2       Q.    And I think we said this, and it's on the
  


 3   page.  This survey was done by the United States
  


 4   Reclamation Service?
  


 5       A.    The U.S. Reclamation Service.
  


 6       Q.    Was that the predecessor to the Bureau of
  


 7   Reclamation today?
  


 8       A.    That's my understanding, yes.
  


 9             So if I could just add a little bit of
  


10   detail.  I mentioned there were three areas that they
  


11   noted sedimentation in both the 1914 and 1916 survey.
  


12   We talked about the one by the dam.  They also said
  


13   there was a fair amount of sedimentation at the head of
  


14   the Tonto Creek arm and the Salt River arm, in both
  


15   areas.
  


16             The 1914 survey report concluded that the
  


17   total amount of sediment was about 14,000 acre-feet,
  


18   which is a really small, obviously, percentage of the
  


19   total storage in the reservoir.
  


20             The 1916 survey adjusted that to about
  


21   27,000, based on their adjustment of the triangulation
  


22   system and so on that had been done for the 1914
  


23   survey.
  


24             And then between 1914 and 1916, there was
  


25   another 20,000 deposited within the confines of the
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 1   1914 survey, and because they were at a higher level at
  


 2   that time, they extended it farther up both branches.
  


 3             The bottom line is, as of 1916, there was
  


 4   about 62,000 -- they concluded there was about 62,000
  


 5   acre-feet of sediment in the reservoir.
  


 6       Q.    Did you obtain and provide to the Commission
  


 7   some supporting information about the sediment surveys?
  


 8       A.    I did.  I believe we submitted the three --
  


 9   excerpts from the three reports that discuss the
  


10   information that I talked about as exhibits.
  


11       Q.    And I believe those are also part of
  


12   Exhibit C039, the last revision.  Yes.
  


13             Anything else on Slide 53?
  


14       A.    No.
  


15       Q.    Slide 54?
  


16       A.    So 54 is just a recent Google Earth photo of
  


17   the reservoir so that you can -- if we flip back and
  


18   forth between, you can get a sense of what that -- what
  


19   the reservoir looks like today full of water.
  


20       Q.    Okay.
  


21       A.    So let's look --
  


22       Q.    This is 55?
  


23       A.    Move to Slide 55 and look at some details.
  


24             I've zoomed in on portions of the mapping in
  


25   key areas so that we can see what they actually drew on
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 1   those maps.
  


 2             The triangle points that are numbered around
  


 3   the edge are the monuments that represent their
  


 4   transects.  So this -- the one right above the dam they
  


 5   would have gone across a line between the two points on
  


 6   opposite sides of the canyon and so on as we move
  


 7   upstream.
  


 8             Again, they concluded that there was 6 to 8
  


 9   feet of sediment deposited in this area.  Actually, let
  


10   me correct that.  The 6 to 8 feet was the 1914 period.
  


11   And then the total amount by the time they got to 1916
  


12   was closer to, I think they said, 22 to 28 feet, so a
  


13   fair amount of sediment in there.  And so the contours
  


14   here would certainly not be representative of what was
  


15   there.
  


16       Q.    And that's the area right up next to the dam;
  


17   is that correct?
  


18       A.    Yeah, that really narrow part of the canyon
  


19   above the dam.
  


20       Q.    Is that where you would expect the highest
  


21   layer of sediment to be laid down?
  


22       A.    Well, yes and no.  The way they characterize
  


23   it, it was mostly silt.  So you would expect to see a
  


24   lot of silt.  That is a place where silt would fall
  


25   out.  Typically, you would expect the bulk of the
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 1   sedimentation to occur at the head of the two arms of
  


 2   the reservoir, because that's where most of the
  


 3   sediment is coming in; but it's not unusual to see silt
  


 4   all the way down against the front of the dam.
  


 5       Q.    Was the channel of the river depicted on this
  


 6   map?
  


 7       A.    There are pencil lines that had been added to
  


 8   the map that appear to represent what they believe the
  


 9   channel alignment to be at the time of the reservoir,
  


10   and so -- at the time of the survey.  I'm sorry.  And
  


11   those are depicted by the sort of gray lines here.
  


12             And one interesting thing that we see in this
  


13   image is the sort of multichannel pattern that you see
  


14   at the confluence of Tonto Creek coming in from the
  


15   left, and then the Salt River comes in from the right.
  


16   And so there are obviously a lot of, historically even
  


17   before the reservoir, a lot of sedimentation in that
  


18   area, sort of an alluvial fan at the mouth of Tonto
  


19   Creek.  And that's what contributes to that braiding
  


20   effect.
  


21             And we'll see some photographs of that later
  


22   on this morning, of what that looked like prior to the
  


23   dam.
  


24       Q.    Slide 56?
  


25       A.    So Slide 56 is again moving up into the
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 1   reservoir.  The lower left corner is actually the upper
  


 2   right corner of the previous image that we looked at.
  


 3   And, you know, you see a fairly narrow piece of canyon
  


 4   right up in this area, and then it widens out into the
  


 5   broad sort of valley bottom that existed before the
  


 6   dam.
  


 7             And the interesting thing that you see here,
  


 8   there was very little additional sedimentation in this
  


 9   portion of the reservoir, according to the report.  It
  


10   was either all at the head of the reservoir or stacked
  


11   in right down at the dam.  So the contours in this area
  


12   are probably very similar to what they were prior to
  


13   filling of the reservoir.
  


14             And the interesting thing you see here is,
  


15   you know, you have one area of a split channel, so
  


16   you've got one set of braids there; and then if you
  


17   look at the contour lines, you see, in this case,
  


18   fingers that point in the upstream direction, and those
  


19   are an indication of additional channels that
  


20   preexisted the reservoir.
  


21       Q.    There are actually three areas of split
  


22   channels in this map, aren't there?
  


23       A.    Well, we have the one that we previously
  


24   looked at down at the mouth of Tonto Creek.  This is
  


25   Tonto Creek coming in in that area.
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 1       Q.    Isn't there another one up in the upper
  


 2   right?
  


 3       A.    I'm seeing the downstream end of another
  


 4   split at this location as well.
  


 5       Q.    And this is on the Salt arm above the
  


 6   confluence; is that right?
  


 7       A.    That's the Salt arm above the confluence.
  


 8       Q.    Slide 57 then?
  


 9       A.    So this moves again upstream.  So that third
  


10   split that Mr. McGinnis referred to is this guy right
  


11   here.  You could just see the very end of that in the
  


12   previous slide, and we're moving on upstream.
  


13             There's, again, a constriction.  This is
  


14   called Windy Hill at this location, according to the
  


15   map.  And then you go up and there's a fairly broad
  


16   floodplain here, and you see multiple fingers and
  


17   several flow splits, the way they've sketched it in, as
  


18   we move farther up in the reservoir.  And, again, this
  


19   is down in the middle of the reservoir, so you wouldn't
  


20   expect to see much sedimentation as a result of the
  


21   presence of the reservoir in this location.  That's
  


22   probably fairly close to what it looked like prior to
  


23   the dam.
  


24       Q.    Slide 58?
  


25       A.    And then we continue to move upstream towards


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







SALT RIVER     VOLUME 11      01/28/2016 2321


  


 1   the head of the reservoir; multiple fingers in this
  


 2   area, a flow split.  So, again, very consistent with
  


 3   the patterns that we saw before.  We're getting into an
  


 4   area where some of what you see here could actually be
  


 5   influenced by the sedimentation in the head of the
  


 6   reservoir.
  


 7       Q.    Slide 59, is that another portion of the 1915
  


 8   map?
  


 9       A.    This is actually up at the head of the
  


10   reservoir.
  


11             There's some uncertainty about all of this,
  


12   about the quantities of sediment, I should point out;
  


13   and that is because the original prereservoir survey
  


14   was a fairly coarse resolution.  It was only about
  


15   10-foot contour interval.  And so they discuss this in
  


16   the reports; that, you know, comparison to the old ones
  


17   in those areas at the head of the two arms of the
  


18   reservoir, to get a really rigorous estimate of the
  


19   sedimentation is a little bit dicey because of the
  


20   coarse resolution.
  


21       Q.    Is that because the 1914 and 1916 surveys
  


22   were done at a smaller elevation contour?
  


23       A.    Much higher resolution, yes.  The mapping
  


24   here is probably fairly accurate.
  


25       Q.    Okay.  Slide 60?
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 1       A.    Okay.  So just to give you a sense of the
  


 2   gradient through the reservoir, I've taken the modern
  


 3   profile.  This is just a piece of what we looked at
  


 4   yesterday on one of the initial slides.  So we have
  


 5   Roosevelt Dam and the reservoir elevation here, and you
  


 6   see where the upper part of the reservoir is in this
  


 7   location.  So this is water surface and then channel
  


 8   bed from the USGS 10-meter resolution mapping, and I've
  


 9   plotted the gradient of the bed profile indicated by
  


10   the mapping that we just looked at on the map, just for
  


11   reference.
  


12             And I just noticed that I have a typo on
  


13   here.  The legend that says 16 feet per mile is
  


14   correct.  The slope labeling, unfortunately, on the
  


15   plot is not correct.  That actually applies to a
  


16   similar one we'll look at down under Stewart Mountain
  


17   Dam.  So this should be 16 feet per mile in the middle
  


18   of the plot.
  


19       Q.    That's next to the blue line?
  


20       A.    Next to the blue line, yes.
  


21       Q.    Okay.
  


22       A.    Yes.
  


23
  


24              EXAMINATION BY COMMISSIONER ALLEN
  


25                  COMMISSIONER ALLEN:  The area that's
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 1   above the lake, maximum lake level that does conform to
  


 2   the slope that existed prior to the reservoir being
  


 3   constructed is all what?
  


 4                  THE WITNESS:  This is probably the
  


 5   sedimentation, the delta at the head of the reservoir,
  


 6   yes.
  


 7                  COMMISSIONER ALLEN:  Okay.  The
  


 8   interesting thing about that is that it's above the
  


 9   static water level or the maximum water level of the
  


10   reservoir.
  


11                  THE WITNESS:  Yes.
  


12                  COMMISSIONER ALLEN:  So that means that
  


13   the sedimentation actually occurred upchannel from
  


14   where the reservoir -- where one would think the
  


15   reservoir would actually be.
  


16                  THE WITNESS:  Yes.  There are several
  


17   processes involved there.  One, of course, is this is
  


18   just sort of a normal water level, and the reservoir
  


19   level can be higher than that.
  


20                  COMMISSIONER ALLEN:  Okay.
  


21                  THE WITNESS:  And then what tends to
  


22   happen is, you have coarse-grained sediment moving
  


23   down.  It stacks in right in this area and then it kind
  


24   of builds in the upstream direction, so you get a fan.
  


25   It doesn't have to be in the backwater to create
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 1   deposition.
  


 2                  COMMISSIONER ALLEN:  Yeah.
  


 3                  THE WITNESS:  So it's not unusual.
  


 4
  


 5              DIRECT EXAMINATION (CONTINUED)
  


 6   BY MR. MCGINNIS:
  


 7       Q.    Okay.
  


 8       A.    So it was just for context in the overall
  


 9   slope.
  


10       Q.    Slide 61?
  


11       A.    So this is one of the maps that I referred to
  


12   earlier that is actually a prereservoir map that shows
  


13   the narrow arm that we talked about earlier.  Roosevelt
  


14   Dam is at this location.
  


15             And this, I believe, was done prior to or
  


16   during construction of the dam.  Unfortunately, they
  


17   show the Salt River, just the water surface there, so
  


18   there are really not much detail you can gain about
  


19   what the river looked like, other than it was just
  


20   single-thread in that narrow neck.  And then this cross
  


21   section is really focused on the valley profile.  And
  


22   so you can kind of see the river down in the bottom.
  


23             About the best you can get off of a map like
  


24   this is what was the typical width of the river.  We
  


25   don't really know what the discharge would have been
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 1   for mapping of the water surface that they seem to be
  


 2   showing with the river boundary.
  


 3       Q.    Is there an inset on that map that relates to
  


 4   the condition of the river at the confluence of Salt
  


 5   River and Tonto Creek?
  


 6       A.    And there is, and so that's the relevant --
  


 7   one of the relevant points about this slide.  They
  


 8   show -- consistent with the braided pattern that we
  


 9   looked at in the earlier image, there's a set of arrows
  


10   at the top of the figure, and the labeling by those
  


11   arrows say "River bottoms of shifting sand changing
  


12   channels."  And it's very characteristic of a
  


13   braided-type river segment.
  


14       Q.    And this map was done?
  


15       A.    In 1908.
  


16       Q.    By?
  


17       A.    By the U.S. Reclamation Service.
  


18       Q.    And 1908, was that a time when personnel from
  


19   the Reclamation Service were up at Roosevelt doing work
  


20   on the dam?
  


21       A.    Yes, it was under construction at that time.
  


22       Q.    So would they have been familiar, you think,
  


23   with the condition of the river while they're up there?
  


24       A.    Sure.
  


25       Q.    Slide 62?
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 1             I guess is that the end of the testimony
  


 2   focusing specifically on --
  


 3       A.    Aside from the photographs that we'll look at
  


 4   later on this morning, that's the extent of the
  


 5   information that I was able to find about what was
  


 6   under the reservoir prior to the reservoir existing.
  


 7       Q.    So are we now moving on to Segment 4?
  


 8       A.    So let's move down to Segment 4.  This
  


 9   goes --
  


10       Q.    Before we get there, Segment 4, can you tell
  


11   us what that stretch is?
  


12       A.    Yes.  Excuse me.
  


13             Segment 4 goes from Roosevelt Dam to Stewart
  


14   Mountain Dam.  So it's the reach that is basically
  


15   inundated by the series of reservoirs below Roosevelt.
  


16       Q.    So you're on Slide 63 now?
  


17       A.    I'm on Slide 63.
  


18             I'll show just a few photographs of what that
  


19   looks like today.  These are photographs that I took
  


20   from a helicopter in November of 2013.  This one is a
  


21   view looking downstream.  Roosevelt Dam is just behind
  


22   us a couple miles, and this is just the reservoir, the
  


23   inundated area.  And one thing you can see, it's a
  


24   fairly narrow canyon and it's bedrock-controlled on the
  


25   side.  So if you can imagine, if you extend those
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 1   slopes down to the bottom of the valley under that
  


 2   water, it's quite narrow.
  


 3       Q.    Is that necessarily what the river in that
  


 4   area would have looked like before the dams were built,
  


 5   or is it affected by the downstream dams?
  


 6       A.    The water that you see in the photograph now?
  


 7       Q.    Yes.
  


 8       A.    Yes.  No, it wouldn't have looked anything
  


 9   like that.
  


10       Q.    And why is that?
  


11       A.    Well, because the gradient or the effective
  


12   gradient of the river now is essentially flat, so it's
  


13   a pool; whereas there was a substantial slope, and so
  


14   you would have seen a canyon-bound river with riffles
  


15   and rapids and pools and things, vaguely similar to
  


16   what Segment 2 looks like, although probably it wasn't
  


17   as steep as Segment 2 and not quite as rough, but still
  


18   similar.
  


19       Q.    So is there more water at that particular
  


20   location now because the water's backed up by the
  


21   downstream dams?
  


22       A.    Yes.
  


23       Q.    Is that all you had for Slide 63?
  


24       A.    That's all I had for Slide 63.
  


25       Q.    Moving to Slide 64?
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 1       A.    So if we move to 64, this is another just
  


 2   typical photo of the canyon-bound section.  This is
  


 3   about 4 miles below Horse Mesa.  And I would basically
  


 4   make the same comments I made previously about this
  


 5   slide; narrow canyon, bedrock-controlled.  What we see
  


 6   here is ponded water, nothing like you would have seen
  


 7   prior to the reservoirs.
  


 8       Q.    Okay.  Slide 65 then?
  


 9       A.    And this is a view upstream of Mormon Flat
  


10   Dam.  You see the pool up above the dam, and then down
  


11   below, that's also ponded water backed up by Stewart
  


12   Mountain that's ahead of Saguaro Lake.  But, again,
  


13   this whole Segment 4, the characteristics are pretty
  


14   similar all the way through the reach; canyon-bound.
  


15       Q.    Would you say that the water conditions at
  


16   least between the head of Roosevelt and Stewart
  


17   Mountain are all affected by the dams?
  


18       A.    Yes, clearly.
  


19       Q.    66?
  


20       A.    So moving to Slide 66, we had a similar set
  


21   of mapping that was collected by the Reclamation
  


22   Service in 1903, actually.  So it was certainly
  


23   pre-Stewart Mountain Reservoir.  And I went through a
  


24   similar exercise there; plotted the gradient of the
  


25   riverbed as indicated on those maps from the contours,
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 1   just to get a sense of how the profile compared with
  


 2   what we have today.
  


 3             The upper red line, again, is the same modern
  


 4   profile that we talked about earlier; and then the blue
  


 5   line with the crosses on it is from the 1903
  


 6   Reclamation Service mapping.
  


 7             It's curious that the profile indicated here
  


 8   at the base of Mormon Flat Dam in 1903 was some 10 feet
  


 9   or so below what we currently have as the base of
  


10   Mormon Flat Dam.  There was no contour in that area on
  


11   the mapping, so it's not clear if maybe there's a
  


12   little bit of a hump in the profile there.  There could
  


13   be error.  We don't know.
  


14             The sort of heavy marks that you see at the
  


15   base of Mormon Flat Dam, they come from a different
  


16   data source than the brown, another more recent set of
  


17   mapping that I had that showed that as the elevation,
  


18   which corresponds to the current.
  


19             So there's some uncertainty about the
  


20   elevations on here.  Nonetheless, the slope of that
  


21   area is actually the 10 feet per mile that I
  


22   inadvertently put on the other plot.  So the gradient
  


23   here is about 10 feet per mile.
  


24       Q.    And that 1903 Reclamation Service data, does
  


25   that come from a time before any of the storage dams
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 1   were there?
  


 2       A.    Yes, it does.
  


 3       Q.    Slide 67 then?
  


 4       A.    So this is actually the mapping that that
  


 5   previous profile we talked about came from, and I'll do
  


 6   a similar thing to what I did with the Roosevelt
  


 7   Reservoir mapping.  This is sort of an overview of what
  


 8   it shows.  The downstream end of the map is Stewart
  


 9   Mountain Dam and then Mormon Flat Dam is near the
  


10   upstream end of the map.
  


11       Q.    And what year is this map?
  


12       A.    And so this mapping was done in 1926, so it
  


13   would have been after completion of Roosevelt, but
  


14   obviously prior to Stewart Mountain Dam.
  


15       Q.    Okay.  Slide 68?
  


16       A.    So Slide 68 and the next few slides zoom in
  


17   on pieces of that mapping, so that we can see some of
  


18   the notation and the way they represented the river
  


19   channel.
  


20             There are notes, you'll notice, on several of
  


21   these about, you know, sand and gravel present.  This
  


22   was apparently a sand and gravel bar in this area.
  


23   We're starting towards the downstream end, so this is
  


24   Stewart Mountain Dam now and moving upstream.
  


25             Right under the dam or just immediately


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







SALT RIVER     VOLUME 11      01/28/2016 2331


  


 1   downstream from the line of the dam, there's a large
  


 2   sand and gravel bar that splits the channel into two
  


 3   parts.  On the upper part of the figure you see a
  


 4   pretty wide area depicted for the channel.  It's not
  


 5   clear whether that would be a flow split or could even
  


 6   be a pool, for that matter.
  


 7             But there's obviously a fair amount of
  


 8   alluvium and some splitting of the channel in this
  


 9   area.
  


10       Q.    Do you know what the dashed lines are on the
  


11   map?
  


12       A.    I believe that is intended to represent the
  


13   edge of water at the time of the mapping.
  


14       Q.    And this was after Roosevelt was constructed;
  


15   is that right?
  


16       A.    This is after Roosevelt was constructed.
  


17       Q.    And you talked earlier, Roosevelt was
  


18   capturing some sediment; is that correct?
  


19       A.    Yes.
  


20       Q.    So you had sand bars basically within the
  


21   channel even after Roosevelt was taking some of the
  


22   sediment out upstream?
  


23       A.    That's correct.  The bulk of the sediment
  


24   that comes in from Tonto Creek in the Upper Salt River
  


25   would be trapped in Roosevelt Reservoir.  So there's
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 1   undoubtedly some impact of that at this location, most
  


 2   likely coarsening of the surface there.  There's
  


 3   probably less sand than there would have been prior to.
  


 4       Q.    And you talked about this, but can you read
  


 5   what it says right there where I'm pointing?
  


 6       A.    The area, this sort of oblong shape, the note
  


 7   inside that says "Sand and Gravel Island."  And then
  


 8   there's a "Main Channel" and a "Secondary Channel."
  


 9       Q.    And those are stated on the map, right?
  


10       A.    That's on the map, yes.
  


11       Q.    Slide 69 then?
  


12       A.    So just moving upstream again.  Some other
  


13   interesting notes that are similar to what we saw
  


14   before on the left side of the map.  We see again this
  


15   sand and gravel island, so we have a flow split at this
  


16   location, and then there's a sand and gravel bar right
  


17   going into that bend.
  


18             So it's similar to the process I talked about
  


19   yesterday.  There's probably some backwater from partly
  


20   the constriction and partly just the fact that we have
  


21   the force of water around a bend, and so we have
  


22   deposition in that area.  And we often see sand and
  


23   gravel bars in that position in a river.
  


24             They characterize the material, along the
  


25   sides of the river here at least, as good sand and
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 1   gravel.  As we go upstream, that portion does appear to
  


 2   be a single-thread channel in that portion of the
  


 3   reach.
  


 4       Q.    Slide 70?
  


 5       A.    Moving farther upstream, here is another
  


 6   fairly sharp bend in the river, and the channel
  


 7   bifurcates, an island or sand gravel bar right in the
  


 8   middle of that bifurcation.  So we've got two channels
  


 9   there, and the bar in the middle is good sand and
  


10   gravel.
  


11       Q.    Then Slide 71?
  


12       A.    And then as we get farther upstream, this is
  


13   in a very constricted part of the canyon, obviously a
  


14   single-thread channel, although they do note at least
  


15   one sand and gravel bar in this segment of the reach in
  


16   the middle of the channel.  That bar would be exposed
  


17   at some flow levels and under water at other flow
  


18   levels.  You can't tell from this mapping what flow
  


19   would actually inundate the bar.
  


20       Q.    Okay.  Slide 72?
  


21       A.    72, very similar, single-thread channel,
  


22   really narrow; but they do note sand and gravel bars,
  


23   at least one sand and gravel bar in this portion of the
  


24   reach.
  


25       Q.    Slide 73?
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 1       A.    And then 73 is the same.  They note one bar
  


 2   down at the bottom.  It's a very narrow, single-thread
  


 3   channel in this area, and the note says we're about
  


 4   9 miles upstream from Stewart Mountain Dam.
  


 5       Q.    So does that mean the maps we just looked at
  


 6   cover an area about 9 miles?
  


 7       A.    Yes.
  


 8       Q.    And you saw numerous sand bars on there; is
  


 9   that right?
  


10       A.    Sand and gravel bars, yes.
  


11       Q.    Did you see any notations of rapids in that
  


12   particular section?
  


13       A.    I did not.
  


14       Q.    Slide 74 I think is where we switch
  


15   PowerPoints; is that correct?
  


16       A.    That is.
  


17       Q.    We'll come back to it.
  


18             And the other PowerPoint you're pulling up is
  


19   the portion of Exhibit C038 in the record.
  


20             Can you tell us what this PowerPoint
  


21   represents?
  


22       A.    So this is a series of historical aerial
  


23   photographs that show various portions of the reach
  


24   that we're discussing.  It focuses mostly on Segments 3
  


25   and 4, the area around Roosevelt Dam and some of the
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 1   other dams.  We also have some photographs of Granite
  


 2   Reef Dam downstream that we'll be talking about later
  


 3   when we switch back to the other PowerPoint.
  


 4       Q.    I think you said aerial photographs.  Were
  


 5   these aerial, or were they taken from the ground?
  


 6       A.    Did I say aerial?  I apologize.  These are
  


 7   oblique historical ground photographs that were taken
  


 8   of the reach.
  


 9             You've probably seen some of these before,
  


10   but most of them are fairly high-resolution
  


11   photographs.  And so the images that you've seen in the
  


12   past of the ones that you have were fairly low
  


13   resolution or they were zoomed out a long way and you
  


14   couldn't see much.  And so we were able to take these
  


15   higher resolution ones and zoom in, so we can focus in
  


16   on some details that you, I think, haven't previously
  


17   seen.  So that's our main intent here.
  


18       Q.    Several of these photographs have a notation
  


19   on them that says "Lubkin," L-U-B-K-I-N?
  


20       A.    Yes.
  


21       Q.    Do you know what that is?
  


22       A.    Well, he was a photographer back at roughly
  


23   the time that Roosevelt Dam was being constructed, and
  


24   he took a large number of photographs in the area.
  


25   They're of really good quality.
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 1                  MR. MCGINNIS:  And just for the
  


 2   Commission, I think Dr. Littlefield is going to talk
  


 3   some about Mr. Lubkin when he's here, and we would have
  


 4   had him first, but we switched in order to accommodate
  


 5   the schedule.  So you'll find out more about
  


 6   Mr. Lubkin.
  


 7   BY MR. MCGINNIS:
  


 8       Q.    Let's go through these photographs, and I
  


 9   want to go a little more quickly than we've been with
  


10   the graphs and slides, just because I think they're
  


11   more intuitive and take less discussion.
  


12       A.    Right.  Our intent here is just to give you a
  


13   sense of what it looked like at that time.
  


14       Q.    Let me ask you another question about these
  


15   in general.  A lot of these photographs seem to be
  


16   taken at Roosevelt or at the Granite Reef Dam site; is
  


17   that right?
  


18       A.    Yes.
  


19       Q.    Would that have been because that's where the
  


20   Reclamation Service was primarily working in the first
  


21   decade of the 1900s?
  


22       A.    I assume that's the case, yes.
  


23       Q.    Let's go to Slide 3 on this Exhibit C038
  


24   PowerPoint.
  


25       A.    Okay.  So this particular picture was taken
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 1   by Mr. Lubkin on January 14th, 1904, prior to Roosevelt
  


 2   Dam.  It's right at the damsite, according to his note.
  


 3   I looked up the flows at the at Roosevelt gage.  It's
  


 4   222 cfs was the mean daily flow on that day.
  


 5       Q.    Hold it just a second.
  


 6                  MR. MCGINNIS:  Before we go on, would it
  


 7   help if we turn the lights out?
  


 8                  CHAIRMAN NOBLE:  Yes, yes.
  


 9                  MR. MCGINNIS:  Can you guys see these
  


10   okay?
  


11                  CHAIRMAN NOBLE:  Yes.
  


12                  MR. MCGINNIS:  It would help or you can
  


13   see them okay?
  


14                  CHAIRMAN NOBLE:  Well, it depends who
  


15   you're trying to help.
  


16                  (A brief recess was taken.)
  


17   BY MR. MCGINNIS:
  


18       Q.    So this is Slide 3 on the photograph
  


19   PowerPoints?
  


20       A.    Yes, yes.
  


21       Q.    What were you saying about that?
  


22       A.    So, again, this is a photograph looking
  


23   downstream.  I believe it's looking downstream at the
  


24   damsite.  So we can zoom in on this photograph a little
  


25   bit and see some interesting things.
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 1             We have a gravel bar in the center, and we
  


 2   can just zoom in and have a look at the fairly
  


 3   coarse-grained material that you see on that gravel
  


 4   bar.
  


 5             Of particular interest would be the sort of
  


 6   rapid or riffle that you see at the end of that gravel
  


 7   bar.  If we zoom in on that, you can see that it's --
  


 8   actually, this one tells me that we're looking upstream
  


 9   in this photograph, and I misspoke earlier.  But it's
  


10   very coarse-grained material over much of that area.
  


11   Again, this is 220 cfs, so it's a fairly --
  


12       Q.    Let's go back to the main photograph.
  


13       A.    Yeah.  Sorry.
  


14       Q.    So do you think this is looking upstream at
  


15   the damsite or downstream?
  


16       A.    I believe it is, just based on the character
  


17   of the zoomed-in photo there.
  


18       Q.    Do you see in the background, does that look
  


19   like mountains to you?
  


20       A.    Yes.
  


21       Q.    Does it look to be a white building there?
  


22       A.    I think so.  Yeah, up on the top of the hill
  


23   there.
  


24       Q.    So you think this is downstream from the
  


25   damsite, looking up at the damsite; is that what you
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 1   just said?
  


 2       A.    We're looking in the upstream direction.
  


 3       Q.    Okay.  I'm sorry.  I was just confused.
  


 4       A.    Sorry.
  


 5       Q.    Keep going.
  


 6       A.    So we'll zoom in on this whitewater-ish area
  


 7   that we see at the end.  So the bar is forcing the
  


 8   water over against the valley side.  There's a bunch of
  


 9   coarse-grained debris on the side here.  It's obviously
  


10   very shallow at this time at 220 cfs.
  


11       Q.    If you had a load of logs that you were
  


12   trying to float down the river at this location, at
  


13   this flow, do you think that gravel bar would present a
  


14   problem?
  


15       A.    The gravel bar would be a problem and, also,
  


16   the coarse material on this side.  You might get a few
  


17   through this area, but I think you might have a whole
  


18   lot of logs hung up on the rocks.
  


19       Q.    And what was the median flow for this
  


20   segment?
  


21       A.    This is below Tonto Creek, so my assessment
  


22   of that, it's about 340 cfs.
  


23       Q.    And I think you said this flow the day of
  


24   this picture was?
  


25       A.    220.
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 1       Q.    So it's below the median?
  


 2       A.    It's below the median, yeah.
  


 3       Q.    Sorry.  Go ahead.
  


 4       A.    So this is a photo, again one of the Lubkin
  


 5   photos taken on the same day.  He's up on the hill
  


 6   looking upstream at the Tonto/Salt River confluence.
  


 7   Tonto Creek is just off the left of the photo and then
  


 8   this is the Salt River coming down the valley, and this
  


 9   is that sort of multichannel area that we saw in the
  


10   mapping right above the confluence, and then it necks
  


11   down into the canyon, and the dam is just off the
  


12   page/photograph to the right side.
  


13       Q.    And this is Slide 8?
  


14       A.    Sorry.  This is Slide 8.
  


15       Q.    Is that depiction of the area near the
  


16   confluence of the Salt and Tonto Creek consistent with
  


17   what you saw on the map we looked at earlier?
  


18       A.    Yes, it is.
  


19       Q.    Slide 9 then?
  


20       A.    So we can zoom in on a few portions of this
  


21   photograph and see some detail down in the channel.  So
  


22   here's one box that we can look at.
  


23       Q.    You're looking at Slide 10 now?
  


24       A.    Sorry.  Looking at Slide 10.  And this is the
  


25   area.  Again, Tonto Creek would be right off to the
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 1   left on this side, and then as the Salt River flow is
  


 2   coming down, you see at least three flow splits, some
  


 3   riffly-looking areas that are obviously quite shallow.
  


 4       Q.    The captions on these photographs, were they
  


 5   on the original photographs, or did you add those?
  


 6       A.    These have been added to clarify.  Some of
  


 7   the notes are -- you can see on the photographs; some
  


 8   are not.  Some of it was written on the back.
  


 9       Q.    Okay.  Slide 11, I think you're at?
  


10       A.    Okay.  So we zoom back out again just to show
  


11   a different area, and we'll zoom in on this shallow
  


12   riffle in the lower left corner of the photograph; and
  


13   you can see it's a gravelly, cobbly riffle and very,
  


14   very shallow flow across that at this time.
  


15       Q.    Okay.  That was Slide 12?
  


16       A.    That was Slide 12.
  


17             Slide 13, if we move upstream a bit towards
  


18   the mouth of Tonto Creek, we can zoom in on another
  


19   area and, again, very similar; gravel-cobble riffle,
  


20   and you see a few rocks poking out here.  It's
  


21   obviously very, very shallow at this location.
  


22       Q.    And that's Slide 14?
  


23       A.    That's Slide 14.  Excuse me.
  


24             15, we move up around the bend now, and this
  


25   would be all Salt River water at this particular
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 1   location.  So if we zoom in on Slide 16, again, you can
  


 2   make out a very shallow gravel-cobbly riffle along the
  


 3   side of the channel here, and we also have a split flow
  


 4   at this location around the mid-channel island.
  


 5             If we move to the other branch now over to
  


 6   the left side of the valley bottom, our right side, on
  


 7   Slide 17, we can zoom in on some similar areas.
  


 8             So Slide 18 is a riffle in the middle of that
  


 9   split flow reach, and you can see several areas here
  


10   that are clearly very, very shallow at this discharge.
  


11       Q.    Slide 19?
  


12       A.    19, again, moving upstream above those flow
  


13   splits, and even where the channel is basically
  


14   single-thread, we see a couple of areas in here that
  


15   are very, very shallow as well; one down towards the
  


16   lower end of the photograph and then one towards the
  


17   upper right portion of the photograph.
  


18       Q.    Slide 20?
  


19       A.    That was Slide 20.
  


20       Q.    This is 21 then?
  


21       A.    So this is Slide 21.  It's a similar view,
  


22   just moved a little bit so you can see upstream in the
  


23   base of the reservoir more.  And we can, again, zoom in
  


24   on some additional areas from this photograph and have
  


25   a closer look.
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 1       Q.    So you're now on 23?
  


 2       A.    So now I've moved to 23.  I believe this is
  


 3   the same riffle that we looked at previously, these two
  


 4   in the photo a few minutes ago, and I think we looked
  


 5   at this riffle as well.  But you see several places in
  


 6   here where the flow is very shallow.
  


 7       Q.    Okay.  This is 24?
  


 8       A.    24 is just an interesting photograph that was
  


 9   taken the next day by Lubkin of the valley bottom and
  


10   some of the workers at the construction site.
  


11       Q.    25?
  


12       A.    This one focuses again upstream, taken on
  


13   January 15th, 1904.
  


14             We can zoom in on some areas here as well.
  


15             So Slide 27, this is a flow split here and
  


16   some shallow -- what appears to be a shallow riffly
  


17   area in the background.
  


18             28, same primary photograph.
  


19             Zooming in a little bit upstream, again, you
  


20   see bare cobble bars and then a bunch of really shallow
  


21   riffly areas as we work our way upstream in that
  


22   photograph.
  


23       Q.    And this is Slide 29, right?
  


24       A.    Sorry.  Slide 29.
  


25       Q.    Is this on the Salt arm above the Salt-Tonto
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 1   confluence?
  


 2       A.    This is above the Salt-Tonto confluence, yes.
  


 3       Q.    Is the flow on this one still 222, or is it
  


 4   different here?
  


 5       A.    It's slightly higher.  I think it was 223 on
  


 6   this particular day.
  


 7             Yeah, 221.  Slightly lower, actually; 1 cfs
  


 8   lower.  It's the same.
  


 9             Okay.  So that was Slide 29.
  


10             Slide 30 is now moving back down into the
  


11   canyon, looking upstream through the damsite.
  


12       Q.    Just for reference, the white building we
  


13   talked about earlier, it looks like those buildings are
  


14   up in there, right?
  


15       A.    That's correct.  That's right.
  


16             So we're down in the canyon now.  This is on
  


17   the 16th, and the discharge on this day was also
  


18   roughly 220 cfs.
  


19             We can zoom in on an area here, moving to
  


20   Slide 32, that's sort of in the center of that main
  


21   photograph.  And you see some cobble bars.  You see a
  


22   bunch of shallow area on the right side of the
  


23   photographs here.  So there is a lot of shallow flow in
  


24   this portion as well.
  


25       Q.    These photographs from 1904, are they the
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 1   closest thing you've seen to photographs of the Salt in
  


 2   detail in its ordinary and natural condition?
  


 3       A.    It is, or they are.
  


 4       Q.    220 cfs, roughly, is that -- how does that
  


 5   rank among the median?
  


 6       A.    It's below the median, but it's above the
  


 7   90 percentile flow, so I think it would be in the range
  


 8   that at least Mr. Fuller characterized as ordinary
  


 9   condition, if you will.
  


10       Q.    And is this before the dam was built?
  


11       A.    This is before the dam was built.
  


12       Q.    Was it before any significant diversions?
  


13       A.    Yes, I believe so.
  


14       Q.    Was it upstream from all the diversions we've
  


15   been talking about at Arizona Dam and Granite Reef Dam
  


16   down in the valley?
  


17       A.    Certainly, yes.  This is as close as we could
  


18   get to a natural flow in this part of the reach.
  


19       Q.    That was 32?  I can't quite see the number
  


20   down in the corner, so that's why I'm struggling.  So
  


21   go ahead.  I think it's 32?
  


22       A.    Okay.  So moving to Slide 33, this is the
  


23   same one.  We'll zoom in on an area upstream right near
  


24   the neck of where the canyon necks down.  And, again,
  


25   you see sand and gravel bars projecting out into the
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 1   river from the left side and from the right side,
  


 2   narrow channel between them, and there appear to be
  


 3   riffly areas.
  


 4       Q.    And this is Slide 34?
  


 5       A.    Sorry.  Slide 34, yes.
  


 6       Q.    And is this downstream from the dam?
  


 7       A.    It's probably just slightly upstream from the
  


 8   present location of the dam or right in the vicinity of
  


 9   the dam.
  


10       Q.    This is a blowup of Slide 33, right?
  


11       A.    Oops.  Sorry.
  


12             Yes, it is.
  


13       Q.    And is that downstream from the dam, looking
  


14   upstream to the damsite?
  


15       A.    The damsite is in the photograph.
  


16       Q.    I see.  Okay.
  


17       A.    And I think that red box probably is slightly
  


18   upstream from where the current dam sits.
  


19       Q.    So does the dam sit about where the two large
  


20   landforms come down to the river, whatever you call
  


21   those?
  


22       A.    I think the dam is probably right in this
  


23   area.
  


24       Q.    Were you done with Slide 34 then?
  


25       A.    Yes, 34.
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 1             So this is Slide 35.  This is about a mile
  


 2   downstream from the damsite, according to the notes, on
  


 3   January 16th, so around 220 cfs.  You see cobble bars
  


 4   on both sides of the channel and, obviously, the water
  


 5   surface.
  


 6             Slide 36 is a view looking down into the
  


 7   canyon from near the damsite.  This is the temporary
  


 8   powerhouse.  That was taken on the same day, and you
  


 9   can see the river kind of in the background there down
  


10   into the canyon below the dam.
  


11       Q.    Okay.  Slide 37.
  


12             You're on 38 now?
  


13       A.    38.  We can zoom in on that particular area,
  


14   and you see some sinuosity to the channel and some bars
  


15   along the side.  It's difficult to tell here.  This
  


16   looks pretty shallow to me, but it's hard to tell in
  


17   this photograph.
  


18       Q.    Slide 39?
  


19       A.    39 was taken on May 30th of that year.  The
  


20   discharge is now down to around 100 cfs, so that's a
  


21   very low flow in this part of the reach, and we see the
  


22   exposed gravel-cobble bar on the left side.  We're
  


23   looking upstream now, so when I talk about right and
  


24   left, I always do that with a downstream-oriented view.
  


25   And you see the river coming through and the
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 1   constriction from the canyon.
  


 2       Q.    Does that look like a road or some kind of
  


 3   trail on the right of the river there?
  


 4       A.    Yes, it does.
  


 5       Q.    Slide 40?
  


 6       A.    Okay, 40.  This is May 31st, so, again, very
  


 7   low flows, between 100 and 110 cfs.  Same area to the
  


 8   left.  This is the powerhouse, and then you see that
  


 9   split flow area at the mouth of Tonto Creek on the left
  


10   side of the photograph.
  


11             So we can zoom in on that a little bit to see
  


12   the conditions at this really low flow; a lot of
  


13   exposed bars in the bottom of the channel here.
  


14       Q.    Slide 42?
  


15       A.    That was 42 --
  


16       Q.    Okay.
  


17       A.    -- the zoom-in portion.
  


18             Okay, so moving to 43 now.  This is basically
  


19   just an interesting photo of the cement plant near the
  


20   damsite.  This was taken on the same day as the
  


21   previous photos.  Let's see.  And you can see a piece
  


22   of the river off to the right side.
  


23             So you can zoom in there, and about the best
  


24   you can say about this is you can see some of the old
  


25   high flow braids in this part of the photograph.  Can't
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 1   see any water, actually.
  


 2             Okay, moving on then.  These slides,
  


 3   unfortunately, are a little bit out of place, but this
  


 4   is near Mormon Flat Dam.  This was taken on July 13th,
  


 5   1904.  Really low discharge at this location, about
  


 6   50 cubic feet per second.  And, you know, again, you
  


 7   see the cobble bar on the right side of the river here
  


 8   and then you see a bar on the inside as well.
  


 9             You can zoom in on that and basically see
  


10   that in this sort of pool area, it looks like fairly
  


11   fine-grained material and some vegetation on the bar at
  


12   this point.
  


13       Q.    You're now on Slide 48?
  


14       A.    Sorry.  This is Slide 48, yes.
  


15             Moving to Slide 49, the same location.  We
  


16   can zoom in on another area down in the lower left of
  


17   the photograph and see the sort of narrow channel here,
  


18   the bar that projects out into it; interestingly, a
  


19   couple of horses getting some water.
  


20       Q.    And this says "Large Cliff Just Below Mormon
  


21   Flat."
  


22       A.    Yes.
  


23       Q.    Right?
  


24       A.    Yes.
  


25       Q.    So where would that be now in relation to the
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 1   existing reservoir?  Would that be under Saguaro Lake?
  


 2       A.    This would be underwater at the moment.  It
  


 3   would be under Saguaro Lake, I guess.
  


 4       Q.    Moving on to Slide 51?
  


 5       A.    51, now we've moved back up into Roosevelt
  


 6   Reservoir, and this shows the work camp area and the
  


 7   powerhouse that was being constructed on the left side
  


 8   of the valley there.  You can see part of the valley
  


 9   bottom in this photograph.
  


10       Q.    And this is a different date than the other
  


11   photographs?
  


12       A.    This photograph was taken on February 21st,
  


13   1905.
  


14       Q.    And what was the flow that day?
  


15       A.    And this is a very high flow, actually.  It's
  


16   about 3,600 cubic feet per second.
  


17       Q.    The flow data that you're talking about on
  


18   these photos, where did you get that?
  


19       A.    That comes from the historic near Roosevelt
  


20   gage.
  


21       Q.    Is it near -- I'm always confused between
  


22   near Roosevelt and at Roosevelt.
  


23       A.    I'm sorry, I misspoke.  The at Roosevelt gage
  


24   that was basically near the damsite.
  


25             So the discharges that you see here include
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 1   both the Salt River and Tonto Creek.
  


 2       Q.    So Slide 51, that's -- where is that located?
  


 3       A.    This is up in -- looking upstream in the --
  


 4   what's now Roosevelt Reservoir.  You see the work camp
  


 5   area.
  


 6             And the discharge that I'm listing here
  


 7   includes Tonto Creek, and I don't know what the Tonto
  


 8   discharge was at this time.
  


 9             So we can zoom in on an area there and see
  


10   the split flow channels off just to the right of the
  


11   work camp area.
  


12       Q.    Is this --
  


13       A.    Again, fairly high flows.
  


14       Q.    -- Slide 53?
  


15       A.    This is Slide 53.
  


16       Q.    And is this the same general area we were
  


17   looking at previously with the split channels?
  


18       A.    It is.
  


19       Q.    Just at a much higher flow?
  


20       A.    It is, yes.
  


21       Q.    Slide 54?
  


22       A.    So we can again zoom in on another area just
  


23   moving slightly downstream.  At this fairly high flow,
  


24   the water is pretty much all across the valley bottom
  


25   here, very shallow in a lot of areas.  You see a lot of
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 1   debris.
  


 2       Q.    You're looking at 55?
  


 3       A.    Sorry.  I've moved to 55.
  


 4             But, nonetheless, you get the picture of sort
  


 5   of the braided multichannel character of the river in
  


 6   this particular area.
  


 7       Q.    Okay.  56?
  


 8       A.    Moving to 56, this is a photo taken on
  


 9   February 21st, similar day -- same day, 3,600 cubic
  


10   feet per second, and you see the water filling,
  


11   basically, the entire valley bottom through this area.
  


12       Q.    57?
  


13       A.    57, moving forward to March 21st, 1905, and
  


14   when is a very large discharge, about 23,400 cubic feet
  


15   per second, a flood; and you see the entire valley
  


16   bottom is filled with water, and you see the flow
  


17   constricting down into the canyon there.
  


18       Q.    And is this at the confluence of the Tonto?
  


19       A.    Yes.  The Tonto Creek comes in from the left
  


20   side of the photo, and Salt River comes in from the
  


21   right.
  


22
  


23                EXAMINATION BY CHAIRMAN NOBLE
  


24                  CHAIRMAN NOBLE:  Before we jump on that
  


25   one too fast, let's see.  57, is that a different site
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 1   than we've been looking at previously?  It is, isn't
  


 2   it?
  


 3                  THE WITNESS:  No, I believe it's the
  


 4   same site.  It's just a different vantage point.  I
  


 5   think he's farther up on the side of the valley looking
  


 6   down.  This is the powerhouse that we saw in some of
  


 7   the other photographs.
  


 8                  CHAIRMAN NOBLE:  Is that a new bridge?
  


 9                  THE WITNESS:  Very well could be, yes.
  


10
  


11               DIRECT EXAMINATION (CONTINUED)
  


12   BY MR. MCGINNIS:
  


13       Q.    This is taken a year later than the other
  


14   photographs, right?
  


15       A.    Yeah, this is a year later than the earlier
  


16   photos, so...
  


17             Okay.  All right.  Moving into the late fall
  


18   now on Slide 58.  This photo was taken on
  


19   November 11th, and it shows the start of the dam
  


20   foundation, basically, at that time.  The flow here is
  


21   700 cubic feet per second.  You see the powerhouse in
  


22   the background here, so we're in the same general area,
  


23   and this is the dam.
  


24             Moving to Slide 59, moving forward to
  


25   February 21st, 1906; fairly high discharge, a little
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 1   less than 1,500 cubic feet per second at this location.
  


 2   We're farther upstream now looking down in the Salt
  


 3   River arm.  The dam would be about where my cursor is
  


 4   pointing, behind what you see as the work camp on this
  


 5   knob.  Even at 1,500 you see a fairly significant
  


 6   riffle in this area, I guess I could say, large gravel
  


 7   bar on both sides of the channel.
  


 8       Q.    Would you say this photo is looking upstream
  


 9   or downstream?
  


10       A.    I believe this is looking downstream.  You
  


11   can see, I believe this is Tonto Creek.
  


12       Q.    And the caption says "Looking Down"?
  


13       A.    Yes, it does say that.
  


14       Q.    You're on Slide 60 now; is that right?
  


15       A.    Okay.  So just zooming in on that riffle a
  


16   little bit so we can see that more clearly.
  


17             On Slide 61, this is what the riffle looks
  


18   like.  The notes say "Clay Beds, Looking Down Salt
  


19   River From Clay Beds," which must be --
  


20       Q.    And what was the flow at the at Roosevelt
  


21   gage on this particular day?
  


22       A.    1,460 cubic feet per second.
  


23       Q.    This is not a particularly low flow then; is
  


24   that correct?
  


25       A.    Yeah.  That's a fairly high flow.
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 1       Q.    The next slide is 60?
  


 2
  


 3                EXAMINATION BY CHAIRMAN NOBLE
  


 4                  CHAIRMAN NOBLE:  Let's go back to that
  


 5   slide.
  


 6                  MR. MCGINNIS:  Sure.
  


 7                  CHAIRMAN NOBLE:  Lower left-hand corner.
  


 8                  THE WITNESS:  Yes.
  


 9                  CHAIRMAN NOBLE:  You see that marking
  


10   there?
  


11                  THE WITNESS:  The -- are you referring
  


12   to --
  


13                  CHAIRMAN NOBLE:  What appears to be
  


14   either the number 18 or 1677 crossed out.
  


15                  Slide 60, or 59.
  


16                  THE WITNESS:  Ah, I do see that, yes.
  


17                  CHAIRMAN NOBLE:  Can you tell us what
  


18   that means?
  


19                  THE WITNESS:  Unfortunately, I cannot
  


20   tell you what that means.
  


21                  CHAIRMAN NOBLE:  Okay.
  


22                  THE WITNESS:  I don't know.
  


23                  So let's see.  Moving forward then to
  


24   Slide 62, this is a photo taken on February 21st, the
  


25   same day.
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 1               DIRECT EXAMINATION (CONTINUED)
  


 2   BY MR. MCGINNIS:
  


 3       Q.    So is this still at 1,460 cfs?
  


 4       A.    1,460, including the flows from Tonto Creek.
  


 5   So it would be slightly less than that.  This is only
  


 6   the Upper Salt flows.
  


 7             But you see a split flow channel here.  You
  


 8   see two braids, and you see some riffly areas and so
  


 9   on.
  


10             So we can zoom in on some of that.  This one
  


11   actually is looking at -- includes part of Tonto Creek,
  


12   moving to Slide 64 now.  This is Tonto Creek coming
  


13   down and this is the Salt River, and you see this
  


14   really shallow braided channel coming through this
  


15   particular area as well.
  


16       Q.    And, again, is this still a flow that's four
  


17   or five times the median?
  


18       A.    Yes.
  


19       Q.    That was 64?
  


20       A.    Yes.
  


21             So 65, the same photo, just moving a little
  


22   bit upstream.
  


23             If we go to 66, we can zoom in on that and,
  


24   again, have a good look at the gravel-cobble bars in
  


25   the braided portion of the reach and the fairly shallow
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 1   flows in both of those branches.
  


 2             67, Slide 67, was taken about five days
  


 3   later.  The flow had dropped by a small amount.  At
  


 4   this point we're now standing at the mouth of the
  


 5   canyon looking up towards the Tonto Creek confluence on
  


 6   the left, Salt River coming from the right, and then we
  


 7   have the braided channels in the middle.  You see a
  


 8   riffle down here in the bottom of the photograph.
  


 9             So we can zoom in on a few of those areas.
  


10   This is 68, showing the box that we're going to look
  


11   at.
  


12             And here's what that looks like if you zoom
  


13   in on it.  So it's a pretty small channel that's not
  


14   carrying a whole lot of flow, obviously quite shallow,
  


15   a lot of sand and gravel deposits along that particular
  


16   portion of the channel.
  


17       Q.    This is the one I referred to as the air raid
  


18   photo, because if you look in the lower right, does it
  


19   look like there's some folks laying down there?
  


20       A.    It does, indeed.
  


21             The other interesting thing about this photo
  


22   is you can see a wagon road crossing where they've been
  


23   crossing the river, driving their wagons across the
  


24   river, fording.
  


25       Q.    Can you point that out for us?
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 1       A.    Yes.  Sorry.  These linear marks here.
  


 2                  COMMISSIONER ALLEN:  It looks like the
  


 3   wagon road comes down the river and then crosses.
  


 4                  THE WITNESS:  Yeah.  I think there's
  


 5   another photo that shows a little bit more clearly
  


 6   that's coming across.
  


 7   BY MR. MCGINNIS:
  


 8       Q.    Is this right about the Salt-Tonto confluence
  


 9   as well?
  


10       A.    It is, yes.  Yes.
  


11             Okay.  And then if we move down to the lower
  


12   left corner, we can see the very shallow riffle at this
  


13   location and the rocks sticking up out of the water.
  


14       Q.    And there you're on Slide 71?
  


15       A.    Sorry.  I'm on Slide 71.
  


16             And the flow is roughly 1,400 cubic feet per
  


17   second in this photograph.  So that's 71.
  


18             72 is a little bit different vantage point
  


19   looking at the work camp.  You see the powerhouse up on
  


20   the side of the valley.  The dam would be down where
  


21   the constriction is and, again, the braided portion of
  


22   the channel.  This photo was taken on March 6th.  The
  


23   flow had gone up to -- combined flow, Tonto and the
  


24   Salt, is 1,570 cfs at this time.
  


25             So you see multiple channels, a riffle in
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 1   this area that we can zoom in on.  So the box is shown
  


 2   on Slide 73; and then the zoomed image is Slide 74, and
  


 3   you see the cobble-gravel riffle at that particular
  


 4   location.
  


 5       Q.    And is that slide also, that photo, about
  


 6   five times the median flow?
  


 7       A.    It is.  1,530 was the mean daily flow that
  


 8   day.
  


 9             And zoom in on another area shown in
  


10   Slide 75.
  


11             The zoomed image is Slide 76, and, again, it
  


12   shows a braided channel, you know, two different
  


13   branches, very shallow flow at this fairly high
  


14   discharge with sand-gravel-cobble bars in the middle as
  


15   well.
  


16                  CHAIRMAN NOBLE:  Dr. Bob, I apologize.
  


17                  THE WITNESS:  Sure.
  


18                  CHAIRMAN NOBLE:  I got caught up in just
  


19   looking at these enthralling photographs.  It's time
  


20   for a break.  Would that be okay?
  


21                  THE WITNESS:  That works very well for
  


22   me, thank you.
  


23                  CHAIRMAN NOBLE:  Mark, is that okay?
  


24                  MR. MCGINNIS:  Yes, sir.
  


25                  CHAIRMAN NOBLE:  Let's take 15 minutes,
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 1   since we went over really badly.  The court reporter
  


 2   will have to recover, recuperate.  15 minutes, let's
  


 3   see.  10:20.
  


 4                  (A recess was taken from 10:07 a.m. to
  


 5   10:23 a.m.)
  


 6                  CHAIRMAN NOBLE:  Mr. McGinnis, please
  


 7   proceed.
  


 8                  MR. MCGINNIS:  Yes.
  


 9   BY MR. MCGINNIS:
  


10       Q.    Dr. Mussetter, I think we finished on
  


11   Slide 76 before the break; is that right?
  


12       A.    Yes.
  


13       Q.    Okay.  Let's go on to Slide 77.
  


14       A.    Okay.  So Slide 77 was taken on March 8th,
  


15   1906.  According to the records, the discharge here is
  


16   about 1,480 cubic feet per second.  This photo is
  


17   looking downstream from near the damsite.
  


18             And we can zoom in on one particular area at
  


19   least down in the lower right of the photograph and see
  


20   fairly shallow flows, kind of a riffly area.  The bed
  


21   in this area is obviously gravel-cobble, with a fair
  


22   amount of sand in there as well.
  


23       Q.    And you're on Slide 80?
  


24       A.    Sorry.  That is Slide 79, actually.
  


25             Looking at another area in more detail on the
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 1   left side, the box on Slide 80, moving to 81, it
  


 2   appears to be some type of a scour hole.  No, that's
  


 3   not true either.  That's sandy material that's
  


 4   deposited on the back side of the gravel bar, and then
  


 5   you see the water coming down along the side.
  


 6             Slide 83 is just an interesting photo of the
  


 7   stockpiling of the sand and gravel and cobbles, and you
  


 8   can see the river back sort of in the background here.
  


 9   83 is a view looking upstream through the damsite.  You
  


10   can see the two tramways that are carrying materials
  


11   across the river, the same day, 1,480 -- what did I
  


12   say? -- 1,480 cubic feet per second, according to the
  


13   gage.
  


14             Moving forward to March 12th, again looking
  


15   upstream through the damsite.  Discharge is -- the mean
  


16   daily discharge on that particular day was about 6,700
  


17   cfs, and it's on the rising limb.  It actually
  


18   peaked -- or the mean daily flow on the next day was
  


19   listed as 35,700.
  


20       Q.    The caption on Slide 84 says "Looking
  


21   Downstream."  But do you think it looks, from the
  


22   topography, more like it's looking upstream?
  


23       A.    That is a typo.  That's definitely looking
  


24   upstream.  You can see the work camp up in the
  


25   background here.
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 1             So moving to Slide 85, the same -- you know,
  


 2   this one does correctly say "Looking Upstream," on the
  


 3   same day, just sort of another view of that same area.
  


 4             Slide 86 shows a waterfall.  Must have been
  


 5   raining, or maybe there was an issue with the diversion
  


 6   ditch.  I think the diversion ditch is the area up
  


 7   above here, and so we've got some water spilling over
  


 8   the side, coming down into the channel.
  


 9       Q.    The caption actually refers to it as an
  


10   overflow weir, right?
  


11       A.    Yeah.  Yeah, that's correct.
  


12       Q.    That's 1906?
  


13       A.    April 21st, 1906.
  


14       Q.    Slide 87?
  


15       A.    87 is an image of a temporary brush dam near
  


16   the intake to the power canal, and we assume that this
  


17   is the diversion into the diversion tunnel on the power
  


18   canal while they were constructing.  And this was taken
  


19   on May 1st, 1906.  The discharge in the river at this
  


20   time was listed mean daily flow of 2,650.
  


21       Q.    And would this be upstream on the Salt arm?
  


22       A.    This is upstream on the Salt arm.
  


23       Q.    And your mean daily flow, would that include
  


24   the Salt and the Tonto?
  


25       A.    The 2,650 includes the Tonto, yes.
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 1       Q.    88?
  


 2       A.    88 is just another view of the same area, so
  


 3   you can see the dam and the constricted flow coming
  


 4   between the end of the brush dam and the wing wall.
  


 5   May 1st, same day.
  


 6             Moving ahead to July 8th, basically a view
  


 7   looking downstream through the construction site.  The
  


 8   listed flow on this day had dropped down to 475 cubic
  


 9   feet per second.  How much the diversions and things
  


10   are affecting the flow in this image is not clear, but
  


11   you definitely see the gravel bars, some riffles and
  


12   things as you look downstream through the photo.
  


13       Q.    So at the time of this Slide 89 photo, this
  


14   was July 1906; is that what it says?
  


15       A.    That's correct.
  


16       Q.    And we just saw the upstream diversion for
  


17   the power canal --
  


18       A.    Yes.
  


19       Q.    -- was there in May 1906?
  


20       A.    That's correct.
  


21       Q.    So the flows on Slide 89 would have, by then,
  


22   been affected by the upstream diversion from the power
  


23   canal?
  


24       A.    Yes, they would.
  


25       Q.    Okay.
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 1       A.    We can zoom in on the gravel bar just below
  


 2   the dam foundation there.  So looking at Slide 91, you
  


 3   see the large gravel bar and some riffly area and
  


 4   shallow areas moving downstream in the photograph as
  


 5   well.
  


 6       Q.    Slide 92?
  


 7       A.    92 is just an interesting image of the
  


 8   construction site that was taken on July 26th.
  


 9       Q.    93?
  


10       A.    93, similar picture taken on August 22nd,
  


11   1906, looking between the two coffer dams at the site.
  


12       Q.    Slide 94?
  


13       A.    94, this is a photograph, appears to be
  


14   looking upstream.  I'm not a hundred percent sure which
  


15   direction this was.  Yeah, it's looking upstream.  And
  


16   you see the coffer dams.  Obviously it was damaged
  


17   during some flooding that occurred, based on the note,
  


18   August 22nd, 1906.
  


19       Q.    So by the time you get to 1906, was
  


20   construction of the dam pretty well underway?
  


21       A.    It obviously was, as you can see in these
  


22   photographs.
  


23       Q.    And by then, was there a diversion for the
  


24   power canal?
  


25       A.    There was, yes.
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 1       Q.    And were there coffer dams to hold back the
  


 2   water to allow them to do construction right at the
  


 3   damsite?
  


 4       A.    That's correct, yes.
  


 5       Q.    So at that point, was the river less in its
  


 6   natural condition than it had been in those prior
  


 7   pictures we saw?
  


 8       A.    That's correct, yeah.
  


 9             Again moving ahead to Slide 95.  This is just
  


10   a photo of them repairing the damage that you saw in
  


11   the previous photo -- sorry -- of the coffer dam taken
  


12   on August 22nd, 1906.
  


13             And another photo of the repairs the same
  


14   day.
  


15             Slide 97 appears to be completion of the
  


16   diversion weir that we looked at several slides back.
  


17   This was taken on August 17th, 1906.
  


18       Q.    So is this at the diversion for the power
  


19   canal upstream?
  


20       A.    This is the power canal, yes.  The diversion
  


21   weir, brush weir, that we saw in the earlier photos is
  


22   where my cursor is about in the middle of the photo,
  


23   and then you can see the wing walls for the power
  


24   plant.
  


25       Q.    Slide 98, is that one we've seen before in
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 1   this proceeding?
  


 2       A.    I believe we have, yes.  This is Mr. Lubkin's
  


 3   dog, and you see the very braided channel at the
  


 4   confluence.  This is looking up the Salt River arm.
  


 5   Tonto Creek comes in from the left.  The dam is off the
  


 6   page below us.  And you see the very braided channel in
  


 7   this particular area.  We can zoom in on a portion of
  


 8   this to see what it looked like in more detail.
  


 9             So moving to Slide 100, you see the -- some
  


10   sort of abandoned wet channels in the middle of that
  


11   braid pattern, and then you see one thread of the
  


12   channel back in the background.
  


13       Q.    For this photo, since it's not dated, can you
  


14   tell what the -- do you know what the flow was?
  


15       A.    I don't know what the flow was here.  There's
  


16   no dates on these photos.
  


17       Q.    Slide 102?
  


18       A.    So 102, we can zoom in on an area to the
  


19   right side.  This is one of the main branches that you
  


20   see in most of the depictions of the channel alignment
  


21   there, and you see it's very shallow or even dry in a
  


22   lot of places in this photograph.
  


23             And then we can move down on that branch and
  


24   zoom in on Slide 104 and see basically the same thing.
  


25   There is one small channel coming along the side just
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 1   in the foreground here.
  


 2       Q.    And you don't know whether this was before or
  


 3   after the intake diversion dam was done for the power
  


 4   canal?
  


 5       A.    I do not know.
  


 6             Slide 105 is another undated photo that shows
  


 7   the work camp.  This is apparently a fairly early
  


 8   photo.  I don't see evidence of the powerhouse here.
  


 9   And we also don't know the date, so we don't know the
  


10   flow.
  


11             But there are images of the river that we can
  


12   zoom in on.  One is in the sort of lower left part of
  


13   the photograph.  So Slide 107 shows that.  You see a
  


14   very rocky, shallow riffle about in the center of that
  


15   photograph and then some other riffly areas moving
  


16   downstream in that particular branch.
  


17             Zoom in on it.  I think that's the same area,
  


18   isn't it?
  


19       Q.    We're up to 109 now?
  


20       A.    We're up to 109.  I think we've duplicated
  


21   here.
  


22             Slide 110 then moves downstream towards the
  


23   location of the dam and the constriction.
  


24             And we can zoom in on 111 and see what that
  


25   looks like.  So there's a large gravel-cobble bar,
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 1   shallow riffly area in the foreground.
  


 2       Q.    Is 112 another undated photograph?
  


 3       A.    112 is also an undated photograph, appears to
  


 4   be during a time of flooding.  The valley bottom seems
  


 5   to be pretty much full of water at this point.  You see
  


 6   Tonto Creek coming in from the left, the main Salt
  


 7   coming in from the right, and then just a big flooded
  


 8   valley bottom, basically, above the -- or in the
  


 9   vicinity of the confluence.
  


10             We can look, zoom in on a portion of it in
  


11   Slide 113, and this is actually the mouth of Tonto
  


12   Creek in this image, but it shows sort of the braided
  


13   pattern at the head of it.
  


14       Q.    That's 114?
  


15       A.    This is Slide 114.
  


16             Moving over to the Salt arm, we can do a
  


17   similar thing on 116; zoom in and see the significant
  


18   braiding that's occurring in the valley bottom at this
  


19   really high flow.  You see some gravel bars poking up
  


20   out of the channel and multiple channels going many
  


21   different directions.
  


22             116.  Moving to 117 then, another undated
  


23   Lubkin photo looking downstream through what appears to
  


24   me to be the start of the construction of the dam
  


25   foundation.  You can see some posts or something across
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 1   the water there in the middle of the photograph.
  


 2             We can zoom in on that a little bit.  So
  


 3   moving to Slide 119, looks like they're stretching some
  


 4   kind of a cableway or a line across the river between
  


 5   these pillars at this point.  In the background you see
  


 6   some sort of broken water that's probably the top of a
  


 7   gravel bar, and the main flow goes around the left side
  


 8   of that.  That was Slide 119.
  


 9       Q.    120?
  


10       A.    120 is another undated photo that shows the
  


11   same sort of multichannel pattern at the confluence of
  


12   Tonto and Salt River right above the dam.
  


13             So we can zoom in on that a little bit on
  


14   Slide 122, and it shows the same, you know, several
  


15   riffly, very shallow areas, at least three channels
  


16   here.  This one carries flow from both Tonto -- the one
  


17   on the top, from both Tonto Creek and the Salt River.
  


18   This is the mouth of Tonto Creek right here.
  


19       Q.    Slide 123?
  


20       A.    123 is the flooded valley bottom, undated;
  


21   but it basically shows the whole area under water, very
  


22   wide channel.
  


23       Q.    Again, is this at the confluence of the Salt
  


24   and Tonto?
  


25       A.    This is the Salt.  Again, Tonto Creek is on
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 1   the left side.  The Salt branch is on the right side.
  


 2             So we can zoom in a little bit on that and,
  


 3   again, see the braiding pattern on the main Salt branch
  


 4   at this location.
  


 5       Q.    You're on Slide 125?
  


 6       A.    Sorry.  I've moved to 125, yes.
  


 7             126 shows someone who's drawn an outline of
  


 8   the approximate location of the dam here, looking down
  


 9   into the canyon.  And you see the gravel bar in the
  


10   foreground here.
  


11             We can zoom in on that, moving to Slide 128,
  


12   and you can see just the downstream edge.  Here's the
  


13   edge of the gravel bar.  There's a gravel bar on this
  


14   side, and the main flow comes through here in between
  


15   the two bars.
  


16       Q.    Okay.  129?
  


17       A.    129 is another undated photo that is likely
  


18   some distance downstream.
  


19             130, the same thing.  You see some broken
  


20   water in the background that could be a riffle or the
  


21   head of a small rapid.
  


22       Q.    Slide 131?
  


23       A.    131, again, the exact location of these we
  


24   don't know, but they're somewhere down in the canyon.
  


25       Q.    And when you talk down in the canyon, you're
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 1   talking about what we refer to as the Salt River
  


 2   Canyon, or are you talking about the canyon below
  


 3   Roosevelt?
  


 4       A.    I'm talking about the canyon below Roosevelt
  


 5   in Segment 4.
  


 6             So we see some broken water in the middle of
  


 7   the photo here, and we can zoom in on that, moving
  


 8   forward to Slide 133.  So there's obviously a shallow
  


 9   area in this area, broken water down into that zone.
  


10   So that would appear to be a shallow segment with some
  


11   influence of rocks in the bottom of the channel.
  


12       Q.    Slide 134?
  


13       A.    134 is another image looking downstream in
  


14   the canyon.  Not too much of note here.
  


15             135, similar photo.  This could be the start
  


16   of Mormon Flat Dam.  I'm not a hundred percent sure of
  


17   that.  But, in any event, you see some construction
  


18   equipment in the bottom of the valley here.
  


19             We can zoom in and see that a little bit
  


20   better in Slide 137.  It looks like maybe they're doing
  


21   some drilling here.  And the one thing you do see is a
  


22   couple of really shallow riffles adjacent to where he's
  


23   working.  We don't know the date of this photo, so we
  


24   obviously don't know what the discharge is here.
  


25       Q.    Okay.  Slide 138?
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 1       A.    138 is another undated preconstruction photo,
  


 2   according to the label, clearly at a time of fairly
  


 3   high flow.  It looks like the valley bottom is pretty
  


 4   well inundated.
  


 5             139 moves up into the valley bottom again,
  


 6   early on in the process, before the construction of the
  


 7   dam.  And, again, you see the multichannel, just sort
  


 8   of the braided area at the confluence of Tonto Creek
  


 9   that comes in from the left and the Salt River from the
  


10   right in the photograph.
  


11       Q.    Is 141 a zoom of that same?
  


12       A.    141 zooms in on that braided area.  So we see
  


13   at least three channels in the Salt River flows here on
  


14   the left side of the photo.  The braiding up above
  


15   there is actually Tonto Creek.
  


16       Q.    Okay.  Slide 142?
  


17       A.    142 is just another photo of the damsite, and
  


18   this is clearly a higher flow.  We see some broken
  


19   water here, so there's some rock debris in the channel
  


20   bed there as well.
  


21       Q.    Slide 143?
  


22       A.    143 is another photo down at river level
  


23   showing the downstream end of a gravel bar and the
  


24   flows coming towards us from up in the -- near the
  


25   confluence.
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 1       Q.    Okay.  Slide 144?
  


 2       A.    And 144, again, is up above the dam looking
  


 3   up into the valley bottom and the braided area at the
  


 4   confluence with Tonto Creek.
  


 5             And we can zoom in on one of those areas as
  


 6   well.  On 146, again, you see the main channel coming
  


 7   down, very wide and shallow, a chute channel cutting
  


 8   across, riffle.  The main flow comes off the left side
  


 9   of the photograph and then back into the channel just
  


10   below that.
  


11       Q.    Okay.  On the next slide, are we moving away
  


12   from Roosevelt a little bit there?
  


13       A.    Yes.  Again, those slides were, for the most
  


14   part, the Roosevelt Dam area.
  


15             There's some other interesting photos that we
  


16   found along other locations, so --
  


17       Q.    Are these also Lubkin photos, most of them?
  


18       A.    Most of these are Lubkin photos, yes.
  


19       Q.    Okay.  Slide 148?
  


20       A.    So this photo was taken on April 25th, 1904.
  


21   Let's see.  The discharge at the at Roosevelt gage was
  


22   130 cfs, so very low flows at this time.  And this is
  


23   labeled as the "Salt Beds and Springs."
  


24             And we can zoom in a little bit on that.
  


25   Moving to Slide 150, the interesting area here on the
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 1   lower left of that photograph, you see a very
  


 2   cobbled-boulder sort of rapid here, with very shallow
  


 3   flow going through the rocks in the lower left corner
  


 4   of the photograph.
  


 5       Q.    Okay.  Slide 151?
  


 6       A.    150 [sic], just another perspective of that
  


 7   in the same location, looking downstream towards the
  


 8   Salt Beds, and you see that rocky, rapidy area along
  


 9   the bottom of the photograph.
  


10       Q.    And is that one, again, also relatively low
  


11   flows?
  


12       A.    Very low flows, 130 cubic feet per second.
  


13             Unclear exactly where this picture is, but
  


14   the Chief is out hunting, I guess, and you see a
  


15   shallow river with a lot of rocks in the bottom of it.
  


16             I can zoom in on 154 a little bit at some of
  


17   those rocky areas, just to illustrate the shallowness.
  


18       Q.    Does this next section deal with the area
  


19   around Granite Reef Dam?
  


20       A.    In this photograph, these set of photographs,
  


21   is the area around Granite Reef Dam.
  


22       Q.    Prior to the construction of Granite Reef
  


23   Dam, was there an earlier dam there known as Arizona
  


24   Dam in that same general location?
  


25       A.    That's my understanding yes.  My
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 1   understanding is that dam was constructed in the early
  


 2   1880s, actually.
  


 3       Q.    And we've moved down the river now quite a
  


 4   ways from Roosevelt; is that right?
  


 5       A.    We're down below Stewart Mountain Dam now,
  


 6   out in the head of the valley, basically.
  


 7       Q.    With respect to Mr. Fuller's segments, is
  


 8   this Segment 6?
  


 9       A.    This would be Segment 6, yes, below the Verde
  


10   confluence.
  


11                  MR. MCGINNIS:  Commissioner Allen, do
  


12   you have a question?
  


13                  COMMISSIONER ALLEN:  Yes.
  


14                  DIRECTOR MEHNERT:  Commissioner Allen,
  


15   would you move closer to a microphone, please, either
  


16   one, his or there.
  


17
  


18              EXAMINATION BY COMMISSIONER ALLEN
  


19                  COMMISSIONER ALLEN:  My question is, how
  


20   was the Arizona Dam constructed?
  


21                  THE WITNESS:  I don't actually know the
  


22   answer to that.  I don't believe I've ever seen a
  


23   photograph of it.  I don't know the history of it.  I
  


24   know when it was there, and my understanding is that it
  


25   was roughly similar, in terms of its backwater effect,
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 1   to the Granite Reef; but beyond that, I don't really
  


 2   know much about it.
  


 3
  


 4               DIRECT EXAMINATION (CONTINUED)
  


 5   BY MR. MCGINNIS:
  


 6       Q.    Okay.  We're on Slide 156?
  


 7       A.    Okay.  So 156 is a photo that's in the
  


 8   vicinity of Arizona Dam/Granite Reef Dam.  I believe
  


 9   Granite Reef was constructed in 1903.  No, that's not
  


10   true.  It was started in '06 and completed in 1908.
  


11   Sorry.
  


12       Q.    This photograph --
  


13       A.    This photograph was taken in 1906, so it
  


14   would have been probably at the start of construction
  


15   of the dam.
  


16       Q.    Which slide are you on?  I'm sorry.
  


17       A.    I'm sorry.  I'm on Slide 156.
  


18       Q.    Okay.
  


19       A.    Okay?
  


20       Q.    Okay.
  


21       A.    So not much of note here.  We can zoom in on
  


22   the bar that you see on the left side of the
  


23   photograph, moving to 158, and, you know, there's a lot
  


24   of sediment deposits, obviously, in this area.  It
  


25   looks like finer-grain material than we've seen in the
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 1   other photos.  To what extent the old Arizona Dam was
  


 2   affecting this backwater from that, it's not clear, but
  


 3   there undoubtedly is some affect there.
  


 4       Q.    Okay.
  


 5       A.    159 is another image of that same area.  We
  


 6   can zoom in on a piece of that so we can see what the
  


 7   river looks like better.
  


 8             Moving on to 162, you see the deposits, the
  


 9   gravel-sand on the sides, and then the water coming
  


10   down through on the lower portion of the photograph.
  


11       Q.    You're on 161 there?
  


12       A.    This is 161, yes.
  


13             And then we can zoom in a little bit on the
  


14   right side of that same photograph, moving to
  


15   Slide 163, and you see sand-gravel deposits, the flow
  


16   kind of braiding between among those deposits at that
  


17   location.
  


18       Q.    And by 1906 there had been a dam in that same
  


19   general location for 20 years or so?
  


20       A.    Yes.  So it's not -- this area is probably
  


21   not the natural -- these photos probably don't depict
  


22   the natural condition of the Salt River at this
  


23   location.
  


24       Q.    Slide 164?
  


25       A.    164 is the same general area taken in early
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 1   September of 1906, in the same.  You know, you see the
  


 2   deposits on the valley bottom, you see the water coming
  


 3   along, some riparian vegetation along the sides.
  


 4             And you zoom in on at least one area there
  


 5   and see some deposits and braiding as well.
  


 6       Q.    Slide 167?
  


 7       A.    This is taken on, basically, the same day in
  


 8   that same general area of where the work camp was
  


 9   located.  167.
  


10             And we can zoom in on one area at least on
  


11   the left side of that photograph to see what that looks
  


12   like; and, again, you see the deposits down on the
  


13   lower portion of the river area and then the water is
  


14   up in the upper portion.
  


15       Q.    Okay.  170?
  


16       A.    This is a photograph that -- 170 is a
  


17   photograph looking downstream.  It's unclear to me.
  


18   This may very well be the original Arizona Dam,
  


19   actually, and it's at the head of the Arizona Canal.
  


20   So you see the ponded water and then you see the
  


21   conditions as somewhat braided downstream from the dam
  


22   as well.
  


23             We can zoom in on the one end of that dam to
  


24   get an idea of what it looks like up close.  So you see
  


25   the cobble material that the dam was obviously
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 1   constructed from, and then you see a cobble bar on the
  


 2   downstream side, so fairly shallow flows, looks like a
  


 3   riffle in the background, some deposits below that.
  


 4             Let's see.  173, just another photograph at a
  


 5   different angle across.  This is the dam right in the
  


 6   center of the photograph and the canal, head of the
  


 7   canal.
  


 8       Q.    174?
  


 9       A.    174 is the head of the third canal.  This was
  


10   taken in early July 1907.  So you see the -- this is
  


11   some rough water here and water coming into the canal
  


12   here at the diversion.
  


13       Q.    Okay.  175?
  


14       A.    175 is a photo of the construction of Granite
  


15   Reef Dam taken in late September 1907.  You see where
  


16   they're projecting out into the river with the
  


17   construction.
  


18             And we can zoom in on the river portion of
  


19   this photograph.  You can see a good-sized cobble bar
  


20   in the middle of the channel and the flow split on
  


21   either side of that.
  


22       Q.    Is that 177?
  


23       A.    This is Slide 177.
  


24             And then zoom in on an area upstream of that
  


25   just to show what the extension of that middle area
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 1   looked like with the gravel bars and the multiple
  


 2   channels in the middle.
  


 3       Q.    Okay.  Is that Slide 179?
  


 4       A.    That was 179.
  


 5       Q.    Okay.  Slide 180?
  


 6       A.    Slide 180 is a photo of the work camp looking
  


 7   out across the river, taken on that same day in late
  


 8   September 1907.
  


 9             You can zoom in on a few portions of the
  


10   river there.  So Slide 182 shows what that looks like.
  


11   You see some sand and gravel bars and the flow.
  


12             Zooming in on another area slightly
  


13   downstream, similar image.
  


14       Q.    Is that 184?
  


15       A.    That was Slide 184.
  


16             And then moving even farther downstream, we
  


17   can zoom in on another segment of the river here.
  


18       Q.    Could the sediment and the sand content of
  


19   the riverbed by that point in 1907 have been affected
  


20   by the diversions and the dams?
  


21       A.    These photos are taken, I believe, upstream
  


22   from the old Arizona Dam.  So what you see in these
  


23   photos is probably impacted by the backwater from the
  


24   old dam.
  


25       Q.    I'm sorry.  Were you on 186?
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 1       A.    186.
  


 2             187 is actually the handworks of Granite Reef
  


 3   Dam soon after -- I'm not sure if it's completely
  


 4   finished construction here, but it was near the end of
  


 5   the construction.
  


 6             And we can zoom in in the middle of that and,
  


 7   again, see the braiding in the backwater area.
  


 8             A couple of images.  This one moves a little
  


 9   bit to the right in the same.  This is Slide 191.
  


10   Again, this is clearly deposits in the backwater of the
  


11   dam.
  


12       Q.    Okay.  Slide 192?
  


13       A.    This is labeled as the "Coffer Dam" at the
  


14   Arizona Canal, taken in June of 1908, and you see the
  


15   river in the background.
  


16             If we zoom in on a piece of that river, you
  


17   can faintly see some of the depositional bars in the
  


18   planform of the flow in this photo as well.
  


19       Q.    And you're going to 195 now, right?
  


20       A.    So 195, again, the same photograph.
  


21             If we move forward and zoom in on 196 to
  


22   another area, same sort of thing.
  


23
  


24             EXAMINATION BY COMMISSIONER HORTON
  


25                  COMMISSIONER HORTON:  What is a coffer
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 1   dam?
  


 2                  THE WITNESS:  It's a temporary dam
  


 3   that's constructed to divert the flow away from an area
  


 4   that you want to keep dry, basically.
  


 5
  


 6               DIRECT EXAMINATION (CONTINUED)
  


 7   BY MR. MCGINNIS:
  


 8       Q.    You do that when you're building a permanent
  


 9   dam?
  


10       A.    It's part of the construction process to
  


11   facilitate the construction, yeah.
  


12             Okay, so --
  


13       Q.    Slide 197?
  


14       A.    197 is another photo, undated photo, but
  


15   clearly shows a period of flooding.  It looks like part
  


16   of the work camp is actually underwater in this photo.
  


17             And we can zoom in on the dam itself, and
  


18   some fairly interesting flows going over the dam at
  


19   this point in time.  It would be interesting to know
  


20   what the flow was, actually.
  


21       Q.    By looking at the dam, couldn't you have --
  


22   do you have some idea about when this picture was
  


23   taken?
  


24       A.    After construction of the dam, so it was
  


25   probably 1908 to sometime shortly thereafter.


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







SALT RIVER     VOLUME 11      01/28/2016 2383


  


 1       Q.    You're up to Slide 200 now?
  


 2       A.    Slide 200.  We can zoom in on some of the
  


 3   flooding that's occurring around some of the facilities
  


 4   there or has occurred.
  


 5             And then move a little bit upstream on the
  


 6   same photo.  On Slide 203 we see the residue from the
  


 7   flooding in the overbank here on the side and then the
  


 8   water in the channel out to the right at the top of the
  


 9   photograph.
  


10       Q.    Slide 204?
  


11       A.    204 is another undated photograph.  It's not
  


12   entirely clear what the structure in the foreground is,
  


13   but maybe it's an extension of the start of Granite
  


14   Reef.
  


15             We can zoom in on a piece of that in
  


16   Slide 206 and, again, see the braid pattern in the
  


17   deposits there where the flows are going.
  


18             We can also take sort of a broader zoom-in
  


19   view on Slide 208 and see similar conditions.
  


20             Okay?
  


21       Q.    Does the next section deal with pictures
  


22   around what's now Mormon Flat?
  


23       A.    Yes.
  


24       Q.    And we looked at some of the Mormon Flat
  


25   pictures already --
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 1       A.    We did.
  


 2       Q.    -- out of order; is that right?
  


 3       A.    We did.
  


 4       Q.    Okay.  Up to Slide 210?
  


 5       A.    So Slide 210 is just a photo of the valley.
  


 6   You can sort of see the river in the bottom of the
  


 7   photo, but it's decidedly unclear.  The picture was
  


 8   taken in 1921, and we don't know the exact date.
  


 9       Q.    So on Slide 210, was that taken after
  


10   Roosevelt Dam was completed?
  


11       A.    Clearly after Roosevelt.
  


12       Q.    And is it downstream from Roosevelt Dam?
  


13       A.    Downstream from Roosevelt Dam.
  


14       Q.    And was it taken before Mormon Flat Dam was
  


15   completed?
  


16       A.    Yes.
  


17       Q.    211?
  


18       A.    So 211 is labeled the "Box Canyon Above
  


19   Mormon Flat."  This photograph shows some interesting
  


20   features that would be more or less the natural
  


21   condition of the river, although there would be some
  


22   affects of the sediment trapping and the flow
  


23   regulation by Roosevelt Reservoir that had been in
  


24   place for 10 years or so at this point.
  


25             So if we zoom in on the sort of lower center
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 1   left of the photograph, in Slide 213 you see a very
  


 2   shallow, rocky riffle area next to the gravel bar
  


 3   there.  Again, we don't know what the flow is in this
  


 4   photograph.
  


 5             We can also zoom in a little bit on the
  


 6   riffle that's in the lower right of the photograph.  So
  


 7   on 215, that's not as clear as we prefer, but you can
  


 8   definitely see broken water, and it's clearly a very
  


 9   shallow flow in this location as well.
  


10       Q.    Does the next section deal with photos in and
  


11   around what's now Horse Mesa Dam?
  


12       A.    They do.
  


13       Q.    And is that Apache Lake?
  


14       A.    Yes, I believe so.
  


15       Q.    What's Slide 217?
  


16       A.    217 is a photograph of the Horse Mesa Dam
  


17   site that was taken in 1923 before construction of the
  


18   dam.  You can see the river in the lower part of the
  


19   photo, a large cobble bar along the side of the river,
  


20   and it looks like some broken water and riffly area
  


21   along the left side.  Again, we don't know the exact
  


22   date, so we don't know what the flow is.
  


23       Q.    And, again, is this after construction of
  


24   Roosevelt?
  


25       A.    This is after construction of Roosevelt,
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 1   yeah.
  


 2       Q.    And is this the dam most immediately
  


 3   downstream from Roosevelt?
  


 4       A.    Yes, it is.
  


 5       Q.    So there's no other dams to affect it --
  


 6       A.    That's correct.
  


 7       Q.    -- other than Roosevelt?
  


 8       A.    That's correct.
  


 9       Q.    What are we at, 218?
  


10       A.    Yes.  218 is Horse Mesa Dam site.  Someone
  


11   has drawn a dashed line that I presume is to represent
  


12   the top of the dam, location of the dam.  And you see
  


13   some sort of rough water in the bottom of the
  


14   photograph.
  


15             We can zoom in on that on Slide 220.  This
  


16   photograph was taken on June 29th, 1924.  And I
  


17   apologize, I don't have the discharge on that day.  I
  


18   can look it up at a break, if you're interested.
  


19             But it shows sort of a riffly area in that
  


20   location as well.
  


21       Q.    Slide 221?
  


22       A.    Slide 221 was taken on September 24th, 1925,
  


23   before the dam, showing some of the excavation.
  


24             And we can zoom in on that broken water that
  


25   you see in the background there.  On Slide 223, appears
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 1   to be somewhat of a rapid.  A little difficult to tell.
  


 2   To what extent that's being influenced by the
  


 3   excavation for the dam, I really can't tell in this
  


 4   photograph.
  


 5       Q.    Slide 224?
  


 6       A.    224 is just a different view of the same area
  


 7   and the same sort of rapid.
  


 8             Moving to 226, you can see a similar view.
  


 9             227 is just another view of the river in that
  


10   same area, and I don't know if the wind's blowing or if
  


11   that's dust from the construction activity, but,
  


12   nonetheless, some bare ground there.
  


13       Q.    Okay.
  


14       A.    Okay.
  


15       Q.    Starting on Slide 228, do you have some
  


16   photos for things along the river, other than the river
  


17   itself?
  


18       A.    Yes.  These are some photos of the sawmill
  


19   site.  We've heard a lot about the logging up in the
  


20   Ancha Mountains area, and so some of this I think is in
  


21   that area, and then we have the construction of the
  


22   Apache Trail.
  


23       Q.    And was the sawmill -- under your
  


24   understanding, was the sawmill constructed for purposes
  


25   of building Roosevelt Dam?
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 1       A.    That is my understanding, yes.  Yes.
  


 2       Q.    And so Slide 229 says "Sawmill Road" --
  


 3       A.    Right.
  


 4       Q.    -- "January 1, 1904."
  


 5       A.    Right.  So this is just a photograph of the
  


 6   road on the way to the sawmill.  You can see a guy with
  


 7   a team and a wagon working his way up the trail.
  


 8             And this is a photo of the sawmill in the
  


 9   Sierra Ancha Mountains.
  


10       Q.    Pretty big trees around there, isn't
  


11   there?
  


12       A.    Looks like pretty big trees, yes.
  


13       Q.    Slide 231?
  


14       A.    231, another image of the sawmill, and you
  


15   get a better picture of the size of the trees that they
  


16   were cutting.
  


17       Q.    And do you know where the Sierra Anchas are?
  


18       A.    Yes.  They're up sort of northeast of
  


19   Roosevelt Dam, sort of in that area of the
  


20   Tonto Creek/Cherry Creek watershed on the north side of
  


21   the reservoir.
  


22       Q.    Slide 232?  Where are you at?
  


23       A.    232 is just a picture of the forest and the
  


24   trees in that area.
  


25             233 is another photo, I presume, of the road
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 1   in that area, in the area of the river, probably part
  


 2   of the Apache Trail, and this is the -- you can see the
  


 3   river in the lower right of the photograph.  Appears to
  


 4   be fairly high flow in that photograph.
  


 5             234 is another image in that area.  You can
  


 6   make out a little bit of the river, but it's hard to
  


 7   see much detail.
  


 8       Q.    Slide 235?
  


 9       A.    235 is part of the trail and a horse standing
  


10   along the trail.
  


11       Q.    And have you actually been on the Apache
  


12   Trail?
  


13       A.    I have.  I've driven along the Apache Trail.
  


14       Q.    Does it look much better than this today?
  


15       A.    It's a significantly better roadway at this
  


16   time, yes.
  


17       Q.    It's not a freeway, though, right?
  


18       A.    There's not a freeway.
  


19       Q.    Slide, I think you're up to 237?
  


20       A.    Let's see.  237 is some gentleman building a
  


21   rock masonry wall along the trail.
  


22             And there's another photo similar to ones
  


23   we've seen in the past, undated, of the area of
  


24   Tonto-Salt River confluence.  If you zoom in on an area
  


25   there, you can see some gentlemen down on the slope
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 1   here in the middle.  You see the river off to the side
  


 2   here.
  


 3       Q.    Is that a tunnel they're standing next to, do
  


 4   you think?
  


 5       A.    Could be the outlet to the tunnel, actually,
  


 6   yes.
  


 7       Q.    Could we go back one slide to 238?
  


 8       A.    Yes.
  


 9       Q.    Do you know if this is the Apache Trail
  


10   coming in there by the damsite?
  


11       A.    I believe it is, yes.
  


12       Q.    And that -- I'm sorry.  Back to that slide
  


13   again.
  


14       A.    Sorry.
  


15       Q.    Does that photo show the same kind of
  


16   braiding we talked about --
  


17       A.    It does.
  


18       Q.    -- at the confluence?
  


19       A.    It does.
  


20                  COMMISSIONER ALLEN:  Question.
  


21
  


22              EXAMINATION BY COMMISSIONER ALLEN
  


23                  COMMISSIONER ALLEN:  Did the Apache
  


24   Trail extend up into the Sierra Anchas?  Because that's
  


25   what I thought you were showing when you were showing
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 1   where the sawmill was located.
  


 2                  THE WITNESS:  Yeah, I think we've sort
  


 3   of confused that a little bit.  We were showing the
  


 4   road up to the sawmill.  I didn't intend to represent
  


 5   that as the Apache Trail.  There's sort of a mixture
  


 6   here of photos of the Apache Trail and then the Sawmill
  


 7   Road.  I don't believe those are the same, one and the
  


 8   same road.
  


 9
  


10               DIRECT EXAMINATION (CONTINUED)
  


11   BY MR. MCGINNIS:
  


12       Q.    Do the photos of those two roads, the Sawmill
  


13   Road and the Apache Road, Apache Trail, look pretty
  


14   similar?
  


15       A.    They do, yes.
  


16
  


17             EXAMINATION BY COMMISSIONER HORTON
  


18                  COMMISSIONER HORTON:  The dam was stone.
  


19                  THE WITNESS:  Yes.
  


20                  COMMISSIONER HORTON:  Why are we using
  


21   all these trees and lumber?
  


22                  THE WITNESS:  Probably for part of
  


23   the coffer dam and for other, you know, shoring and
  


24   things that they needed for the construction
  


25   activities.
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 1               DIRECT EXAMINATION (CONTINUED)
  


 2   BY MR. MCGINNIS
  


 3       Q.    Okay.  Would you see pictures of the early
  


 4   construction where they seem to have a frame at the
  


 5   bottom of the dam made of lumber?
  


 6       A.    Right.  Sort of a trellis affair, yeah.
  


 7
  


 8              EXAMINATION BY COMMISSIONER ALLEN
  


 9                  COMMISSIONER ALLEN:  Is there any
  


10   indication where the road came down from the sawmill to
  


11   the river?
  


12                  THE WITNESS:  If there is, I'm not aware
  


13   of it.  I don't know where it came down to the river.
  


14                  MR. MCGINNIS:  I'm not testifying, but I
  


15   don't know the answer to that question either.
  


16                  MR. HELM:  And he's looked at all the
  


17   photos Salt River has.
  


18                  COMMISSIONER ALLEN:  That's a relatively
  


19   significant issue, because that would indicate that the
  


20   logs may have been brought down.  How would they have
  


21   gotten across the river and into the area where the
  


22   Roosevelt Dam was constructed?
  


23                  MR. MCGINNIS:  You might want to ask
  


24   Dr. Littlefield that next time.  He's probably more up
  


25   to speed on that.
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 1                  COMMISSIONER ALLEN:  I'll be more than
  


 2   happy to.  Thank you.
  


 3
  


 4                DIRECT EXAMINATION (CONTINUED)
  


 5   BY MR. MCGINNIS:
  


 6       Q.    Which slide were we on?
  


 7       A.    So we're on 239 at this point.
  


 8             240 again zooms in on the mouth of what I
  


 9   believe is the tunnel, and we can zoom in on the river
  


10   and part of the Apache Trail up in the upper right.
  


11   Actually, it's mainly to show the Apache Trail going
  


12   around the knob there.
  


13       Q.    Last photograph.  Is this just another
  


14   picture of the road?
  


15       A.    This is a roadway along the valley bottom.  I
  


16   don't know that this is necessarily the Apache Trail.
  


17   I'm not really sure.
  


18             I guess this is labeled as "Government Road,"
  


19   actually.  So this is the road down to the village of
  


20   Roosevelt.
  


21             Okay, so that's --
  


22       Q.    Let's go back to where we left off on your --
  


23       A.    -- the picture show.
  


24       Q.    -- on your PowerPoint on Exhibit C039.
  


25             I think we were at 74, Slide 74.


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







SALT RIVER     VOLUME 11      01/28/2016 2394


  


 1             So the photographs we looked at, did they
  


 2   include Segments 3, 4, 5 and 6?
  


 3       A.    There were some images of all -- 3, 4, 5, 6,
  


 4   of all four segments, yes.
  


 5       Q.    And your testimony right before we started on
  


 6   that separate PowerPoint, you were talking about
  


 7   Segments 3 and 4; is that right?
  


 8       A.    That's correct.
  


 9       Q.    Are we now moving on to Segments 5 and 6?
  


10       A.    So we're going to move to Segments 5 and 6 at
  


11   this time.
  


12                  CHAIRMAN NOBLE:  Mark?
  


13                  MR. MCGINNIS:  Yes, sir.
  


14                  CHAIRMAN NOBLE:  Let's take a break.
  


15                  MR. MCGINNIS:  Okay.
  


16                  (A recess was taken from 11:07 a.m. to
  


17   11:19 a.m.)
  


18                  CHAIRMAN NOBLE:  Are we ready?
  


19                  Mark?
  


20                  MR. MCGINNIS:  Okay.
  


21                  CHAIRMAN NOBLE:  Please proceed.
  


22   BY MR. MCGINNIS:
  


23       Q.    Dr. Mussetter, are we now moving on to talk
  


24   about Segments 5 and 6?
  


25       A.    That's correct.


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







SALT RIVER     VOLUME 11      01/28/2016 2395


  


 1       Q.    Okay.  I think we stopped on Slide 75.  So
  


 2   let's go to Slide 76.
  


 3       A.    Okay, so --
  


 4       Q.    Is this a table that you prepared, or is this
  


 5   something you got from Mr. Fuller?
  


 6       A.    No, this is actually one of Mr. Fuller's
  


 7   tables where he's quantifying the flows in various
  


 8   portions of the reach.
  


 9       Q.    Okay.
  


10       A.    And so I want to address several aspects of
  


11   this table, actually.
  


12             For the upper part of the reach, the
  


13   Chrysotile and Roosevelt gages, he used the period of
  


14   record -- the available period of record, which was
  


15   1925 to 1996 for Chrysotile and then 1914 through 1996
  


16   for the Roosevelt gage, and concluded that the median
  


17   mean daily flow was 266 at Chrysotile and 341 at
  


18   Roosevelt.  I think those numbers are correct.  I'm
  


19   able to reproduce those if I use the same period of
  


20   record that he used.
  


21             We've come some 20 years down the road on
  


22   that at this point, and so we have another 20 years of
  


23   record.  My understanding is that the flows in the two
  


24   reaches that feed those two gages have not been
  


25   substantively changed by human activity.  So we have
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 1   another 20 years of record, presumably, would be a
  


 2   better representation of the long-term flow
  


 3   characteristics in those reaches.
  


 4             And so if we extend the record out to the end
  


 5   of water year 2015, it actually shows a reduction in
  


 6   those flows from 266 at Chrysotile to 246, 20 cfs
  


 7   lower; and at Roosevelt, from 341 to 316.  And I
  


 8   would argue that -- I'm not saying that Mr. Fuller
  


 9   was incorrect in the numbers that he used, but I
  


10   would argue that we have better information now after
  


11   some 20 years, and it's actually somewhat lower than
  


12   that.
  


13                  COMMISSIONER ALLEN:  Question.
  


14
  


15              EXAMINATION BY COMMISSIONER ALLEN
  


16                  COMMISSIONER ALLEN:  What have been the
  


17   climatic conditions over the past 20 years in this time
  


18   frame?
  


19                  THE WITNESS:  We have had both dry
  


20   periods and wet periods.  It obviously has been
  


21   somewhat drier than the period that was captured by
  


22   the earlier period of record.  Whether that's an
  


23   indication of a systematic change or normal climatic
  


24   fluctuations, it's hard to say.  I'm not sure anybody
  


25   knows, really.
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 1               DIRECT EXAMINATION (CONTINUED)
  


 2   BY MR. MCGINNIS:
  


 3       Q.    Would there have been relatively drier
  


 4   periods over the course of time prior to 1914?
  


 5       A.    Certainly.
  


 6             So, you know, not a big argument there, but I
  


 7   would suggest we update those numbers.
  


 8       Q.    Okay.
  


 9       A.    The part that I do have an issue with, and
  


10   Mr. Gookin addressed this as well, and I want to
  


11   amplify the things that Mr. Gookin had to say about it,
  


12   relates to the characterization of the median flows at
  


13   the Roosevelt gage that includes both Tonto Creek
  


14   and -- in the Verde River in Segment 5 and then
  


15   downstream from that.  Sorry, I garbled that.  The
  


16   flows in Segment 5 and then the flows in Segment 6 that
  


17   include both the Salt River and the Verde River.
  


18       Q.    Is that the 992 and the 1,230?
  


19       A.    The 992 and the 1,230.
  


20             So let's start with the 1,230, because that's
  


21   actually the basis for Mr. Fuller's estimate of the
  


22   992.
  


23       Q.    To get from the 1,230 to the 992, did he just
  


24   subtract the Verde flows?
  


25       A.    Yes.  He came up with an estimate of 1,230 in
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 1   Segment 6, which we'll talk about in a minute, and I
  


 2   can reproduce his number there.  If I take the flows at
  


 3   the Tangle Creek gage on the Verde River and back those
  


 4   out, I come up with roughly the same difference that he
  


 5   did.  So I think the arithmetic is correct there.
  


 6       Q.    Okay.  Do you want to move onto Slide 77
  


 7   then?
  


 8       A.    So let's move to Slide 77.  And this is an
  


 9   excerpt that I've copied from the Thomsen and Porcello
  


10   document, which is the source of his median flow for
  


11   Segment 6.
  


12             And they say in here, you can see, that the
  


13   median discharge in that portion of the reach is
  


14   889,000 acre-feet.  And if you convert that to an
  


15   average discharge over the year, that's 1,227 cubic
  


16   feet per second, roughly the 1,230 that he listed in
  


17   Page 228 of his documents and my Slide 76.
  


18       Q.    So just so we make sure we understand, the
  


19   median discharge of 889,000 acre-feet per year, what is
  


20   that?
  


21       A.    So that's -- 889,000 acre-feet is the total
  


22   volume of water that -- their estimate of the total
  


23   volume of water that would pass through Segment 6 below
  


24   the Verde River during the median year.
  


25       Q.    And did you hear Mr. Gookin talk about a
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 1   process where you rank-order the annual flows and then
  


 2   pick the one in the middle?  Is that the way to do
  


 3   that?
  


 4       A.    That's correct.  In other words, if you took
  


 5   a long-term record there, half of the years would have
  


 6   volumes less than 889,000, half the years would have
  


 7   volumes more than 889,000.
  


 8       Q.    And how would you go from the 889,000
  


 9   acre-feet per year to the 1,227 cfs?
  


10       A.    Okay.  So that's the formula that I have up
  


11   on the --
  


12       Q.    You basically just divide it by the number of
  


13   seconds in a year?
  


14       A.    There are 43,560 cubic feet in an acre-foot.
  


15   There are 86,400 seconds in a day and 365.25 average
  


16   days per year, if you consider the leap years.  So you
  


17   multiply by 43,560 and divide by the number of seconds
  


18   in a year, and you get 1,227.
  


19       Q.    Is that the same thing as taking the average
  


20   per second flow for the median annual flow?
  


21       A.    Yes, and I've put a note on my slide to that
  


22   effect.  What he's done is calculate the average flow
  


23   during the year with the median annual runoff, okay.
  


24   And that number is two and a half to three times higher
  


25   than the median flows that he's characterized at the
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 1   other gages.
  


 2             And we can illustrate that by using just a
  


 3   typical year from the near Roosevelt gage records.  I
  


 4   just arbitrarily picked 1948 because it's roughly a
  


 5   median runoff year.  If you remember from yesterday, we
  


 6   said the median annual runoff is about 462,000
  


 7   acre-feet there.  So this is 466, very similar.
  


 8       Q.    And you're on Slide 78?
  


 9       A.    Sorry.  I've moved to Slide 78.
  


10             And we see the spring rise that we talked
  


11   about.  It's higher than the median, but it's lower
  


12   during other parts of the year.
  


13             In any event, during this particular year,
  


14   466,000 acre-feet, using that same conversion, means
  


15   that the average discharge during that year was 641
  


16   cubic feet per second.  But if you take all the mean
  


17   daily flows during that year and rank them and pick the
  


18   middle one, which is the median, which is equivalent to
  


19   the numbers that he has in the top of the table we
  


20   looked at before, it would be 270.
  


21             So if you use the mean flow here, you would
  


22   say that the median flow at this location is 641 cfs,
  


23   rather than the 273, which is the correct number.
  


24       Q.    Would it be fair to say that with respect to
  


25   the methodology of converting the 889,000 acre-feet per
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 1   year to a cfs number, you would agree with Mr. Gookin's
  


 2   testimony, in general, and disagree with Mr. Fuller?
  


 3       A.    Yes.
  


 4             Using the median annual discharge and
  


 5   converting that to a discharge spread over the year is,
  


 6   again, that represents the average discharge during the
  


 7   median flow year.  It is not the median discharge.
  


 8       Q.    Does the 889,000 acre-foot per year number
  


 9   take into account variations in flow between years?
  


10       A.    Well, the 889,000 simply means that half the
  


11   time you would have more than that over a year's time
  


12   and half the time it would be less than that.
  


13       Q.    Does that 800 -- I'm sorry.  Go ahead.
  


14       A.    What it doesn't account for is the
  


15   variability within the year.
  


16       Q.    You anticipated my next question, so thank
  


17   you.
  


18       A.    And you see that clearly in this example
  


19   hydrograph.
  


20       Q.    Okay.  So moving on to Slide -- what slide
  


21   are you on, 79?
  


22       A.    So I've moved to Slide 79, and this one
  


23   illustrating the Thomsen and Porcello paper.  There's
  


24   another table that has the median annual runoff at the
  


25   other gages that we've talked about, and they say that,
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 1   you know, at the near Roosevelt gage, for example,
  


 2   during the period they looked at, it was 514,000
  


 3   acre-feet is the median runoff.
  


 4             Again, if you convert that the same way
  


 5   Mr. Fuller did, you would conclude that the median flow
  


 6   in that reach -- this is at the at the Roosevelt gage.
  


 7   At the near Roosevelt gage would be 709 cubic feet per
  


 8   second, and we've already seen that it's actually down
  


 9   in the range of 340.
  


10       Q.    So is the difference in results for flows
  


11   between what you're talking about and the way
  


12   Mr. Fuller did it significant?
  


13       A.    Yes.  He's exaggerating the median flows by a
  


14   factor of a little bit less than two and a half in this
  


15   particular case.
  


16       Q.    And does that also translate into a
  


17   significant difference in his depths?
  


18       A.    It does, and we'll talk about that in some
  


19   detail in a moment.
  


20             So, again, based on the full period of
  


21   record, I would argue that the median discharge, based
  


22   on the near Roosevelt gage, is more like 316 cubic feet
  


23   per second.
  


24       Q.    Slide 80?
  


25       A.    So moving on then, we can look at the median
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 1   mean daily flow hydrographs.  We already saw this
  


 2   earlier.  The brown line is the near Roosevelt gage,
  


 3   and then I've added the Tonto Creek flows to that for
  


 4   the equivalent period of record.  So that top
  


 5   hydrograph represents the flows in Segment 4.
  


 6       Q.    Let me ask you one question before you get
  


 7   there.  Several of these slides you used the term
  


 8   median mean.  Can you tell me what that is?
  


 9       A.    Well, yes.  Again, the underlying data set
  


10   that we're using here consists of mean daily flows.
  


11   The data are collected, in most cases, on 15-minute
  


12   intervals.  So the mean flows that are published by the
  


13   USGS on their website are basically the average of all
  


14   of those measurements that are made every 15 minutes.
  


15       Q.    So it's the average for a 24-hour period?
  


16       A.    For a 24-hour period.
  


17             Now, we take that data set of mean daily
  


18   discharges and we do statistics on it.  So now in these
  


19   plots, I've taken for the entire period of record, for
  


20   each day of the year, and I've said we have roughly a
  


21   hundred years of record.  I ranked those hundred years
  


22   and I picked the number 50 in the list, basically, for
  


23   each day of the year, and that's how I developed this
  


24   particular plot.
  


25       Q.    You were going to move on to Slide 81 before
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 1   I stopped you.
  


 2       A.    Yeah.  So the top graph here on Slide 80
  


 3   represents the combination of Roosevelt and Tonto, and
  


 4   that's the best representation we have of the flows in
  


 5   Segment 4 and, actually, in Segment 5 under natural
  


 6   conditions.  There's some tributary area, but it's
  


 7   pretty dry, and not much comes in between.
  


 8             So if we use that --
  


 9       Q.    You're now on Slide 81?
  


10       A.    I've moved down to Slide 81 now.
  


11             If we use those flows, pick the median for
  


12   what I would say represents Segment 4 and Segment 5,
  


13   based on the earlier record that Mr. Fuller used that
  


14   ended in 1996, it would be about 361 would be the
  


15   long-term median flow in those two segments.  And if
  


16   you include up to 2015, it decreases to about 348, 350,
  


17   roughly, cubic feet.
  


18                  MR. MCGINNIS:  I think Chairman Noble
  


19   might have a question.
  


20
  


21                EXAMINATION BY CHAIRMAN NOBLE
  


22                  CHAIRMAN NOBLE:  Dr. Mussetter, would
  


23   you just take the time to go through and give us your
  


24   definitions of median, mean, and average?
  


25                  THE WITNESS:  I would be more than
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 1   happy.
  


 2                  CHAIRMAN NOBLE:  Distinguishing them
  


 3   from each other.
  


 4                  THE WITNESS:  Yes.
  


 5                  Well, the first simple part is, mean and
  


 6   average are the same.  It means the same thing.
  


 7                  CHAIRMAN NOBLE:  So you didn't
  


 8   distinguish those first two very well.
  


 9                  THE WITNESS:  I was skipping that for
  


10   the time being, sir.
  


11                  CHAIRMAN NOBLE:  Go ahead.
  


12                  THE WITNESS:  So mean or average means
  


13   you have a series of quantities.  You take those
  


14   quantities, you add them all together, and you divide
  


15   by the number of individual values that you have.
  


16                  The median is, basically, ranking all of
  


17   those values and picking the middle one, so half of
  


18   them are bigger and half of them are less.
  


19                  If you think of the standard bell curve
  


20   from statistics, if it's exactly symmetrical, the
  


21   50th percentile value, the middle value, the median
  


22   value, and the mean value, if you added all the values
  


23   that make up that curve together and divide by the
  


24   number of values, would be exactly the same.
  


25                  In the case of hydrologic data like
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 1   we're talking about here, particularly in an arid
  


 2   region like Arizona, the volumes tend to be very skewed
  


 3   to the flood periods.  That's when most of the water
  


 4   comes through.  So if you take -- measure flows every
  


 5   single day of the year, most of the time it's pretty
  


 6   dry, and then you get a big spike.  You saw that in the
  


 7   hydrographs, from the floods.  And that represents a
  


 8   lot of volume.
  


 9                  So if you rank the flows and say what is
  


10   the discharge that is exceeded half the time or is less
  


11   than half the time, that's going to be a lower value
  


12   than if you just add them all together and divide by
  


13   the number of days in the year.
  


14                  So because of that, the median flows,
  


15   the 50th percentile flows that I argue would be more
  


16   representative of the typical conditions that you would
  


17   see in the river, are much lower than those averages,
  


18   because the averages include all the big -- the spikes,
  


19   basically, the floods.
  


20                  CHAIRMAN NOBLE:  The averages or the
  


21   mean?
  


22                  THE WITNESS:  Or the means.  I'm sorry,
  


23   I use those interchangeably.  Average and mean, same
  


24   thing.
  


25                  CHAIRMAN NOBLE:  I'm just trying to help
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 1   George out.
  


 2                  THE WITNESS:  I understand that, and I
  


 3   apologize for confusing George.
  


 4                  CHAIRMAN NOBLE:  Thank you.
  


 5                  THE WITNESS:  Yes.
  


 6                  CHAIRMAN NOBLE:  Sorry, Mark.
  


 7                  MR. MCGINNIS:  That's no problem.
  


 8
  


 9                DIRECT EXAMINATION (CONTINUED)
  


10   BY MR. MCGINNIS:
  


11       Q.    So with that, let's go back and talk about
  


12   Slide 81.
  


13       A.    Yeah.
  


14             So Slide 81, I would argue, based on the
  


15   characteristics of the basins and so on, that the
  


16   combination of the near Roosevelt and the Tonto Creek
  


17   flows is the best measured representation we have of
  


18   the flows in Segments 4 and 5.
  


19             The 1914 to 1996 record that Mr. Fuller used
  


20   would say that the median value there is 361 cfs.  If
  


21   you include the 20-year period that we have available
  


22   to us since that work was done, it decreases to about
  


23   348.
  


24       Q.    And so the bottom line is that the flows
  


25   you've calculated for the 50 percent median for
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 1   Segment 5 are roughly a third of the proposed
  


 2   Mr. Fuller's?
  


 3       A.    Well, less than a third of -- I'm sorry, a
  


 4   little more than a third of the 990 that he
  


 5   represented.
  


 6       Q.    And with respect to Segment 6, it's a little
  


 7   less than a half?
  


 8       A.    Yes.  So for Segment 6 I've added the Verde
  


 9   flows into that, and we have the same relationship.
  


10       Q.    Will those differences affect the depths that
  


11   come out of the analysis for those segments?
  


12       A.    Clearly, if you went and measured the depth
  


13   of the river at 1,230 cfs and then measured again in
  


14   the mid 500 cfs range, the depths would be different,
  


15   would be shallower.  They would be less at the lower
  


16   flows.
  


17       Q.    Okay.  Could we go on to Slide 82?
  


18       A.    So I just want to talk a little bit about the
  


19   characteristics of the basin and why I think that the
  


20   numbers that I showed in the previous table make a lot
  


21   more sense than what you previously heard.
  


22       Q.    And these next three slides are the ones you
  


23   revised that we gave them yesterday, right?
  


24       A.    Yes.  Unfortunately, we had inadvertently
  


25   left off a piece of the Verde River basin on the
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 1   original slides up here, and so we've added those back
  


 2   in.  And because of that, we had the drainage area
  


 3   slightly wrong.  So I've corrected that.  This is the
  


 4   corrected version of the slide that everyone was
  


 5   provided with yesterday.
  


 6             So it shows, basically, some key parts of the
  


 7   basin.  It's about 1,889 at the head of the drainage
  


 8   area, 1,889 square miles where the Black and White
  


 9   River come together at the head of Segment 2.  We have
  


10   another, roughly, 2,400-square mile addition to the
  


11   watershed down to the near Roosevelt gage, the current
  


12   near Roosevelt gage at the head of the reservoir; and
  


13   then another 465 of local drainage area between there
  


14   and the dam.
  


15             If we go up into the Tonto Creek side, the
  


16   gage on Tonto Creek that we're taking the data from is
  


17   actually a fair ways up from the confluence, and the
  


18   drainage area there is 672 square miles.  There's
  


19   another 376 between there and the mouth of Tonto Creek.
  


20             We have some local drainage area, about
  


21   445 square miles, between Roosevelt Dam and the mouth
  


22   of the Verde River, and then the Verde River comes in.
  


23   So the data that we're using is taken from the Tangle
  


24   Creek gage.  The drainage area there is roughly 5,900
  


25   square miles, and then there's another 760 square miles
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 1   from there to the mouth.
  


 2             So there is some drainage area that's not
  


 3   accounted for in the flow numbers that we're looking
  


 4   at.
  


 5       Q.    And just before we get too much further into
  


 6   this, what was your purpose in doing this part of the
  


 7   analysis?
  


 8       A.    I just wanted to see what the changes in
  


 9   drainage area are between the gages and what we have
  


10   unaccounted for in the flow measurements that we're
  


11   using.  That's, you know, one way of, qualitatively at
  


12   least, judging the reasonableness of the numbers, is to
  


13   look at the ratios of the drainage area.  But I also
  


14   wanted to look at, you know, how much water comes off
  


15   of each of those drainage areas, based on the data that
  


16   we do have, and how does that relate to the
  


17   precipitation distribution that we have within the
  


18   watershed.
  


19             So if we move forward to Slide 83, this shows
  


20   the same drainage basins, and we've taken -- from the
  


21   Esri data on the annual precipitation, average annual
  


22   precipitation through the area, we can calculate an
  


23   average amount of precip in each one of those basins.
  


24             And you see, obviously, the upper -- you
  


25   know, the Black and White Rivers have the highest of
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 1   any place in the area; about 26 inches, actually, on
  


 2   average over the -- on an average year.  And you see in
  


 3   every case the amount of precipitation on the drainage
  


 4   basin goes down as you get farther downstream in the
  


 5   system.
  


 6             So, you know, the Verde River basin averages
  


 7   probably 18 inches over the whole basin, and that lower
  


 8   part is actually quite dry.  Tonto Creek, the upper
  


 9   part is 24 inches, and then it decreases to 20 or so
  


10   downstream.
  


11             So most of the water, I think everybody
  


12   recognizes, comes from the upper part of the basin,
  


13   except during, you know, our intense local storms; and
  


14   then as you get farther down, you get less and less
  


15   contribution from the local drainage area.
  


16             So moving to Slide 84, we can look at the
  


17   sort of relative amounts of runoff that come from each
  


18   of those basins based on the measured data.  And so
  


19   what we're doing here is normalizing it to the drainage
  


20   area.  So the numbers you see here are the number of
  


21   acre-feet per square mile of drainage area runoff from
  


22   above each of the gages that we've been talking about.
  


23             And as you would expect, because it tends to
  


24   have higher precipitation, the Black and White drainage
  


25   basins combined are the highest of all, about
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 1   210 acre-feet per square mile on an annual basis.
  


 2             The Tonto Creek above Gun is about 170; and
  


 3   then at the Chrysotile gage, which is still upstream,
  


 4   it decreases a little bit downstream from this
  


 5   confluence.  It decreases to about 190, based on the --
  


 6   the Black/White is based on the two gages that are
  


 7   upstream from the confluence on these two; and then
  


 8   Chrysotile is not too far below the confluence, so it's
  


 9   about 190 acre-feet per square mile.
  


10             And then as we continue to move down, based
  


11   on the near Roosevelt gage record, it's about
  


12   144 acre-feet per square mile.  And then when you get
  


13   down -- if you just carve out the portion between these
  


14   two gages and the near Roosevelt gage, that incremental
  


15   area has a fairly low runoff of about 92 acre-feet per
  


16   square mile.  And then, you know, the Verde, again,
  


17   because it tends to be a somewhat drier basin, is the
  


18   lowest among them all.
  


19       Q.    Does that mean most of the flow that's in the
  


20   Salt below the Verde confluence actually comes from the
  


21   Salt side as opposed to the Verde side?
  


22       A.    This certainly would indicate that, yes; and
  


23   that's borne out by the gage data as well.
  


24             So based on these numbers and the relative
  


25   drainage areas, it makes absolutely no sense that the
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 1   median flow would increase by a factor of two and a
  


 2   half to three when you go from around the Roosevelt Dam
  


 3   area down to the lower end of Segment 4, Segment 5,
  


 4   above the Verde.
  


 5       Q.    And going back to Slide 81, Mr. Fuller had,
  


 6   for Segments 3 and 4, 341 cfs?
  


 7       A.    Yes.
  


 8       Q.    And is that the drainage from the areas on
  


 9   the upper part of the Salt?
  


10       A.    Yes.
  


11       Q.    And then for Segment 6, which includes the
  


12   Verde, it jumped up to 1,250?
  


13       A.    Yes.
  


14       Q.    Is that what you're trying --
  


15       A.    That's exactly my point.
  


16       Q.    -- to say here?
  


17       A.    That that huge increase makes absolutely no
  


18   sense, as does the increase from the Roosevelt gage
  


19   down to the reach below the mouth of Tonto Creek.  That
  


20   would imply that we have had a two and a half fold
  


21   increase just across the mouth of Tonto Creek alone,
  


22   which is clearly not sensical.
  


23       Q.    And do you think what you perceive to be his
  


24   error in this calculation is a result of the way he
  


25   took the 889,000 acre-foot per year number from Thomsen
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 1   and Porcello and converted it to cfs?
  


 2       A.    He's using a mean or average flow to
  


 3   represent a median flow, and we've talked about that
  


 4   extensively already.
  


 5       Q.    Anything else on Slide 84?
  


 6       A.    No.
  


 7       Q.    Okay.  Let's go to 85.
  


 8       A.    Okay.  So, again, looking at his charts that
  


 9   represent the typical flow in Segment 5, we can overlay
  


10   the combination of near Roosevelt and Tonto Creek flows
  


11   on that.
  


12             The jagged line at the top is the mean daily
  


13   flow on each day.  The blue line in the middle is the
  


14   median on that record.  And you can see that his
  


15   representation more or less follows the mean line.
  


16   It's below it in the late spring, but it's well above
  


17   the median flow line there.
  


18             So I've changed his 992 cfs median line down
  


19   to where it should be, somewhere around 350 cubic feet
  


20   per second; a very substantial drop.
  


21       Q.    And this is the hydrograph for Segment 5?
  


22       A.    This is for Segment 5.
  


23       Q.    Let's go to Slide 86.
  


24       A.    So now we can talk about Segment 6.  Again,
  


25   the brown line is the combination of the Roosevelt and
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 1   Tonto Creek flows that we've previously talked about.
  


 2   The bottom sort of gray-colored line is the median mean
  


 3   daily flow hydrograph for the Verde below Tangle Creek.
  


 4   And if you add those together, then you get the
  


 5   hydrograph that's represented by the brown line at the
  


 6   top.
  


 7             And if we overlay that on Mr. Fuller's
  


 8   Segment 6 hydrograph --
  


 9       Q.    This is Slide 87?
  


10       A.    -- on 87, you see the same sort of
  


11   relationship.  He more or less follows the average or
  


12   the mean line there, and the median is substantially
  


13   below that.
  


14             So I've corrected his chart from 1,230 for
  


15   the median down to 550 cubic feet per second, which I
  


16   believe is a much more accurate representation of the
  


17   median flow in that reach.
  


18       Q.    Okay.  Moving on to Slide 88?
  


19       A.    Yeah, okay.  So with that as sort of a
  


20   background on the amounts of flows in the reach, let's
  


21   review again the geomorphic character of the river in
  


22   Segments 5 and 6.
  


23             We've talked about this chart in some of my
  


24   previous testimony, particularly on the Gila River.  It
  


25   comes from a document by Burkham in 1972, and it is
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 1   essentially showing conceptually the changes in channel
  


 2   width over time in, actually, a segment of the upper
  


 3   Gila River, but my -- we don't have the same
  


 4   information on the Salt River, and so I'm arguing that
  


 5   the same process happens in the Salt as does on the
  


 6   Gila River.  You get big floods.  So it goes along for
  


 7   a period of time.  You have a fairly narrow channel
  


 8   that settles down to the lower flows, and then it gets
  


 9   hit by larger floods and the channel widens out, the
  


10   vegetation blows out, the channels shift around; and
  


11   then over time it sort of recovers back to a more
  


12   narrower width.
  


13       Q.    And then comparing this graph on the Gila to
  


14   what your opinion is on the Salt in Segments 5 and 6,
  


15   would those curves on that graph necessarily be exactly
  


16   the same proportion and the same quantity, or is it
  


17   more of a qualitative comparison?
  


18       A.    It's more of a qualitative comparison.  I'm
  


19   talking about the process more than I'm -- I can't
  


20   specifically quantify that on the Salt.
  


21             Again, another slide that we looked at before
  


22   from Huckleberry, 1993.
  


23       Q.    This is 89?
  


24       A.    This is on Slide 89, and it's the same actual
  


25   data that was taken on the portion of the Middle Gila
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 1   River.  And it shows the response of the channel width
  


 2   to the large floods that happened during the early part
  


 3   of the century and then how it's basically settled down
  


 4   during the drier portion of the middle part of the 20th
  


 5   century, and then we had some big floods in the early
  


 6   '90s and it's widened out again, according to this
  


 7   data.
  


 8       Q.    Slide 90?
  


 9       A.    So the next series of slides is just to
  


10   emphasize that the same sort of hydrologic processes
  


11   occur on the Salt River that happen in the Gila.  It's
  


12   a very flashy system.  It will go along for periods of
  


13   time fairly dry, and then it gets hit by large floods,
  


14   and as we saw yesterday, those floods can happen
  


15   virtually any time of year; generally not in the
  


16   summer, but certainly during the runoff period in the
  


17   spring and then pretty much any time from the monsoon
  


18   season up through December and January.
  


19             So this chart basically shows the history of
  


20   the annual peak discharge.  This is just the single
  


21   maximum flow that occurred in each year of the record
  


22   at the three gages, Chrysotile, Roosevelt, and then I'm
  


23   also showing the below Stewart Mountain flows as well
  


24   by the green line, and that represents the
  


25   flow-regulating effect of the upstream reservoirs, so
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 1   that is not a natural flow.  The Roosevelt and
  


 2   Chrysotile are representative of natural flows.
  


 3       Q.    And this is Slide 90?
  


 4       A.    So this is Slide 90.  So just basically.  One
  


 5   thing to point out about this too, this is only the
  


 6   single highest discharge in each year.  As you saw
  


 7   yesterday, very often you can see more than one peak
  


 8   during a year.  So this doesn't completely capture all
  


 9   of the disturbance-level events, I would call them,
  


10   that occur.
  


11             So we can do the same thing, plot the annual
  


12   runoff volume.  Varies substantially from year to year,
  


13   as you know.
  


14       Q.    And this is Slide 91?
  


15       A.    Sorry.  This is on Slide 91.
  


16             And an interesting point here, if you look at
  


17   the green line, the below Stewart Mountain volumes,
  


18   those are very similar to the volumes that occur from
  


19   the other gages, even though from the previous slide
  


20   you saw that most of the peaks are cut off.
  


21             And so I think we all recognize that it's
  


22   just flow-regulating effect.  Essentially, the same
  


23   amount of water goes through the reach below Stewart
  


24   Mountain Dam, Segment 6, as did historically, but it
  


25   comes off in a much different pattern.


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







SALT RIVER     VOLUME 11      01/28/2016 2419


  


 1       Q.    There's some breaks in the line there?
  


 2       A.    Yeah.
  


 3       Q.    Are those just data gaps?
  


 4       A.    They're data gaps.  I've tried to extend this
  


 5   using all of the available data that's relevant to us
  


 6   here.  So the purple part to the left of, well, roughly
  


 7   1910 is data collected at the at Roosevelt gage that
  


 8   includes both the Salt River and Tonto Creek.  And then
  


 9   the blue is the near Roosevelt gage, which is upstream
  


10   from Tonto Creek.  Green is below Stewart Mountain, and
  


11   then the red is farther upstream at Chrysotile.
  


12       Q.    Slide 92?
  


13       A.    So just to illustrate one point that I've
  


14   made previously, it's generally true that years with
  


15   higher runoff volumes also correspond to years with
  


16   high peak flows.  That certainly isn't always the case,
  


17   but the correlation coefficient is .6, meaning that you
  


18   can explain about 60 percent of the time the peak flow
  


19   rate during the year by the annual volume.
  


20             So it's reasonable to say, if we go back
  


21   through the record, we don't have really long-term
  


22   records of peak flows.  We do have reconstructed
  


23   records of average annual flows.  So if we look at the
  


24   variability in those average annual flows, we can get a
  


25   rough idea of what the peak flow regime -- how variable
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 1   that would have been prior to the available flow
  


 2   records as well.  And so we can do that.  Again, this
  


 3   is Gila River.  It's not the Salt River, but --
  


 4       Q.    And this is Slide 93?
  


 5       A.    Sorry, moving to Slide 93.
  


 6             Qualitatively, I expect the Salt River
  


 7   behaved essentially the same way.  So we see the modern
  


 8   measured record on the right-hand side of the chart for
  


 9   annual -- actually, in this case the logarithm is the
  


10   way that these were presented by Burkham.  So this is
  


11   the measured record in the dark line on the right side
  


12   poststatehood and around the time of statehood.  The
  


13   lighter line is the extended period prior to statehood
  


14   from the tree ring data.
  


15             And the variability essentially is the same.
  


16   There's some high peak flows, obviously, in the early
  


17   1900s that we've talked about a lot; but the
  


18   variability prior to that is very, very similar.  So we
  


19   expect -- we would expect to see big floods
  


20   historically just like we've seen them in our recorded
  


21   record.
  


22       Q.    Slide 94?
  


23       A.    And so this is just a summarization of the
  


24   data that we do currently have at all the available
  


25   gages.  I've included the Joint Head Dam, which is down
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 1   in the Phoenix area in Segment 6 now, because we do
  


 2   have some data for that even prior to the dams.  The
  


 3   biggest one was about 300,000 cubic feet per second
  


 4   that happened in early 1890s.
  


 5             And you see the high variability from year to
  


 6   year in this photograph.
  


 7       Q.    Page 95, Slide 95, starts a new discussion
  


 8   that relates specifically to Segment 5; is that right?
  


 9       A.    Yeah.  We've been focused on the hydrology so
  


10   far, so let's talk about the geomorphic character.
  


11                  CHAIRMAN NOBLE:  No, let's eat.
  


12                  THE WITNESS:  I'm in favor of that,
  


13   certainly.
  


14                  CHAIRMAN NOBLE:  Let's be back at 1:00.
  


15                  (A lunch recess was taken from
  


16   11:57 a.m. to 1:04 p.m.)
  


17                  CHAIRMAN NOBLE:  Please proceed.
  


18   BY MR. MCGINNIS:
  


19       Q.    Dr. Mussetter, before lunch we were going
  


20   through the slides, and yesterday Commissioner Allen
  


21   asked you a question about a portion of the Verde
  


22   watershed, and I meant to remind you to talk about that
  


23   when we got there, and I forgot.  So can we go back and
  


24   cover that?
  


25       A.    Yes.
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 1       Q.    Was that Slide 84?
  


 2       A.    I have the relevant slide up.  It's 84.
  


 3       Q.    Okay.
  


 4       A.    And the question was, first of all, was I
  


 5   aware that part of the upper part of the Verde basin is
  


 6   a closed basin; and the answer is yes; and did I
  


 7   incorporate that into my calculations.
  


 8             It's actually about -- according to the gage
  


 9   records, it's about 360 square miles involved in that
  


10   closed basin, and that's a really small percentage of
  


11   the total Verde basin.  So it is incorporated into that
  


12   number, but you couldn't tell it.  It's in the decimal
  


13   places out to the right.
  


14       Q.    I saw your pointer up there.  Were you
  


15   circling the 82 or the 92?
  


16       A.    Sorry.  I was circling the 92.  I should have
  


17   been circling the 82.
  


18       Q.    So is it within the rounding --
  


19       A.    Yes.
  


20       Q.    -- percentage?
  


21       A.    Yes.
  


22                  CHAIRMAN NOBLE:  Oh, that's right.  This
  


23   is the new slide.
  


24                  MR. MCGINNIS:  This is the new slide,
  


25   yeah.
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 1                  THE WITNESS:  This is the new slide.
  


 2                  CHAIRMAN NOBLE:  Yeah, there is no 82 on
  


 3   the old slide.
  


 4                  THE WITNESS:  Correct.
  


 5   BY MR. MCGINNIS:
  


 6       Q.    Let's go back to Slide 95 then.  I think we
  


 7   were getting ready to start talking about some things
  


 8   specific to Segment 5; is that right?
  


 9       A.    Yes.
  


10       Q.    Okay.  And Segment 5 runs from where?
  


11       A.    Segment 5 runs from Stewart Mountain Dam to
  


12   the Verde confluence.
  


13       Q.    Okay.  Slide 96.
  


14       A.    Okay.  So, again, just to refresh our memory
  


15   on the hydrology and talk a little bit about some of
  


16   the differences between the natural and the regulated
  


17   flow regime, I'm showing on this Slide 96 the median
  


18   mean daily flow hydrographs for Segment 4 and 5, which
  


19   is calculated on the basis of the recorded flows at
  


20   Roosevelt and the Tonto Creek flows; and then the top
  


21   one adds the Verde flows into that.
  


22             So you see the typical pattern that we've
  


23   seen already with the high flows during the springtime,
  


24   low flows in the summer, and then generally some
  


25   elevated flows during the late summer, early fall
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 1   monsoon season.
  


 2             So that's characteristic of what the flows
  


 3   would have been like under natural conditions in
  


 4   Segments 5 and 6.  Under regulated conditions the
  


 5   orange line basically represents what that looks like
  


 6   now.
  


 7             So these are the median mean daily flows at
  


 8   the below Stewart Mountain gage for the period from
  


 9   1935 to 2015, post-Stewart Mountain Dam.
  


10             As we talked before lunch, the total volume
  


11   of flow on an annual basis is roughly the same; but the
  


12   pattern is completely different.  And so now you see
  


13   it's essentially dry November, December, January, early
  


14   February; and then we start releasing, and through much
  


15   of the spring and summer, we're fairly steady at up
  


16   over 1,000 to 1,500 cubic feet per second.
  


17       Q.    You talked a little bit earlier about how you
  


18   had been out recently on portions of Segments 5 and 6;
  


19   is that right?
  


20       A.    Yes, yes.
  


21       Q.    When was that?
  


22       A.    It was November of 2015.
  


23       Q.    And according to this graph, that's the
  


24   portion of the year where there's almost no flow,
  


25   right?
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 1       A.    That's correct, and that was the case when I
  


 2   was there.
  


 3       Q.    Did you go there on purpose during that part
  


 4   of the year, or was that just when you could do it?
  


 5       A.    It's just when I could do it.  I would have
  


 6   preferred to do it when I could paddle more and carry
  


 7   the boat less, but didn't have the opportunity.
  


 8       Q.    Anything else on Slide 96?
  


 9       A.    No, I did want to mention, you know, we hear
  


10   a lot about the recreational use of that part of the
  


11   river and under modern conditions.  And I think it's
  


12   important to recognize that the flow regime is very,
  


13   very different from what it would have been; much
  


14   higher flows now during that part of the year that the
  


15   recreation is going on than there would have been under
  


16   historic conditions in a typical year.
  


17             There are also some implications, and we'll
  


18   talk about it as we go forward, in terms of the effect
  


19   of those flows on the behavior of the channel as well.
  


20       Q.    Okay.  Can we move on to Slide 97?
  


21       A.    So 97 gives us an opportunity to talk about
  


22   one of the other important aspects of the reservoir
  


23   systems that impact the character of the Salt River in
  


24   Segments 5 and 6 and, actually, historically in
  


25   Segment 4 even prior to the other dams being
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 1   constructed.
  


 2             This shows a plot of the available
  


 3   information that we have about the amount of sediment
  


 4   that is stored in Roosevelt Dam.  Sorry, in Roosevelt
  


 5   Reservoir.  I got this information from Salt River
  


 6   Project records.  We talked earlier about the surveys,
  


 7   and they concluded that there were roughly 62,000
  


 8   acre-feet.  I didn't include that data point on the
  


 9   plot, but 62,000 acre-feet of sediment by about 1916.
  


10   And then they have some other points that we see.
  


11             And so we can plot how the sediment's
  


12   accumulated.  At this point we're approaching 200,000
  


13   acre-feet of sediment that's stored in that reservoir,
  


14   and the bulk of that would have gone downstream and
  


15   passed through Segment 4 and into Segments 5 and 6
  


16   under natural conditions; and now it's being trapped in
  


17   the reservoir.  So we have a sediment deficit in the
  


18   reach below the reservoir.
  


19       Q.    And is there also sediment captured by the
  


20   other three dams on the river?
  


21       A.    Yes, certainly.  Most of it's in Roosevelt, I
  


22   think, because it's farthest up in the system and
  


23   captures the bulk of the supply.
  


24             So it's really cut down the supply of
  


25   sediment into this reach, and that has some
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 1   implications that we'll talk about too, the
  


 2   geomorphology of the channel.
  


 3             Just to get an idea of what these numbers
  


 4   mean, if you average the accumulation over the,
  


 5   roughly, hundred-year period that we represent here,
  


 6   it's about 1,900 acre-feet per year.  And that's
  


 7   equivalent to a depth of about 5 feet over a 300-foot
  


 8   wide channel the length of Segment 5, which is about
  


 9   10 miles.  So it's 5 feet of sediment.  I'm not
  


10   suggesting that we have had 5 feet of degradation in
  


11   Segment 5, but just to get a picture of the volume
  


12   we're talking about.
  


13             So you can imagine that that would have a
  


14   substantial impact on the morphology of the channel
  


15   down in this reach.
  


16       Q.    Is some of that -- would some of that
  


17   sediment that's trapped in Roosevelt otherwise have
  


18   gone to Segment 6?
  


19       A.    Yes.
  


20       Q.    And would some of it have otherwise gone all
  


21   the way down to the Gila?
  


22       A.    Certainly.
  


23       Q.    Some of it would have gone to Yuma?
  


24       A.    Eventually.
  


25       Q.    So the calculation in the box there is
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 1   assuming this all --
  


 2       A.    It's just if you spread that out in that sort
  


 3   of a volume, 10 miles long, 300 feet wide, it would be
  


 4   5 feet deep.
  


 5             So when we think about what we see in this
  


 6   part of the river now, it's really important to keep
  


 7   this quantity of sediment in mind.  We don't know the
  


 8   gradation here, but it's probably mostly sand; a fair
  


 9   amount of gravel and cobbles as well, but mostly sand
  


10   and silt.
  


11       Q.    You're talking about the gradation of the
  


12   sediment that otherwise would be there; is that right?
  


13       A.    Yes, the material that makes up the bed of
  


14   the river.
  


15             So with that in mind, let's look at some more
  


16   modern and historic photos of the river in Segments 5
  


17   and 6.
  


18       Q.    Is this Slide 98?
  


19       A.    98 is an aerial photograph that was taken in
  


20   2010 of the portion of the reach upstream, Segment 5,
  


21   upstream from the Verde confluence.
  


22             So you see a more or less single-thread
  


23   channel, some bars along the sides, fairly distinct
  


24   riparian corridor along the sides of the channel.
  


25             If you go back to 1934 and see the same area,
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 1   it looks morphologically very similar.  There is
  


 2   riparian vegetation along the sides of the channel, but
  


 3   in my view, it's less than there was then.  But you
  


 4   have to recognize that this photograph is taken some
  


 5   30 years after Roosevelt Dam was completed and is
  


 6   actually after most of the upstream reservoirs were
  


 7   completed, so...
  


 8       Q.    Let me stop you there for just a second.
  


 9                  MR. MCGINNIS:  Can you all see that
  


10   okay with the lights on, or should we turn the lights
  


11   off?
  


12                  CHAIRMAN NOBLE:  Oh, certainly, we would
  


13   be glad to do that.
  


14                  MR. MCGINNIS:  I just want to make sure
  


15   the Commissioners can see the photos.
  


16                  CHAIRMAN NOBLE:  Which one do you want
  


17   to do it?
  


18                  There's some that suggest the panel back
  


19   there works better, but I don't want to --
  


20                  MR. ROJAS:  All right.
  


21   BY MR. MCGINNIS:
  


22       Q.    So we're looking now at Slide 98; is that
  


23   right, Dr. Mussetter?
  


24       A.    We're actually on Slide 99 at this time.
  


25       Q.    Tell us again what you were -- now that we
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 1   can see it better, tell us again what you were saying
  


 2   about Slide 99.
  


 3       A.    So this a photograph taken in 1934 of that
  


 4   same reach of Segment 5, and aside from the fact that
  


 5   it's black and white, looks pretty similar to what we
  


 6   saw in the 2010 photograph.  But, again, this is a
  


 7   postreservoir.  This is not in the natural condition,
  


 8   if you will, of that reach of the river.
  


 9             You can, however, see the old flood channels
  


10   in places there along the reach.
  


11       Q.    Okay.  Slide --
  


12       A.    And other than that, we didn't have a lot --
  


13   other than the ones that we looked at earlier, a lot of
  


14   historic photos of Segment 5; but I did think it was
  


15   useful to look at some of the photos that I took during
  


16   my little expedition down the reach in November, just
  


17   to get a sense of what this looks like.  Again, the
  


18   flows were very low.  Stewart Mountain gage read
  


19   8.4 cfs on the day we did the trip November 10th.
  


20             So we'll just kind of work our way down the
  


21   reach here.  This photograph is standing on the right
  


22   bank of the river looking upstream through the North
  


23   Bush Highway.  The main thing you see here is, other
  


24   than the bridge, is the cobble-gravel nature of the
  


25   channel in this reach.
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 1             I expect under natural conditions it probably
  


 2   was still a gravel-cobble bed primarily, but there
  


 3   would have been a lot more sand, more sand bars and
  


 4   that sort of thing, in this portion of the reach.  It's
  


 5   been washed away because the upstream sediment supply
  


 6   has been cut off and now we've run flows for some
  


 7   hundred years through this part of the reach with very
  


 8   little sediment supply.
  


 9       Q.    Slide 101?
  


10       A.    This is a photograph that I took about a
  


11   quarter of a mile upstream from the area known as the
  


12   Sheep Bridge site, where there was an old bridge
  


13   abandoned.  I think we saw some photographs of that in
  


14   some of the previous testimony.
  


15             Shows the same thing, but a very shallow
  


16   riffle at this really low flow rate in this area, and
  


17   that's not uncommon in this area.  It's still a very
  


18   coarse-grained gravel-cobble bed at this location.
  


19             Notice, also, the very distinct riparian
  


20   corridor along the sides.  I expect that that corridor
  


21   was much more dynamic under natural conditions, because
  


22   it's subject to more frequent flooding that would rip
  


23   the vegetation out.
  


24             Now we do get periodic peaks that are so high
  


25   they're not stored by the upstream reservoirs, but
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 1   they're much -- they're probably smaller when they do
  


 2   occur, and they certainly happen much less frequently
  


 3   than they did historically.
  


 4             And the other part is that steady flow regime
  


 5   during the late spring, summer months, when flows are
  


 6   being released from Stewart Mountain, would elevate the
  


 7   flow and tend to irrigate that, which would also tend
  


 8   to encourage more vegetation growth.
  


 9       Q.    And would that vegetation tend to stabilize
  


10   the channel more than it would have been under natural
  


11   conditions?
  


12       A.    Yes, you would have much more of a tendency
  


13   for a single thread, less dynamic, laterally dynamic
  


14   channel.
  


15       Q.    Would the lack of sediment that had been
  


16   stored by the upstream reservoirs also contribute to
  


17   that?
  


18       A.    Not necessarily contribute to the riparian
  


19   corridor, but I wouldn't be surprised.  I looked.  I
  


20   could find no data to prove this, but I expect there's
  


21   been some downcutting in this reach because we've
  


22   reduced the sediment supply and some of the former --
  


23   at least the finer grain component of the bed has been
  


24   winnowed away, and that's caused the bed to come down.
  


25   How much, I can't really say.
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 1       Q.    Would the lack of sediment have tended to
  


 2   make the channel more of a single-thread channel than
  


 3   it would have been when all of that sediment was coming
  


 4   down?
  


 5       A.    That is a typical reaction in a reach that's
  


 6   starved of sediment and subject to steady flows
  


 7   compared to the really dynamic natural flows.
  


 8       Q.    Slide 102?
  


 9       A.    So 102 is just moving downstream.  This is
  


10   the same area a short distance downstream, in the
  


11   vicinity of where the Sheep Bridge used to be.  I
  


12   believe you're seeing -- you can see a little bit of
  


13   the old bridge pier.  It's kind of on the left center
  


14   of the photo here.  Cobble-bed system.
  


15       Q.    Can you point that out?  I'm sorry, I can't
  


16   see that.
  


17       A.    I'm sorry.  It's this right here.
  


18       Q.    Okay.
  


19       A.    It's not easy to tell.  I can see it more
  


20   clearly in my version.
  


21       Q.    Slide 103?
  


22       A.    103 is just moving downstream another quarter
  


23   of a mile or so; and, again, very shallow riffle,
  


24   coarse-grained cobbles in the bed of the stream, cobble
  


25   bars on the sides, riparian vegetation along the sides
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 1   of the channel.
  


 2             Moving down about a mile and a half below the
  


 3   bridge that we previously looked at, now you see a
  


 4   cobble bar that basically goes all the way across the
  


 5   river, and then you see sort of a scour channel on the
  


 6   lower right corner of the photo where the flows have
  


 7   come in and they're hard against a pretty stable left
  


 8   bank of the river, and that contributes to the
  


 9   development of a deeper channel in that area.
  


10       Q.    You're talking about Slide 104 now, right?
  


11       A.    I'm talking about 104, yes.
  


12       Q.    When -- you said this was at 8.4 cfs, is that
  


13   what you said?
  


14       A.    Yes.
  


15       Q.    If there was substantially more water in
  


16   there, would the area to the left have been under
  


17   water?
  


18       A.    Yes.
  


19       Q.    Is the bed there where -- that area that
  


20   would have been inundated by the water, is that smooth
  


21   and flat like concrete, or are there boulders and
  


22   cobbles?
  


23       A.    No, the boulders here are probably up to 8,
  


24   10, 12 inches in diameter.  They're big boulders, and
  


25   it's a fairly planar surface across there, but there is
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 1   topographic variability, and the boulders stick up into
  


 2   it substantially.
  


 3       Q.    You walked through a portion of this river
  


 4   when you couldn't -- this portion of the river where
  


 5   you couldn't float it, right?
  


 6       A.    Yes, I walked the reach you're looking at.
  


 7   It was not possible to float.
  


 8       Q.    Was it difficult to walk down this river?
  


 9       A.    Well, we often called them ankle-busters, the
  


10   boulders or cobbles that you see here, because it's
  


11   challenging, yes.
  


12       Q.    Anything else on Slide 104?
  


13       A.    No.
  


14       Q.    105?
  


15       A.    This is just another view farther downstream,
  


16   near I think what they called the Foxtail takeout.
  


17   It's used, I think, only by the emergency vehicles, and
  


18   just cobble bed, fairly flat; big, large cobbles all
  


19   the way across the channel; very, very shallow.
  


20       Q.    Slide 106?
  


21       A.    I'm just continuing to move down.  Similar
  


22   feature; you do see off on the side sort of a scour
  


23   channel where there's some bedrock outcrop on the side,
  


24   and that contributes to the formation of a deeper
  


25   thalweg channel in that part of the reach.
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 1       Q.    Slide 107?
  


 2       A.    This is a photo adjacent to the Blue Point
  


 3   Ranger Station looking upstream across a really shallow
  


 4   riffle.  Shows the same type of features; riparian
  


 5   corridor on the side, cobbles on the bed.
  


 6       Q.    Do you recall where you started this trip and
  


 7   where you ended at?
  


 8       A.    Yes.  We started right where I took the first
  


 9   photo we looked at, right below the North Bush Highway;
  


10   and we took out at the campground just right at the
  


11   Verde confluence, basically.  So that was the reach
  


12   that we covered.
  


13       Q.    Okay.  Anything else on 107?
  


14       A.    No.
  


15       Q.    Slide 108?
  


16       A.    Continuing down.  What you see through this
  


17   reach at this low flow level is fairly consistent all
  


18   the way through, really.
  


19       Q.    Okay.  And is this still in Segment 5?
  


20       A.    This is still in Segment 5.
  


21       Q.    Slide 109, I think you're at?
  


22       A.    So this is adjacent to the Goldfield Ranch
  


23   recreation site.  The one thing that you do see here,
  


24   the bed seems to be somewhat coarser -- sorry, somewhat
  


25   finer now.  We're seeing more sands and small gravels
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 1   among the cobbles, not as many large cobbles at least
  


 2   on the surface here.  So there is undoubtedly some
  


 3   additional sediment supply that's come in within this
  


 4   reach, and there's probably -- it's a wide area, so
  


 5   it's probably somewhat depositional; could even be some
  


 6   backwater effect from a downstream bend there.
  


 7       Q.    Slide 110?
  


 8       A.    And then this is about a mile upstream from
  


 9   the Verde River.  You see the single thread, very flat
  


10   cobble bed, riparian corridor along the sides.
  


11       Q.    Slide 111?
  


12       A.    111 is moving down another four-tenths of a
  


13   mile, roughly.  You can see part of the campground
  


14   facility up on the left bank.  This is one of the
  


15   takeouts.  The Verde River is just right around the
  


16   corner here.  You see some bedrock outcrop along the
  


17   side, typical cobble bed.
  


18       Q.    Slide 112?
  


19       A.    Okay.  So that was sort of the end of the
  


20   walk down the creek, if you will, the river.  Now I
  


21   want to go back and look sort of a bigger picture view
  


22   of portions of the reach.  These are photographs that I
  


23   took in 2013 from the helicopter.
  


24             This particular photo is looking upstream
  


25   across Granite Reef Dam, so we're seeing part of
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 1   Segment 5 and part of Segment 6 here.  The dam is this
  


 2   linear feature right about in the center of the
  


 3   photograph, and then you see the ponded water upstream
  


 4   from the dam in the background.  And then you can also
  


 5   see the dry riverbed, sort of wide channel downstream
  


 6   from Granite Reef Dam, below where all the water's been
  


 7   diverted out.
  


 8       Q.    Where is the break between Segment 5 and 6?
  


 9       A.    The break, I believe we put it at the Verde
  


10   River confluence.
  


11       Q.    So the same as Mr. Fuller's break?
  


12       A.    I believe so.
  


13       Q.    Can you see the Verde River in this picture,
  


14   confluence?
  


15       A.    No.
  


16       Q.    So are you really just looking at Segment 6
  


17   here?
  


18       A.    Okay.  Yes.  Yes.
  


19       Q.    Is it confusing because the breaks have moved
  


20   from Granite Reef to the Verde-Salt confluence?
  


21       A.    Yeah.  I get confused about the precise
  


22   location.  It's not so important.  I mean if you're
  


23   doing a geomorphic study of this river, the Verde River
  


24   confluence is a really important location in terms of
  


25   change.  Granite Reef Dam obviously is also a really
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 1   important.  So I tend to think of it as upstream from
  


 2   the Verde River and downstream from Granite Reef Dam.
  


 3   The area between there is the pool of Granite Reef, and
  


 4   it is what it is.  It's backwater, really.
  


 5       Q.    Anything else on Slide 112?
  


 6       A.    No.
  


 7       Q.    Okay.  Slide 113?
  


 8       A.    So this is just another photograph of the
  


 9   backwater upstream from Granite Reef Dam.  You see
  


10   water and you see riparian corridor along the sides of
  


11   the channel.
  


12       Q.    Okay.  Is this a photo you took?
  


13       A.    I also took this in October of 2013.
  


14       Q.    Before we finish up on Segment 5, I want to
  


15   just make sure we understand your opinion about what
  


16   the differences are in the geomorphology of Segment 5
  


17   between natural conditions and 2015, '16.
  


18             Would you say that the channel is different
  


19   because of the sediment trapping in the upstream
  


20   reservoirs?
  


21       A.    It most definitely is different because of
  


22   the sediment trapping.  There is less sediment supplied
  


23   to the reach.  We have had essentially the same volume
  


24   of water go through that reach, albeit at different,
  


25   sort of more sustained flow rates, less flashy than it
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 1   did historically.  So that's moved a lot of the
  


 2   sediment that would have formerly been there out.  I
  


 3   wouldn't be surprised if there had been a fair amount
  


 4   of downcutting of the riverbed.  It's lower now than it
  


 5   was before.  By how much, we really can't say.  At this
  


 6   point it's pretty much armored.
  


 7             And then, again, the sustained flow regime
  


 8   from the dam releases during the summer, spring and
  


 9   summer months, would also tend to elevate the water
  


10   levels above what they would have been historically
  


11   during those times of the year and would encourage
  


12   stability of the riparian corridor.
  


13             So you would have a tendency for a more
  


14   stable single-thread channel than you would have seen
  


15   under natural conditions.
  


16       Q.    What are the ramifications of those impacts
  


17   on the ability to float a boat in that channel?
  


18       A.    Well, if there's more sediment supply and the
  


19   river is wider, the depths would obviously be
  


20   shallower.  It would move it more in the direction, if
  


21   you think of Dr. Schumm's chart that we talked about
  


22   yesterday, move it more in the direction of the
  


23   meandering-type channel.  So you would expect to see
  


24   more multiple threads, more than one, not necessarily a
  


25   single-thread channel, and shallower depths.


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







SALT RIVER     VOLUME 11      01/28/2016 2441


  


 1       Q.    And when you say more multiple threads, are
  


 2   you saying more under natural conditions than there are
  


 3   now, or vice versa?
  


 4       A.    Under natural conditions you would -- it
  


 5   would tend to move it more in the direction of a
  


 6   braided-type system.
  


 7       Q.    And the flows today versus the flows in 1860,
  


 8   are those more regular throughout the year, or are they
  


 9   more variable throughout the year?
  


10       A.    They're more regular, higher during the
  


11   summer months, a thousand to 1,500 cfs, typically,
  


12   release from Stewart Mountain Dam during those months,
  


13   and then basically completely trial during the winter
  


14   months.
  


15
  


16             EXAMINATION BY COMMISSIONER HORTON
  


17                  COMMISSIONER HORTON:  Let me ask a
  


18   question.  Is silt ever removed from a river?
  


19                  Maybe in the Mississippi.  I don't know.
  


20                  THE WITNESS:  Is the silt ever removed?
  


21                  COMMISSIONER HORTON:  Yeah.
  


22                  THE WITNESS:  Well, hmm.  Under natural
  


23   conditions, or what are you --
  


24                  COMMISSIONER HORTON:  No, not under
  


25   natural.  Like the buildup behind the dam, would they
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 1   ever come in and try to remove some of that or --
  


 2                  THE WITNESS:  They do sometimes dredge
  


 3   the head of reservoirs if there's too much siltation.
  


 4   There are also programs where they try to flush it
  


 5   through.  They have low-level outlets, and they'll
  


 6   lower the reservoir and try to increase the velocities
  


 7   to flush it through.  But that's a challenging problem.
  


 8
  


 9               DIRECT EXAMINATION (CONTINUED)
  


10   BY MR. MCGINNIS:
  


11       Q.    Okay.  Do you know whether there's any silt
  


12   removal activities at Granite Reef?
  


13       A.    I actually don't know the answer to that
  


14   question.
  


15       Q.    But if there were silt removal activities at
  


16   Granite Reef, that wouldn't affect the buildup of silt
  


17   in Segment 5, right?  Segment 5 is above Granite Reef.
  


18       A.    Right.
  


19       Q.    Can we talk about Segment 6 then?
  


20       A.    Okay.
  


21       Q.    Segment 6, just remind us where that is?
  


22       A.    Yes.  That goes basically from the Verde
  


23   confluence downstream to the Gila River confluence,
  


24   where the Salt River flows into the Gila River.
  


25       Q.    Okay.
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 1       A.    So I have a few photographs that I took from
  


 2   the helicopter just showing what the channel looks like
  


 3   under modern conditions.  Some aspects of it are
  


 4   roughly similar to what it would have been under
  


 5   natural conditions, and some aspects obviously not.
  


 6             So the first one is Slide 115.  That's
  


 7   51st Avenue bridge that you see in the middle of the
  


 8   photograph.  Obviously no water in the river at this
  


 9   time, at this location; but you do see the evidence of
  


10   the multiple channels, the braid channels and so on,
  


11   the very wide river.  And that's created by the flood
  


12   flows that come through.
  


13             These are marks left by postdam floods, but
  


14   you would see similar things, probably more pronounced
  


15   even, under natural conditions.
  


16       Q.    Is it safe to assume the channel itself even
  


17   here at 51st Avenue, in the middle of the Phoenix area,
  


18   is altered from what it would have been under natural
  


19   conditions?
  


20       A.    It is.  There's been -- you know, there's a
  


21   lot of infrastructure that affects the channel.  There
  


22   have been a lot of sand and gravel mining upstream from
  


23   here.  So this is -- I'm not trying to portray this as
  


24   being the natural condition of the river, by any means.
  


25       Q.    Slide 116?
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 1       A.    So this is moving down.  This is still
  


 2   51st Avenue is in the foreground here at the bottom of
  


 3   the picture, looking downstream towards the Gila River
  


 4   confluence.  Again, same sort of thing; you see the
  


 5   evidence of multiple channels in there, obviously
  


 6   affected by human activities.
  


 7       Q.    In the upper right in that photograph, you
  


 8   see some water.  Do you know where that water comes
  


 9   from?
  


10       A.    My understanding is it comes from a sewage
  


11   treatment plant.  It's the releases, wastewater from
  


12   the sewage treatment plant, yeah.
  


13       Q.    Anything else on Slide 116?
  


14       A.    No.
  


15       Q.    Okay.  117?
  


16       A.    117, a photo that I took farther downstream.
  


17   It's just below the 91st Avenue bridge, so we are very
  


18   close to the Gila River confluence here.  You see a lot
  


19   of vegetation.  The historic channel basically covered
  


20   most of the area that you see in this photograph.
  


21             Now, because it's been dry for so long, you
  


22   see riparian vegetation -- or vegetation, I should say,
  


23   all the way across that, some bare sand bars, and then
  


24   you see the remnants of old channels among that
  


25   vegetation.
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 1       Q.    Okay.  Slide 118?
  


 2       A.    So we can look at some of the historical
  


 3   photos.  I've included a modern photo here just for
  


 4   context, in terms of where we are.  So the star on this
  


 5   photograph shows the area that I'm going to illustrate
  


 6   on the subsequent photo.  This is a Google Earth image
  


 7   that was taken within the last year or two.
  


 8             So we're just above Gilbert Road here.  This
  


 9   is Gilbert Road right below the star.  If we look at
  


10   that in 1934, this is what that area looked like.
  


11   Still postdam, but pre a lot of the human disturbance
  


12   in that area at least.  And you can see that this area,
  


13   under higher flow conditions at least, was a very
  


14   braided section of river.
  


15       Q.    Okay.  Slide 120?
  


16       A.    120, again, modern photograph of that same
  


17   area.  Now we'll look at an image that's just on the
  


18   downstream side of what's now North Gilbert Road.  This
  


19   is a 2002 photograph.  You see some of the old braid
  


20   channels here, but that area has really been heavily
  


21   disturbed by sand and gravel mining activity that you
  


22   see on both sides of the channel.
  


23       Q.    Slide 122?
  


24       A.    On 122, moving farther downstream, this is a
  


25   Google Earth image next to Sky Harbor Airport,
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 1   basically, above I-17, I-10/I-17 crossing there; and
  


 2   this is what that area looked like in 1934.  Clearly a
  


 3   very heavily braided reach, wide, many channels, bars
  


 4   all the way across the river there.
  


 5       Q.    In the 1934 photos, those are poststatehood;
  


 6   is that right?
  


 7       A.    Those are poststatehood.
  


 8       Q.    They're postdiversions?
  


 9       A.    Yes.
  


10       Q.    Are they in the ordinary and natural
  


11   condition?
  


12       A.    No, they clearly are not natural conditions;
  


13   but they do have a lot of characteristics of what --
  


14   based on what I know about the system, what that area
  


15   would have looked like under natural conditions.  There
  


16   are some differences, obviously, but I think that's
  


17   representative.
  


18       Q.    Slide 124?
  


19       A.    So moving farther downstream, this is
  


20   91st Avenue here, so I think this is the Gila River
  


21   confluence coming in in this area.  So we'll look in
  


22   the area where the star is about in the center of the
  


23   photograph.  A 2002 photo, so there's a bit of water in
  


24   the channel here.  You have more or less a
  


25   single-thread channel carrying the flow, a few sort of
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 1   ponded areas, a lot of vegetation in the channel, and
  


 2   some, clearly, some shallow riffles in areas where it's
  


 3   constricted down from the deeper ponded areas.
  


 4       Q.    Okay.  Slide 126?
  


 5       A.    So now we'll look at a few images of the
  


 6   historical mapping in these areas.  This one is -- 126
  


 7   is the Google Earth image, modern image.  And we'll
  


 8   look just downstream from the Interstate 17/I-10
  


 9   crossing.  This is a map that was developed in the
  


10   early 1900s that would more or less represent natural
  


11   conditions.  It's certainly before the major
  


12   diversions.  The Arizona Dam was in place at this time,
  


13   but none of the other upstream facilities were; and
  


14   probably fairly limited impacts from the local
  


15   infrastructure, although you obviously see road
  


16   crossings here.
  


17             In this mapping it does -- they've colored in
  


18   at least a single-thread channel through the reach; but
  


19   you also see, by the upstream pointing fingers in these
  


20   contours, that there are other high flow channels
  


21   present across the sort of gravel-cobble bed width of
  


22   the river in this particular area.
  


23       Q.    Tell us some more about the upstream.  What
  


24   are those?
  


25       A.    So these upstream-pointing fingers are the
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 1   contour lines; and when you see a line that's V-shaped
  


 2   in the upstream direction, it means that there's a
  


 3   depression right in this area or it's an indication of
  


 4   a channel, basically.
  


 5       Q.    So it would drop off as you go downstream?
  


 6       A.    So it drops off as you go downstream.  And if
  


 7   you walked across that, it would be lowest right in the
  


 8   center, and then you would go up on either side of it,
  


 9   so a channel.  So each of those fingers is a former
  


10   flow channel.
  


11       Q.    Okay.  Move on to Slide 128.
  


12       A.    And then this is a similar area.  The
  


13   previous one, the contour interval was -- I think it's
  


14   either 10 or 20 feet.  The 1902 mapping actually has it
  


15   mapped at 5-foot contours, so the distance -- the
  


16   vertical distance between each one of these subsequent
  


17   either light or dark contours is 5 feet.  And, again,
  


18   you see the same type of features, basically.  They've
  


19   colored in a single-thread channel, for sure, and then
  


20   you have fingers showing the other high flow braids.
  


21       Q.    Okay.  Slide 129?
  


22       A.    So we'll move back down.  Let's see.  This is
  


23   in the area of -- it's farther downstream from where we
  


24   were previously and, again, similar coarser-scale
  


25   mapping.  You see all the fingers across.  This is
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 1   Slide 130.
  


 2             If we go to 131, this is the 5-foot contour
  


 3   mapping of that same area.  Unfortunately, the mapping
  


 4   that was available curved right on the boundary between
  


 5   two maps, so the meshing of the two together is a
  


 6   little sketchy.  It's really difficult to match them
  


 7   up, but you get the general picture; that there are a
  


 8   lot -- if you walked across that, those are 5-foot
  


 9   contours again, so there's quite a bit of variability
  


10   across the channel, and each one of those fingers
  


11   represents a former high flow channel.
  


12       Q.    The blue part, does that show multiple
  


13   channels?
  


14       A.    It does.  In this particular area, he's
  


15   colored in three channels carrying flow.
  


16       Q.    Slide 132?
  


17       A.    Slide 132, this will obviously be familiar to
  


18   Mr. Fuller.  It came from his 1987 thesis, and I
  


19   included it just to make the point that, you know, that
  


20   portion of the reach has been historically very
  


21   dynamic.  The channel between 1868 and 1952, according
  


22   to this, the primary thread of the channel in that
  


23   portion of the reach has been virtually every location
  


24   across the high flow corridor there.
  


25             So it's been a very dynamic system, or it was
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 1   during that time frame, which is also a characteristic
  


 2   of braided, shallow, dynamic channels.
  


 3       Q.    Is that also characteristic of arid
  


 4   watercourses?
  


 5       A.    And arid watercourses, for sure, yes.
  


 6       Q.    Slide 133?
  


 7       A.    Okay.  So with that in mind, to try to
  


 8   address the issue of -- we talk about the high flow
  


 9   braids and the single or double or perhaps
  


10   triple-thread lower flow channels.  I appreciate the
  


11   argument on that, and so Mr. Fuller has tried to
  


12   quantify what we would expect typical flow depths to be
  


13   in those channels.
  


14             According to his report, the quantification
  


15   was done based on cross sections that were cut from the
  


16   5-foot contour mapping.  That's those same maps that we
  


17   looked at a few minutes ago.  And he did hydraulic
  


18   calculations to estimate the flow depth, average
  


19   velocity, top width at particular locations along the
  


20   channel, and to represent the sort of average
  


21   conditions along Segment 5 and Segment 6.
  


22             And for several reasons, I take exception to
  


23   his characterization of the typical depths, and we'll
  


24   talk about the reasons for that.  One is obvious in
  


25   this figure.  We talked at length this morning about
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 1   the discharges were two and a half to three times too
  


 2   high on the discharge to represent the median flow.
  


 3   So, therefore, the depths are considerably higher than
  


 4   they should be.  But, nonetheless, we can talk about
  


 5   what the impact of that would be on what his results
  


 6   should have been.
  


 7       Q.    Okay.  Move on to the next one.
  


 8       A.    So the next slide shows the bed profile that
  


 9   we've digitized from the 5-foot contour mapping for
  


10   Segment 6.  So you see the bed of the river, and each
  


11   one of the little plus signs that you see is where it
  


12   crosses at one of the 5-foot contour lines.
  


13             We tried as best we could to locate the cross
  


14   sections that he used for his analysis, that Mr. Fuller
  


15   used for his analysis.  We may be off by some short
  


16   distance, but we were able to match up pretty closely,
  


17   based on the shape of the sections that were shown in
  


18   Appendix D of his older report.  And so you see they
  


19   were evenly distributed; one right below Granite Reef
  


20   Dam, and then the downstream one was between 67th and
  


21   91st Avenue.
  


22       Q.    And here you're talking about Slide 134?
  


23       A.    I'm sorry.  This is Slide 134.
  


24             You see some variability in the bed profile,
  


25   some steep zones.  I'm not really sure what that is.
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 1   Maybe it's a road crossing.  There's some other places
  


 2   where it's steeper than the average, certainly.
  


 3             So let's look at how, just based on the
  


 4   5-foot contours, how the slope varies.  So we've taken
  


 5   the distance between each contour and calculated the
  


 6   slope in that 5-foot segment, and I've plotted that
  


 7   here.  There's some really steep ones, and whether
  


 8   those are real or not, I'm not really sure.  But as we
  


 9   go farther downstream, you see, you know, on average
  


10   it's in the .0015 to 002 range of slopes, typically;
  


11   but you see a lot of spikes of steeper slopes as well.
  


12             And we can -- sorry.
  


13             So if you project vertically -- and we'll
  


14   look at another figure later on that shows this more
  


15   clearly. -- we can address what slopes were actually
  


16   used by Mr. Fuller in his calculations for these depths
  


17   that he represents to be representative of the reach.
  


18       Q.    Wait a minute.  Before you go on to that
  


19   slide --
  


20       A.    Yeah.  Sorry.
  


21       Q.    -- let's stop and break this one down a
  


22   little bit more.
  


23       A.    Yeah.
  


24       Q.    The left horizontal -- left vertical axis is
  


25   what?
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 1       A.    Yes, sorry.
  


 2             This is elevation.  So to read this plot, the
  


 3   brown line is the bed profile.  The bottom is the
  


 4   distance in miles upstream from the mouth of the Salt
  


 5   River or the confluence with the Gila.  And then the
  


 6   elevations along that profile you read off of the left
  


 7   axis.
  


 8       Q.    What's the right horizontal -- or vertical
  


 9   axis?
  


10       A.    The slope is plotted with respect to the
  


11   right axis.  Obviously the magnitude of the numbers
  


12   are -- so they're orders of magnitude different, so if
  


13   you'd plot the slope on that same axis, then it would
  


14   all be right down on the line.  So I zoomed in on that,
  


15   so when you're looking at the blue line, go across to
  


16   the right axis if you want to know what the values are.
  


17             So we see some areas here that are as steep
  


18   as approaching 1 percent, basically.
  


19       Q.    What does the blue line depict?
  


20       A.    And the blue line, again, is the local slope
  


21   of the riverbed between successive 5-foot contour lines
  


22   from the map.
  


23       Q.    Okay.  So the blue line doesn't show the
  


24   actual inundations of the river itself; it's the
  


25   changes at the slope, is that -- am I understanding
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 1   that?
  


 2       A.    It's just simply the slope of the river.  And
  


 3   the slope of the river, as we'll see in a minute, is an
  


 4   important parameter in terms of how deep the flow is
  


 5   and how fast it's going in any particular area.
  


 6       Q.    Sorry for the delay.
  


 7       A.    That's okay.
  


 8       Q.    Go to 135.
  


 9       A.    So I have a series of maps showing the
  


10   locations where we believe Mr. Fuller's cross sections
  


11   were located.  This is the most upstream one.  You see
  


12   Arizona Dam actually labeled in the upper right-hand
  


13   corner, and so it's down around the bend here at the
  


14   location indicated by this shaded red circle.
  


15       Q.    And that Cross Section 6 you have put right
  


16   at the point where a double channel starts?
  


17       A.    It's right at the point of a double channel,
  


18   that's correct.
  


19       Q.    Do you know whether it's right at the point
  


20   of the double channel or --
  


21       A.    The cross section does not indicate a high
  


22   spot in the middle, so it must be just upstream from
  


23   the bifurcation.
  


24       Q.    How were you able to figure out where
  


25   Mr. Fuller's cross sections were?
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 1       A.    Well, two things.  One, his cross sections
  


 2   show elevation.  So we went along the river and found
  


 3   the place where the bottom of his channel would match
  


 4   the elevation on the map.  Then obviously some of them
  


 5   are not exactly on the 5-foot contour, so there's some
  


 6   interpolation involved.
  


 7             So then we adjusted that by matching -- by
  


 8   digitizing cross sections across and comparing with his
  


 9   plot in the Appendix D of his report, and we shifted
  


10   the channel -- the cross section up and down still
  


11   frame until we were able to match as closely as we
  


12   could the shape of the cross section that he presented.
  


13       Q.    Okay.
  


14       A.    So I think we're -- we may be some feet off,
  


15   but we're not very far off if we are.  Certainly close
  


16   enough for the argument that we're making here.
  


17       Q.    Is that all you have to say about 135?
  


18       A.    So 135 is the map of Cross Section 6.
  


19             136 is a similar map of Cross Section 5.
  


20             137 is Cross Section 4, and that occurs a
  


21   short distance downstream from Tempe Butte.
  


22       Q.    And, again, just so I'm clear, the base map
  


23   that you have shown on this slide you think is the same
  


24   base map that Mr. Fuller used to get his cross section
  


25   from?
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 1       A.    Based on the citation in Mr. Fuller's report,
  


 2   this is the same map, yes.
  


 3       Q.    That was 137, right?
  


 4       A.    Yes.
  


 5       Q.    Okay.  Slide 138?
  


 6       A.    138 is the location of Cross Section 3 just
  


 7   down on sort of the north edge of Phoenix -- or, sorry,
  


 8   the east edge of Phoenix as it existed at that time.
  


 9             Cross Section 2 farther downstream, and then
  


10   I'd also point out the shape of the contours around
  


11   that.  There's obviously a lot of braiding of the
  


12   higher flow channels in that location at least.
  


13             And then Cross Section 1 near the downstream
  


14   end between 67th and 91st Avenue.
  


15       Q.    Okay.  Let me ask you a question about the
  


16   map --
  


17       A.    Yes.
  


18       Q.    -- the 1902 map.
  


19             We've been talking about a 5-foot contour
  


20   interval?
  


21       A.    Yes.
  


22       Q.    Can you tell us what that means?
  


23       A.    Yes.  It means that each of these sort of
  


24   irregular lines that you see, the vertical difference
  


25   between successive sort of irregular lines, the contour
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 1   lines, is 5 feet.
  


 2             So if I walk from this point to that point, I
  


 3   would go, going in the upstream direction, I would go
  


 4   up by 5 feet.  And, similarly, from here to here is
  


 5   5 feet.
  


 6       Q.    Do you know what the elevation is for any
  


 7   given point between those two lines?
  


 8       A.    You don't really know what it is.  You can
  


 9   infer some things about it just by the general slope of
  


10   the line; but, essentially, we're forced to assume that
  


11   it's basically flat.  Not flat, but a uniform slope
  


12   between the contour lines, based on this.  We know
  


13   that's not the case, but it's much more irregular than
  


14   you would get by -- you would assume by just simply
  


15   looking at this map.
  


16       Q.    So for a particular point on the river
  


17   between two contour lines, do you know what that exact
  


18   elevation is by looking at this map?
  


19       A.    You do not, and that's one of the limitations
  


20   of the analysis that we're talking about here, frankly.
  


21       Q.    For a particular point that's between two
  


22   contour lines, is all you know that it's between the
  


23   elevation of the higher contour line and the elevation
  


24   of the lower contour line?
  


25       A.    That's really all you know, yes.
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 1       Q.    Okay.  Anything else on Slide 140?
  


 2       A.    No.
  


 3             So at the risk of being a little bit overly
  


 4   academic, I want to show the equation here that is used
  


 5   to do the calculations that Mr. Fuller did and that we
  


 6   repeated.  And I show this not so much to emphasize the
  


 7   equation itself, but to emphasize the parameters or the
  


 8   values that go into that equation.
  


 9             The Q is the discharge.  So that's the amount
  


10   of flow in the river.  The n-value is -- we call
  


11   that -- it's the Manning's roughness coefficient, and
  


12   it's a characterization of the hydraulic roughness or
  


13   the energy loss that is occurring as the water flows
  


14   down the river.  So a higher number means it's rougher,
  


15   harder to get the water to go downstream.  It has to be
  


16   deeper to build up enough head to force it downstream.
  


17   So bigger numbers mean deeper flows, essentially.
  


18             The cross sectional area and the hydraulic
  


19   radius are strictly a function of the topography of the
  


20   channel.  Cross sectional area I think is
  


21   self-explanatory.  If you took the river and froze it
  


22   and made a slice through the ice that you froze and
  


23   measured the area of that end, that would be the cross
  


24   sectional area, okay.
  


25             The hydraulic radius is a parameter that is
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 1   roughly akin to the depth in a channel like the Salt
  


 2   River, and it's made up -- it's the ratio of the area,
  


 3   cross sectional area of the channel, to the wetted
  


 4   perimeter.  And, again, wetted perimeter means just
  


 5   what it says.  If you drew a line or measured the
  


 6   detailed line, the distance along the bed of the
  


 7   channel across the cross section that is wet at that
  


 8   flow, that's the value of the wetted perimeter.
  


 9             And, again, in a wide shallow channel, the
  


10   hydraulic radius and the depth are almost identical.
  


11       Q.    Let's talk a little about the Manning's n.
  


12       A.    Yes.
  


13       Q.    We talked about that some, I think, with a
  


14   couple witnesses on the Gila?
  


15       A.    Yes.
  


16       Q.    Can you tell us again what that is?
  


17       A.    Yes.  It's, again, a characterization of
  


18   the -- another way to phrase it is the resistance to
  


19   flow.
  


20       Q.    And that's a number; is that right?
  


21       A.    It's an empirical number that we know values
  


22   of from, basically, experience from calibration of the
  


23   equation to known cross sections and water-surface
  


24   elevations and discharges.  And there we've done a lot
  


25   of work.  In fact, in my Ph.D. dissertation it was
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 1   mostly about how to calculate that number from sort of
  


 2   theoretical principles and, of course, in mountain-type
  


 3   streams, different from this.  But there's some
  


 4   theoretical underpinning.
  


 5             But, again, the important aspect of that
  


 6   number is the bigger the number, the deeper the flow
  


 7   will be, and generally the slower the flow will go.
  


 8       Q.    Okay.  So for purposes of the work you did,
  


 9   what number did you use --
  


10       A.    So the --
  


11       Q.    -- on the Salt?
  


12       A.    The curves that I'm going to show in a few
  


13   minutes are all based on the same .045 number that
  


14   Mr. Fuller assumed in his analysis.
  


15       Q.    And do you think that's the right number?
  


16       A.    I, frankly, think that number is on -- I
  


17   would characterize it as on the high side of a
  


18   reasonable number.  If you ask me to estimate a band of
  


19   what I think it would be if I was able to go out there
  


20   and precisely calibrate, I'm pretty sure it would be
  


21   lower than that.  There could be areas that would be
  


22   that high.
  


23             I'll give you an example of that.  The FEMA
  


24   flood insurance study that's the effective flood
  


25   insurance study for this area -- and, again, they're
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 1   looking at high flows that are deeper, for sure. --
  


 2   they actually used values of .03 to .035 for this same
  


 3   reach of the river.  And I would think, in the
  


 4   single-thread sort of low flow channels that we're
  


 5   talking about here, 035 is probably, in my experience,
  


 6   a more reasonable value.
  


 7       Q.    And if somebody was running these
  


 8   calculations and used .035 for the Manning's n instead
  


 9   of the .045, what impact would that have on the results
  


10   that they got for depths?
  


11       A.    The depths would be somewhat lower than what
  


12   you see.
  


13       Q.    Anything else you have with respect to the
  


14   equation on --
  


15       A.    The final parameter that I didn't discuss is
  


16   the slope.  So those -- the values that you saw in the
  


17   blue squiggly line on the previous plot also go into
  


18   this calculation.
  


19                  CHAIRMAN NOBLE:  Let's take a break.
  


20   2:15.
  


21                  (A recess was taken from 1:57 p.m. to
  


22   2:15 p.m.)
  


23                  CHAIRMAN NOBLE:  Let's go forth.
  


24   BY MR. MCGINNIS:
  


25       Q.    Okay.  I think we were up to -- we finished
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 1   the Manning's equation slide, and we were up to
  


 2   Slide 142; is that right?
  


 3       A.    That's correct.
  


 4       Q.    Okay.  Let's talk about Slide 142.
  


 5       A.    So I'm going to use Mr. Fuller's Cross
  


 6   Section No. 6 to sort of illustrate how all of this
  


 7   works to help make the points that I would like to
  


 8   make.
  


 9             This is sort of a zoomed-in version of a map
  


10   that we looked at before the break, and we see the line
  


11   for Cross Section 6 cutting across the 5-foot contour
  


12   lines at the head of the split flow channel.
  


13             So if we go to Slide 143, we can see the
  


14   shape of the cross sections as represented by those
  


15   5-foot contours.  I've inset above that an image of the
  


16   plot that occurred in Appendix D of Mr. Fuller's
  


17   report, which was part of the CH2M Hill 2003 effort.
  


18   And then the larger brown line below that is my version
  


19   of that same cross section cut along that yellow line
  


20   that we saw in the previous image.
  


21             Some things we should discuss about this,
  


22   when you look at the information here, the only places
  


23   that we really have direct information about the bed of
  


24   the river is where those black dots occur, okay.
  


25             So all the rest of that is -- I phrase it as
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 1   assumed.  We assume that it slopes uniformly between
  


 2   one line and the other.  And, again, remember that
  


 3   those points vertically are some 5 feet apart.
  


 4             So we have the bed of the channel, and we're
  


 5   showing it here as a flat surface at roughly elevation
  


 6   1,286.  We don't really know that that's where that is.
  


 7   The only thing we know is it's somewhere between 90
  


 8   and -- 85 and 90, basically.  And it appears to us,
  


 9   based on the shapes, that we simply -- that that was
  


10   set by interpolating the distance between the adjacent
  


11   contours along the channel lines.  So we're roughly
  


12   20 percent of the distance from where the 85 contour
  


13   crosses the river to where the 90 contour crossed the
  


14   river.
  


15       Q.    Let me interrupt you for a second.  You've
  


16   said "we" several times in your answer, and I want to
  


17   make sure that we're clear about what's the portion of
  


18   the work that Mr. Fuller did and what portion of the
  


19   work that you did.
  


20             Can you kind of go back through that and talk
  


21   about the intervals?
  


22       A.    Yes.  I confused that.  By "we," I'm talking
  


23   about myself and my staff that were helping me with
  


24   this work.
  


25       Q.    Okay.  For example, assuming the bottom of
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 1   the channel is at 1,286 or 1,287, is that something
  


 2   that was in Mr. Fuller's report that you also did, or
  


 3   is it something that you did?
  


 4       A.    It's consistent, as you can see by comparing
  


 5   Mr. Fuller's plot, the black line above here, and my
  


 6   plot at the bottom.  We're consistent with that.  And
  


 7   based on the distances between the 1,285 and the 1,290
  


 8   contour, that's a reasonable assumption for where the
  


 9   bed of the channel would be at that location.
  


10             So this is certainly influenced by what
  


11   Mr. Fuller assumed, but I don't necessarily disagree
  


12   with that location.
  


13       Q.    What's the difference, if any, between the
  


14   graph that you did that's the bigger part of the graph
  


15   on this slide and the CH2M Hill graph that Mr. Fuller
  


16   did?  Are they two copies of the same thing, or is
  


17   there a difference?
  


18       A.    My attempt with this slide is to demonstrate
  


19   that when we independently create a cross section along
  


20   that line, we come up with virtually identical shape.
  


21   I've included his plot as an inset, so it's more
  


22   compressed.  It's smaller.  If I stretched it out so
  


23   that the numbers matched on both plots, they would
  


24   overlay almost exactly on top of each other.
  


25       Q.    So the CH2M Hill inset, is that the cross
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 1   section from Mr. Fuller's 2003 report?
  


 2       A.    That's correct.
  


 3       Q.    And the bigger curve, is that something that
  


 4   you derived by looking at the same map that he used?
  


 5       A.    That's correct.  It's my attempt to reproduce
  


 6   his curve.
  


 7             So I think it's really important to
  


 8   understand, you know, where we really have information
  


 9   and where we're assuming the information.  Now, you can
  


10   imagine, the distance between those two lowest contour
  


11   lines, we're at something a little bit less than
  


12   1,900 feet to 2,300 feet, so that's almost 400 feet
  


13   across there.
  


14             If you went out to the river in that area at
  


15   the time that the mapping was done even and you walked
  


16   across the river, I'm virtually certain that you
  


17   wouldn't go uniformly down to 1,286 and then dead flat
  


18   across and then slope up the other side like you see
  


19   there.  There would be quite a lot of irregularity
  


20   along that particular line.
  


21             Specifically what that irregularity would be,
  


22   we don't know.  We don't have any information to be
  


23   able to tell.  But it is a limitation.  We're making
  


24   some fairly gross assumptions about the shape of the
  


25   channel by plotting it this way.
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 1       Q.    And, for example, the part you were just
  


 2   pointing at here right below the 1,290 line, could the
  


 3   shape of that line have a significant impact on the
  


 4   width and depth of the channel?
  


 5       A.    Yes.  It would certainly increase the wetted
  


 6   perimeter, which would increase the resistance to flow,
  


 7   which would tend to make the flows shallower.
  


 8             And the reality is, you know, if we plot the
  


 9   water surface that we compute from the Manning equation
  


10   on here, you would assume that the depths are all
  


11   uniform all the way across where that flat part of the
  


12   channel bottom is.  And the reality is, it's not at all
  


13   uniform.  There would be some deeper areas and some
  


14   shallower areas for sure.
  


15       Q.    Okay.  Anything else on Slide 143?
  


16       A.    No.  So that's good for that.
  


17             So, now, if we take that cross section and
  


18   apply the Manning's equation to that shape, so that
  


19   involves the area and the hydraulic radius parameters
  


20   in the Manning equation; if we take the slope between
  


21   the two 5-foot contour lines on either side of that
  


22   cross section along the river, put that in the Manning
  


23   equation; if we put the .045 Manning's n-value into the
  


24   equation, and then calculate the depths that correspond
  


25   to a range of discharges, we can come up with a plot
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 1   that looks identical to Mr. Fuller's plot.
  


 2             So the image that I'm showing now is a copy
  


 3   of the -- we call them hydraulic rating curve plots
  


 4   that show the relationship between depth on the left
  


 5   axis, velocity on the right axis, and discharges
  


 6   ranging from zero to 2,000 cubic feet per second.
  


 7       Q.    Is this Slide 144?
  


 8       A.    Sorry.  This is Slide 144.
  


 9             When we take the cross section that I just
  


10   showed you and put the numbers into it from our
  


11   analysis, I can overlay our curves on top of
  


12   Mr. Fuller's and match almost identical.  So I feel
  


13   very comfortable that we've accurately reproduced
  


14   Mr. Fuller's work for this particular cross section.
  


15             I'm not going to show you the rest of the
  


16   other five cross sections, but I can tell you that I
  


17   have the same analysis for each of those five cross
  


18   sections as well, and we were able to match equally
  


19   well.
  


20       Q.    Does that mean that you agree with
  


21   Mr. Fuller's opinions or just that you were able to
  


22   reproduce his work?
  


23       A.    Clearly I don't agree with Mr. Fuller's
  


24   opinions.  I'm just trying to reproduce his work so
  


25   that I have a basis to go forward to address what I
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 1   think are some of the flaws in his reasoning.
  


 2       Q.    Did you have to do this because you were
  


 3   trying to figure out what the difference in depth would
  


 4   be given the differences in your two different results
  


 5   about flows?
  


 6       A.    For the flows, that's one of the reasons.
  


 7   Also, I wanted to make sure that I did clearly
  


 8   understand how he developed his curves.
  


 9       Q.    And for your curve here, you've colored the
  


10   two lines so you can tell the difference, right?
  


11       A.    Yes.  That's the only difference.
  


12       Q.    Anything else on Slide 144?
  


13       A.    So that's 144.
  


14             So --
  


15       Q.    This is 145?
  


16       A.    So moving to Slide 145, this slide addresses
  


17   the channel slopes that Mr. Fuller used, appears to
  


18   have used in his analysis.  Again, he didn't document
  


19   those in his report, so we don't have direct evidence
  


20   of that; but by back-calculating the slope to reproduce
  


21   his curve from that cross sections, we can get pretty
  


22   close.
  


23             His slopes for each of the six cross sections
  


24   are represented by the brown lines, and you can see
  


25   that they vary from about .0007, 75 or so, up to about
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 1   .0026.
  


 2             When we locate the cross section where we
  


 3   think it belongs within those 5-foot contour segments
  


 4   and calculate our own slope independently, we get the
  


 5   numbers represented by the blue lines.  There are some
  


 6   minor differences, but as a practical matter, we think
  


 7   we've adequately reproduced what he did.  I would say
  


 8   that shows pretty good agreement.
  


 9       Q.    So what's the difference between the units
  


10   on the left axis and the units on the right vertical
  


11   axis?
  


12       A.    Yes.  It's just two different ways of
  


13   representing the slope.  The left axis is, on average,
  


14   how far you would fall per each foot of length along
  


15   the channel going downstream.
  


16             On the right axis, it's that same fall per
  


17   mile.  So the middle of the plot says we would fall
  


18   about 8 feet per mile along the length of the channel.
  


19   So they're the same number.  They're just using
  


20   different units.
  


21             I've also shown a line here for the average
  


22   slope of Segment 6 through that whole reach, which is
  


23   about 8.4 feet per mile.  And so you can see two of his
  


24   slopes are somewhat steeper than the average.  Three of
  


25   them are substantially less.  And one of them is, I
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 1   would say, slightly less than the average.
  


 2       Q.    The 8.4 feet per mile average slope, is that
  


 3   something you calculated, or was it in Mr. Fuller's
  


 4   report?
  


 5       A.    It's something that I calculated from the
  


 6   profile that we looked at earlier.
  


 7       Q.    Did he report an average slope on that
  


 8   section?
  


 9       A.    If he did, I don't recall.  He may have.  I
  


10   just simply don't remember.
  


11       Q.    Anything else on Slide 145?
  


12       A.    No.
  


13       Q.    Okay.  Slide 146?
  


14       A.    Okay.  So with this slide I want to begin to
  


15   discuss the changes in depth that you would have for
  


16   different discharges.  If you remember, he said that
  


17   the median discharge in Segment 5, which is actually --
  


18   6 is just below Segment 5, but I believe in his
  


19   cross-examination with Mr. McGinnis, he agreed that the
  


20   shape of Section 6 is probably reasonably
  


21   representative of what would have been happening up in
  


22   Segment 5.
  


23       Q.    Let's circle back.  There's a lot of numbers
  


24   in there.
  


25       A.    Sorry.
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 1       Q.    I think we got sections and cross sections
  


 2   and segments.  I know I had that problem last time we
  


 3   did it.
  


 4       A.    Right.
  


 5       Q.    You're talking here about Mr. Fuller's Cross
  


 6   Section 6?
  


 7       A.    Yes.
  


 8       Q.    Which of his segments is it in?
  


 9       A.    It's actually at the very upper end of
  


10   Segment 6.  It's right below Granite Reef Dam.
  


11       Q.    And when you were talking about it being
  


12   representative of Segment 5?
  


13       A.    Right.
  


14       Q.    Is that right?
  


15       A.    Yes.
  


16       Q.    Go ahead.  I'm sorry, I just --
  


17       A.    So the point is, it's the best information we
  


18   have to calculate the hydraulic conditions in
  


19   Segment 5.  We'll argue that it's close enough that we
  


20   can get an idea of what the depths would have been.
  


21             He said that it was between 900 and 1,000 cfs
  


22   median flow in Segment 5.  So that would imply that the
  


23   depth at that cross section would be about 2 and a half
  


24   feet.  And we also said that he's overestimated the
  


25   median flows there.
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 1             Well, let's talk about Segment 6 as well.  So
  


 2   he said 1,230, so that would be pushing 3 feet at that
  


 3   location for the depth.
  


 4             Based on my analysis of the hydrology, I
  


 5   think the median flow is closer to 550 cfs, so the
  


 6   depth would be substantially less, up to a foot less in
  


 7   Segment 6 or more than a foot less, at about 1.9 feet.
  


 8   And I'm showing also the 10th percentile flow of about
  


 9   270, which is 1.3 feet, based on the analysis.
  


10       Q.    So to get to this graph, did you use,
  


11   essentially, the same methodology that Mr. Fuller did,
  


12   but just input the flow numbers that you came up with
  


13   by looking at those?
  


14       A.    That's correct.  I think he would have come
  


15   up with the 1.9 feet if he had come up with the correct
  


16   median mean daily flow for that area.
  


17       Q.    Does a lot of this all go back to what you
  


18   perceive to be an error in taking the 889,000 acre-feet
  


19   per year and dividing it by the number of seconds in a
  


20   year?
  


21       A.    That's correct.  That is the primary reason.
  


22             I think there's some significant limitations
  


23   in the analysis just related to the 5-foot contours and
  


24   the resolution of the mapping we have; but once we get
  


25   over that assumption, it appears to me that the
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 1   arithmetic, the calculations were done correctly for
  


 2   the hydraulic rating curves.  And so I would agree that
  


 3   if you had 1,000 cfs in the reach, that it probably
  


 4   would be, on average, about 2 and a half feet deep
  


 5   across the cross section.
  


 6       Q.    If you have 5-foot contour intervals on the
  


 7   map --
  


 8       A.    Yes.
  


 9       Q.    -- does that mean that any given point can be
  


10   off by up to 5 feet?
  


11       A.    Well, you would usually say within a half a
  


12   contour interval, so you're probably within 2 and a
  


13   half feet.
  


14       Q.    So for purposes of using those 5-foot contour
  


15   interval maps to do this kind of an analysis, does it
  


16   really help much?
  


17       A.    In my view, this is a very sketchy analysis
  


18   to begin with.  I mean we're talking about flow depths
  


19   that are considerably less than the resolution of the
  


20   mapping that we're using to estimate those depths.  So
  


21   I'm not sure that it's a particularly meaningful
  


22   analysis in any event.
  


23       Q.    Mr. Fuller had, in his report, one of his
  


24   depths at 5.3 feet.  Do you recall that?
  


25       A.    I do remember that.
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 1       Q.    And was that his only depth that he had more
  


 2   than 5 feet; do you remember?
  


 3       A.    As I recall, yes.
  


 4       Q.    And do you recall him during his
  


 5   cross-examination acknowledging that he had read the
  


 6   graph wrong to get to the 5.3 feet?
  


 7       A.    I do recall that.
  


 8       Q.    And so you've got 5-foot contour intervals,
  


 9   but you're dealing with depths that are all below
  


10   5 feet?
  


11       A.    All below 5 feet, yes.
  


12       Q.    Anything else on Slide 146?
  


13       A.    No.
  


14       Q.    Slide 147?
  


15       A.    So just to amplify the discussion that we had
  


16   earlier, I've now done the calculations of what the
  


17   water-surface elevation would be for three discharges;
  


18   his median flow of 1,230, my median flow of 550, and
  


19   then the 270 cfs 10 percentile flow.  And so you get
  


20   the idea of kind of how that water surface would go
  


21   with that sort of coarse-scale mapping that we're
  


22   using.
  


23       Q.    And this is using Cross Section 6?
  


24       A.    This is, again, continuing to use Cross
  


25   Section 6.
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 1       Q.    Is that in Segment 6?
  


 2       A.    And it is in Segment 6.
  


 3       Q.    And the flow data, the flow numbers you're
  


 4   using for you and for Mr. Fuller, are those the numbers
  


 5   from Segment 6?
  


 6       A.    They are also for Segment 6.
  


 7       Q.    Anything else on Slide 147?
  


 8       A.    No.
  


 9       Q.    Slide 148?
  


10       A.    Okay.  So let's -- now that we've sort of
  


11   established that we understand what happened, let's
  


12   look at the implications of that to the flow depths
  


13   that I believe he should have represented in his table.
  


14             This is an image of his hydraulic tables for
  


15   Segments 5 and 6.  If we use Cross Section 6 as the
  


16   basis for the estimate in Segment 5 and we use the
  


17   348 cfs median flow that I estimated, as opposed to his
  


18   992, I get a depth that is 1 and a half feet at that
  


19   cross section, which is less than half of the 3.8 that
  


20   he included in his table; and the velocity also goes
  


21   down because there's lower flow.
  


22             Interestingly, my width is substantially
  


23   greater than his, which that puzzles me.  I'm not sure
  


24   what the issue there is, actually.  I'm confident that,
  


25   based on the mapping at least, mine is correct.
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 1             And then I can do the same exercise for
  


 2   estimates of the 10th and 90th percentile flows.
  


 3   90th percentile on the low end would be 160 cfs, by his
  


 4   terminology.  The average depth would be 1.3, which is
  


 5   only slightly less than what he had.  I mean we
  


 6   basically are agreeing on the depth.  I'm slightly
  


 7   lower than he is at that point.  And, interestingly,
  


 8   also somewhat agreeing with the 90th percentile flow
  


 9   there.  And then on the high end, similar, the 2,240.
  


10   The cross section data at least would indicate about
  


11   4.7 feet of depth.  So that's using Cross Section 6 to
  


12   represent Segment 5.
  


13       Q.    Did you use the flow numbers for Segment 5 in
  


14   that analysis?
  


15       A.    And I used the flow numbers for Segment 5 to
  


16   do that.
  


17             Now, if we move down to the bottom of the
  


18   table that is representative of Segment 6, it appears
  


19   to me that Mr. Fuller took the results from all six of
  


20   his cross sections and averaged them together.  So he
  


21   said 1,230, and then because he misread his chart, he
  


22   said that the depth was 5.3 feet.
  


23             If I put 554, my version of the median flow
  


24   in that reach, into the rating curves, average them for
  


25   all six cross sections, I get an average depth through
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 1   that whole reach for those six cross sections of
  


 2   1.9 feet for the median.
  


 3       Q.    Do you know whether Mr. Fuller actually took
  


 4   the average of his six cross sections versus taking the
  


 5   one with the highest depth?
  


 6       A.    I think you remind me now that those numbers
  


 7   actually are not the average.  They're the highest.
  


 8       Q.    For your 1.9, is it the highest or the
  


 9   average?
  


10       A.    It is not.  It's the average of all of the
  


11   depths.  And they obviously vary.  Some of them are
  


12   less than that and some of them are greater than that,
  


13   by a few to several tenths of feet.
  


14       Q.    Does Mr. Fuller's analysis really have
  


15   anything to do with the average depth?  If he used the
  


16   highest point and the highest cross section, the
  


17   deepest point of the deepest cross section, is it
  


18   really average of anything?
  


19       A.    I think it exaggerates the depths that are
  


20   available there.  He had six cross sections that may or
  


21   may not be representative of conditions through the
  


22   whole reach, and then he's representing a number that
  


23   is taken from the deepest one of those cross sections.
  


24   So I would say, no, it definitely does not represent
  


25   typical conditions in the reach, and certainly not the
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 1   limiting conditions in the reach.
  


 2             And then we can do the same exercise for,
  


 3   again, the 90th percentile on the low end and
  


 4   10th percentile on the high end.  I more or else agree
  


 5   with the two discharge numbers that he had for those
  


 6   two, and my analysis shows 1.3 feet of depth for the
  


 7   90th percentile and 4.7 feet for the 10th percentile.
  


 8       Q.    These results on Slide 148, do they represent
  


 9   your work using Mr. Fuller's cross sections and your
  


10   flow numbers?
  


11       A.    This is my version of what I believe he
  


12   should have put in his table.  I'm not trying to imply
  


13   that I agree with the conclusions he draws from the
  


14   analysis.  I'm just saying these are the numbers that I
  


15   would have expected to see in the table.
  


16       Q.    And in doing this, did you use his cross
  


17   sections?
  


18       A.    These are his cross sections, yes.
  


19       Q.    Did you also use the same Manning's n that he
  


20   used?
  


21       A.    I did use the same .045 Manning's n.
  


22       Q.    If you had used .03 or 035, would that have
  


23   made a difference?
  


24       A.    It would have made a difference.  I did look
  


25   into that.  I don't have the numbers to show you here,
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 1   but I can represent to you that it reduced the depths,
  


 2   generally, by about a quarter of a foot, between
  


 3   two-tenths and three-tenths of a foot.  So the 1.9
  


 4   median depth for Segment 6 would be somewhere in the
  


 5   range of 1.6 to 1.7 if we use the Manning's n value
  


 6   that I think is more reasonable for that particular
  


 7   part of the channel.
  


 8       Q.    So would the difference in the depths on the
  


 9   Manning's n's be substantially less than the actual
  


10   contour intervals?
  


11       A.    Yes.  Yes.
  


12       Q.    Anything else on Slide 148?
  


13       A.    Well, only to emphasize the point, the next
  


14   point that I want to make with the subsequent slides.
  


15   We talked about the slopes at Mr. Fuller's cross
  


16   sections.  I also showed you the variability in the
  


17   slopes along the reach.
  


18             I would argue, if we're talking about
  


19   navigability along the system, we should be looking at
  


20   the limiting areas.  If we're going to float a boat
  


21   through there, I recognize that there will be pools and
  


22   deeper zones where you can float a boat; but there are
  


23   also areas that would occur in the steeper segments
  


24   that would limit your ability to effectively float down
  


25   through the reach.
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 1             And so if we're going to look at navigability
  


 2   of one segment of the channel as defined, then we need
  


 3   to look at the areas that would limit your ability to
  


 4   float through the reach.  It's the steep zones.
  


 5       Q.    Are you talking now about Slide 149?
  


 6       A.    So I'm still on 149, and I've overlaid sort
  


 7   of a note there about the information that I just
  


 8   discussed.
  


 9       Q.    So what would -- go back a second to 149.
  


10       A.    Sorry.
  


11       Q.    So what things would affect the depths as you
  


12   go down the river?
  


13       A.    Well, there are a variety of factors.  A key
  


14   one is the shape of the channel or the variability in
  


15   the shape of the channel as you go along from point to
  


16   point along the river.  You'll have wider sections and
  


17   narrower sections.
  


18             You have variability in the slope.  We show
  


19   variability among the 5-foot contours, but as we've
  


20   already discussed, that's a fairly coarse mapping
  


21   interval.  If you are able to map that at a 1 foot
  


22   resolution or even a 2 foot, that you often see in
  


23   contour maps, there would be a lot more variability
  


24   than you actually see in the plots that we're using
  


25   here.  So that has a big impact on it.
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 1             Other things would be the effect of
  


 2   constrictions by vegetation, by the deposition of
  


 3   coarse-grained sediment that affects the local slope
  


 4   and the shape of the channel.  So that's what basically
  


 5   creates the riffles that we see.
  


 6       Q.    Would having those big cobbles at the bottom
  


 7   of the bed affect the depth of the water?
  


 8       A.    Certainly it does.  They stick up into the
  


 9   flow, and so if there's so many of them across an area
  


10   that you're trying to pass with your boat, you would
  


11   have a really hard time getting through that area
  


12   without at least damaging your boat, banging into the
  


13   rocks, or you may actually run aground if you can't fit
  


14   between the rocks, so...
  


15       Q.    Anything else on Slide 149?
  


16       A.    No.
  


17       Q.    Slide 150?
  


18       A.    So moving to 150 then, let's talk, based on
  


19   the information we have available to us at least, what
  


20   the implications would be of using what I would
  


21   characterize as the limiting slopes along the reach.
  


22             The red dots are plots of the slopes that
  


23   were used -- that we believe were used in Mr. Fuller's
  


24   calculation, and they all cluster around, as we talked
  


25   about, between, basically, a tenth of a percent and two
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 1   and a half tenths of a percent slope.
  


 2             Let's consider what would happen if we were
  


 3   to pick these steeper areas that, in my view, would be
  


 4   the areas that would limit your ability to float
  


 5   through the reach, and go through the same exercise for
  


 6   some of those to see how that affects the amount of
  


 7   depth or draft that would be available to float a boat
  


 8   through the reach.
  


 9             So I'm showing here four cross sections that
  


10   we, I and my staff, developed for the analysis, and I'm
  


11   showing the slopes.  They're the steep segments,
  


12   basically, within that reach.  Those slopes range from
  


13   about .45 percent up to nearly .7 percent slope within
  


14   the 5-foot contours.
  


15             Again, I expect that there would be areas
  


16   within that and, also, areas within the other flatter
  


17   areas that are actually even steeper than that if we
  


18   had higher-resolution mapping.
  


19       Q.    So are the numbered cross sections
  


20   Mr. Fuller's cross sections?
  


21       A.    Yes.
  


22       Q.    And the ones with the letters, are those
  


23   yours?
  


24       A.    I gave letters to designate our cross
  


25   sections to distinguish them.
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 1       Q.    Did you use slopes to determine which cross
  


 2   sections to pick for your four?
  


 3       A.    I did.  I intentionally picked what I believe
  


 4   are the limiting areas, the steeper slopes.  These
  


 5   would be the areas that would be the shallowest, based
  


 6   on the 5-foot contour mapping at least, would probably
  


 7   be the shallowest portions of the reach.
  


 8       Q.    So would you expect each of those four
  


 9   sections, in general at least, to be more limiting to
  


10   navigation than the six that Mr. Fuller chose?
  


11       A.    As I said, that's the reason that I picked
  


12   those cross sections.
  


13       Q.    Would it be possible or even likely that
  


14   there could be other cross sections up and down the
  


15   river that were even more limiting than the four you
  


16   chose?
  


17       A.    I expect, almost undoubtedly, there would be,
  


18   yes.
  


19       Q.    And would that be for the reasons we just
  


20   talked about, about boulders and vegetation and change
  


21   in slope within the 5-foot interval?
  


22       A.    Variability in the topography within the
  


23   5-foot contoured intervals, yes, yes.
  


24       Q.    Anything else on Slide 150?
  


25       A.    No.
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 1       Q.    Let's go to 151.
  


 2       A.    So I'll show you a series of maps just to
  


 3   locate where these cross sections are or what the river
  


 4   looks like.
  


 5             Cross Section A happens to be in an area
  


 6   that's a split channel.  So not only is it a very steep
  


 7   section of the river, but it's also a place where the
  


 8   flow, according to this map at least, bifurcates, so
  


 9   you have less than the total amount of flow in each of
  


10   the two channels.
  


11       Q.    Is Cross Section A pretty close down there by
  


12   the Gila confluence?
  


13       A.    It is.  It's not far above the Gila
  


14   confluence.
  


15       Q.    You're talking about 150?  Okay.
  


16       A.    Yes.
  


17             And then Cross Section B is between Central
  


18   and 35th Avenue.  And so here's the map.  Sorry, the
  


19   yellow line kind of fades out here, but it's right at
  


20   this location where I'm pointing now on the right side
  


21   of the image.
  


22       Q.    You're on Slide 152 there?
  


23       A.    I'm on 152.
  


24       Q.    You're now on 153?
  


25       A.    Moving to 153, this is the location of Cross
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 1   Section C, if I can remember exactly where that is.
  


 2             Cross Section C is right above 24th Avenue,
  


 3   and this is the sort of faint yellow line here in
  


 4   Section 23.  Both this cross section and Cross
  


 5   Section B are in single-thread portions of the
  


 6   reach.
  


 7             And then this is Cross Section D, which is up
  


 8   in the Tempe area.  Again, depicted here, there is
  


 9   somewhat of a split, but I think that's just a
  


10   backwater channel.  So this would show all the water in
  


11   the river at this time in that single-thread section at
  


12   this location.
  


13       Q.    Okay.  And you're on Slide -- you just
  


14   finished Slide 154?
  


15       A.    That's 154 is Cross Section D.
  


16       Q.    Okay.
  


17       A.    So the next slide shows the depth rating
  


18   curves, similar to the ones we looked at before from
  


19   Mr. Fuller's work.  And I've shown in the -- the blue
  


20   lines represent the rating curves, depth rating curves,
  


21   for Mr. Fuller's cross sections, our reproduction of
  


22   that, which are virtually identical.
  


23             And then the reddish-brownish-colored lines
  


24   are the results that you get for the four cross
  


25   sections that we just discussed that we added.
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 1             Cross Section A1, that calculation is based
  


 2   on an assumption of a 50/50 split.  So whenever -- if
  


 3   I'm showing on this plot 500 cubic feet per second,
  


 4   that bottom curve is based on the assumption that
  


 5   250 cfs is in that portion of the channel.
  


 6       Q.    If it wasn't a 50/50 split, would one of the
  


 7   channels be deeper than that?
  


 8       A.    Yes, one of the channels would be somewhat
  


 9   deeper than that.
  


10             And the thing you can see, a few of his cross
  


11   sections are in the same depth range for equivalent
  


12   discharges as some of mine; but the others certainly
  


13   are on the lower end of the range.
  


14             And so my conclusion is, for the range of
  


15   flows that we considered, you would have, in those
  


16   steeper segments between the 5-foot contours,
  


17   substantially less flow depth than is represented by
  


18   his cross sections.
  


19             And, again, these calculations are based on
  


20   the n-value of .045, and as we discussed, if I were
  


21   doing this independently, I would probably use .035 or
  


22   something in that range; and so those red curves would
  


23   shift down even further.
  


24       Q.    The vertical dash line, I think, is that your
  


25   median value?
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 1       A.    This is the median flow from my analysis in
  


 2   Segment 6, and so I'm just simply showing where those
  


 3   cross the rating curve lines, and you can carry over to
  


 4   the left axis and see the depths that correspond to
  


 5   that.
  


 6             So at those four cross sections at the median
  


 7   flow, it ranges from about 1.2 feet in the Cross
  


 8   Section A1 up to perhaps 1.7 feet in the deepest one,
  


 9   which is Cross Section B.
  


10       Q.    And does it make sense to you, as somebody
  


11   who knows about rivers, that if you're going down
  


12   Segment 6 at a given flow rate, that the depth over the
  


13   course of the river could vary between 2 and a half,
  


14   2.7, all the way down to about a foot?  Is that
  


15   normally what happens in rivers?
  


16       A.    Makes total sense to me.  It probably varies
  


17   even more than that, actually, if you were able to
  


18   detail map the whole thing, yes.
  


19       Q.    And the portion that would stop you from
  


20   navigating, would that be the 2 and a half feet or the
  


21   foot?
  


22       A.    It's obviously the shallow areas that would
  


23   limit your ability to float the boat through the reach.
  


24       Q.    And in that shallowest reach -- excuse me --
  


25   yeah, shallowest cross section, half the time the depth
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 1   would be less than that, correct?
  


 2       A.    That's correct.
  


 3       Q.    Anything else on Slide 155?
  


 4       A.    No.
  


 5       Q.    Slide 156?
  


 6       A.    Well, so that completes the discussion of a
  


 7   lot of information on all six segments.  I think I've
  


 8   presented a wide variety of evidence that the
  


 9   Commission can use to consider whether or not this
  


10   reach was, in fact, navigable under ordinary and
  


11   natural conditions as a highway of commerce.
  


12             In my opinion, it does not meet that, that
  


13   standard.  The depths are too shallow.  It's too
  


14   variable.  There's too much instability in the channels
  


15   under natural conditions.  I do not believe this reach
  


16   would have met the standard that we're talking about
  


17   for navigability of a river at the date of statehood.
  


18       Q.    As a hydrologist and geomorphologist, did
  


19   your analysis focus primarily on the susceptibility
  


20   prong of the navigability test?
  


21       A.    Yes.
  


22       Q.    Have you also heard evidence about attempts
  


23   at actual navigation?
  


24       A.    I've heard the discussion about the
  


25   historical accounts of attempts to navigate.  I've
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 1   heard and read some of the historical information.  I'm
  


 2   aware of that, but that's not the primary focus of what
  


 3   I was addressing.
  


 4       Q.    Would you say, as a general matter, that the
  


 5   accounts of the attempts at navigation are consistent
  


 6   with the results of your work about whether the river
  


 7   was susceptible to navigation?
  


 8       A.    In my view, the accounts that I hear about
  


 9   sound like sort of one-off attempts that, by and large,
  


10   were not very successful, that had issues.  And I'm not
  


11   at all surprised to hear that, based on the technical
  


12   data that I reviewed, analyzed to develop my testimony.
  


13       Q.    I want to ask you about one other topic.
  


14             When Mr. August, Dr. August, was testifying,
  


15   it was yesterday or the day before, Commissioner Allen
  


16   asked him a question about his testimony regarding
  


17   Father Kino and the travels of Father Kino and whether
  


18   there was any evidence in tree ring records or anyplace
  


19   else about whether the climatic conditions during that
  


20   period of time when Father Kino was here were
  


21   representative of any sort of long-term trend.  And I
  


22   apologize if I'm butchering Commissioner Allen's
  


23   question, but that's what I got out of it.
  


24             Do you have any information to answer that
  


25   question?
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 1       A.    I was sort of curious when I heard the
  


 2   question, and I did have some data that allowed me to
  


 3   at least give a partial answer to Mr. Allen's question;
  


 4   two lines of data.
  


 5             One is an extension.  You saw the plot
  


 6   earlier based on the tree ring data, the reconstruction
  


 7   of the mean annual flows.  That data set actually goes
  


 8   back past the 1700s, so we have data around the turn of
  


 9   the 17th or the 18th century, I guess it would be, in
  


10   the early part of that century.
  


11             And then there's also another data set that's
  


12   available from the National Oceanic and Atmospheric
  


13   Administration -- I'm sorry, I'm getting tired. -- that
  


14   projects the Palmer Drought Severity Index values back
  


15   many -- several centuries, and it includes that.
  


16             When I looked at both of those data sets, the
  


17   period around 1700 to 1705 was a little bit on the wet
  


18   side of normal, but very close to normal.  And then it
  


19   slowly dried for half a dozen years or so after that.
  


20   So by 1710 it was slightly drier than normal, but all
  


21   well within the range that the climatologists would
  


22   consider to be normal conditions.
  


23             So it was not -- based on those data at
  


24   least, it was not an unusual climatic period for the
  


25   record.
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 1                  MR. MCGINNIS:  I don't have any further
  


 2   questions for Dr. Mussetter at this time.
  


 3                  CHAIRMAN NOBLE:  Thank you.  Let's
  


 4   break, 3:10.
  


 5                  (A recess was taken from 2:55 p.m. to
  


 6   3:10 p.m.)
  


 7                  CHAIRMAN NOBLE:  Bring it on.
  


 8
  


 9                     CROSS-EXAMINATION
  


10   BY MR. SLADE:
  


11       Q.    Dr. Mussetter, good afternoon.  Eddie Slade
  


12   again with the Arizona State Land Department.
  


13       A.    Good afternoon, Mr. Slade.
  


14       Q.    Good to see you again.
  


15       A.    And you as well.
  


16       Q.    I have a bunch of questions.  You covered a
  


17   lot of material.  We'll just try to have a good
  


18   conversation here and get to the bottom of the facts.
  


19   That's what we're all attempting to do, I think.
  


20             I want to start out with your understanding
  


21   of navigability in fact.  Have you heard the term
  


22   navigability in fact before?
  


23       A.    I have heard that term, yes, sir.
  


24       Q.    So you're aware it's been used by the Courts
  


25   from Utah to PPL Montana, the recent 2012 case?
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 1       A.    Yes.
  


 2       Q.    And what does navigability in fact mean to
  


 3   you?
  


 4       A.    Well, as a layperson, not an attorney --
  


 5       Q.    Yeah.
  


 6       A.    That's legal language.  It means it is
  


 7   actually used for navigation.
  


 8       Q.    Could it also mean you can actually get a
  


 9   boat down or not?
  


10       A.    At least in my mind, it wouldn't mean that.
  


11       Q.    But in terms of navigability, we're really
  


12   looking at whether boats can travel the river.  That's
  


13   the important part.  And how frequently they do it and
  


14   how often is also part of the test; but, ultimately, we
  


15   want to look at boats and whether they can be floating
  


16   and going up or down the river, as it were?
  


17       A.    And doing so for commercial purposes.
  


18       Q.    Sure.  Let me put it a different way.  Have
  


19   you ever seen, as part of the test, navigability in
  


20   theory mentioned anywhere?
  


21       A.    I don't actually recall hearing it used in
  


22   that context.
  


23       Q.    Have you ever heard the Court say there's a
  


24   depth requirement?
  


25       A.    I'm aware that some Courts have considered
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 1   depth as a valid criteria, I guess, to help them
  


 2   determine whether a river is navigable.
  


 3       Q.    But can you point me to a specific case --
  


 4   and I think you might have one if there were one. --
  


 5   that says this depth is required for navigability?
  


 6       A.    I think there's clearly a lot of uncertainty
  


 7   about what specific depth would be required.  Depends
  


 8   on what types of boats you're talking about, a wide
  


 9   variety of things.  So I don't -- I'm not aware of any
  


10   specific depth that a Court has said if it's deeper
  


11   than this, it's navigable; if it's shallower than this,
  


12   it's not navigable.
  


13       Q.    Have you ever seen a Court talk about a
  


14   specific Manning's n that's required or not required?
  


15       A.    I don't think Courts typically talk about
  


16   Manning's n values.
  


17       Q.    Okay.  Have you ever seen a Court talk about
  


18   a specific flow that's required or not required?
  


19       A.    I'll give you the same answer.  I don't --
  


20   no.
  


21       Q.    Okay.  And we could go down the list in terms
  


22   of theoretical things that the Court hasn't
  


23   specifically said one way or another you need X or you
  


24   need Y, in terms of the theory of navigability?
  


25       A.    I'll accept that.
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 1       Q.    Okay.  But they have said navigability in
  


 2   fact?
  


 3       A.    Yes.
  


 4       Q.    And so you first went to the river to observe
  


 5   it on the ground with a boat of November, this past
  


 6   November of 2015?
  


 7       A.    That's the first time I went to the Salt
  


 8   River with a boat with the express purpose of boating
  


 9   the river, yes.
  


10       Q.    Okay.  And it was 8 cfs at that time?
  


11       A.    Roughly.
  


12       Q.    Okay.  And how long have you been retained on
  


13   this case?
  


14       A.    It was probably in 2013 when I first was
  


15   formally retained on the case.
  


16       Q.    Okay.  So, more or less, two and a half years
  


17   you've been on this case?
  


18       A.    Yes.
  


19       Q.    Is that adequate opportunity, in your
  


20   opinion, to go visit the river when there was more flow
  


21   rather than the 8 cfs?
  


22       A.    It would have been possible for me to visit
  


23   the river when there's more flow than that, yes.
  


24       Q.    Is there a reason you didn't do that?
  


25       A.    Yes.
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 1       Q.    Why is that?
  


 2       A.    I simply didn't have an opportunity.
  


 3       Q.    And I'm asking what do you mean, you didn't
  


 4   have an opportunity?
  


 5       A.    Well, this isn't the only project/case that I
  


 6   work on.
  


 7       Q.    Is it an important aspect to go to the river
  


 8   when it actually has the natural flow in it or as
  


 9   natural as we can get in terms of the amount?  Would
  


10   that be an important aspect to observe in a
  


11   navigability case?
  


12       A.    Can we be specific about what reach of the
  


13   river you have in mind when you ask that question?
  


14       Q.    Sure.  Let's talk about Segment 5 and 6,
  


15   because -- for now, Segment 5 and 6.
  


16       A.    So in Segment 5 and 6, it would be impossible
  


17   for me to observe it with natural flows at this time.
  


18       Q.    Okay.  Would you say that when the river has
  


19   8 cfs or when the river has 500 cfs, which one is
  


20   closer to the natural condition of the river?
  


21       A.    Depends on what time period you're comparing
  


22   it.
  


23       Q.    What's the natural median of the river
  


24   reconstructed, from your opinion, of Segment 5?
  


25       A.    Segment 5, it's roughly 340 cubic feet per


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







SALT RIVER     VOLUME 11      01/28/2016 2496


  


 1   second.  350.  I'm sorry.
  


 2       Q.    Okay.  And that's above where the Verde comes
  


 3   in?
  


 4       A.    Yes.
  


 5       Q.    And you've never seen the river with that
  


 6   amount of water in it?
  


 7       A.    I probably have in the past seen the river
  


 8   with that amount of water in it.  Not in the time frame
  


 9   that I've been retained on this case, but previously
  


10   I've driven up along that section of the river.
  


11       Q.    Okay.  But in terms of taking a packraft or a
  


12   canoe or a dory or whatever, you haven't been on the
  


13   ground with anywhere close to the natural median of the
  


14   amount of water in the river?
  


15       A.    I have not.
  


16       Q.    Okay.  Did your client advise you to go see
  


17   the river at 8 cfs as opposed to an amount in the river
  


18   that was closer to the natural median?
  


19       A.    My client didn't advise me on when or whether
  


20   I should see the river.
  


21       Q.    So it was entirely your choice to choose to
  


22   see the river at 8 cfs?
  


23       A.    Well, that was the opportunity that I had to
  


24   see the river, and I took advantage of it.
  


25       Q.    You could have taken advantage of two and a
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 1   half years otherwise, when you could have seen the
  


 2   river with a closer to natural median amount of water?
  


 3       A.    Well, I didn't have the opportunity earlier
  


 4   on to take advantage to see the river, so I didn't do
  


 5   it.  If I had had the opportunity, I would have.
  


 6       Q.    Well, you've been down here for the Verde
  


 7   hearings, for the Gila hearings, for the Salt hearings.
  


 8   I don't know if you made it to any of the closing
  


 9   arguments.  But there's been plenty of time when you've
  


10   been down in the Salt River Valley when there's been
  


11   more than 8 cfs in the river; is that right?
  


12       A.    I would expect I've been here when there is
  


13   more flow in the river, yes.
  


14       Q.    Okay.  So you chose not to take the
  


15   opportunity to see the river when it has more water in
  


16   it?
  


17       A.    Well, I didn't consciously choose not to see
  


18   the river.  I consciously chose to do what I was here
  


19   to do, which was to participate in the hearings.
  


20       Q.    Okay.  Could have gone on a weekend, checked
  


21   out the river when you were down here --
  


22       A.    Sure.
  


23       Q.    -- when SRP was putting through 700, 1,000
  


24   cfs?
  


25       A.    Sure.


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







SALT RIVER     VOLUME 11      01/28/2016 2498


  


 1       Q.    The amount of water in the river makes a
  


 2   difference to whether it's navigable or not; is that
  


 3   right?
  


 4       A.    Sure.
  


 5       Q.    And when you talk about whether it's
  


 6   navigable, we went through a lot of theory, and you
  


 7   also presented a lot of theory in a case recently up in
  


 8   Alaska; is that correct?
  


 9       A.    That's correct.
  


10       Q.    And that was the Mosquito Fork River?
  


11       A.    That's correct.
  


12       Q.    And in that case your client was the Federal
  


13   Government?
  


14       A.    That's correct.
  


15       Q.    And you were being -- your client was
  


16   opposing navigability?
  


17       A.    That's correct.
  


18       Q.    And the State of Alaska was a proponent for
  


19   navigability?
  


20       A.    That's correct.
  


21       Q.    And can you talk a little bit about the work
  


22   you did for your client in that case opposing
  


23   navigability?  What type --
  


24       A.    Yes.
  


25       Q.    Go ahead.  Excuse me.
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 1             What type of work did you do?
  


 2       A.    Well, I did a variety of things.
  


 3   Specifically, what would you like to know about it?
  


 4       Q.    What kind of models did you create?
  


 5       A.    Okay.  We created one-dimensional hydraulic
  


 6   models of several segments of the river.
  


 7       Q.    And what did your model show you after you
  


 8   put your inputs in and you came out with your outputs,
  


 9   regarding navigability of the Mosquito Fork?
  


10       A.    We used those models for a purpose very
  


11   similar to the hydraulic rating curves that we just
  


12   spent a lot of time discussing to evaluate the typical
  


13   flow depths, variability in flow depths at different
  


14   discharge levels at those locations.
  


15       Q.    Do you have any idea what kind of depths that
  


16   you came up with for Mosquito Fork?
  


17       A.    They varied from the range of a foot to --
  


18   well, let me have you define the question.  We came up
  


19   with a wide variety of depths, depending on where in
  


20   the reach and what discharge we were looking at.
  


21       Q.    In the reach that the Federal Government
  


22   ultimately dropped their quitclaim contest, inevitably
  


23   saying that reach is navigable and dropping their
  


24   nonnavigability claim, what type of depths did you come
  


25   up with?
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 1       A.    First of all, I don't think you characterized
  


 2   the position of my client correctly.  But, nonetheless,
  


 3   I say again, depending on the discharge level and the
  


 4   location, a wide variety of depths, from very shallow
  


 5   to substantial.
  


 6       Q.    Can you give me a pinpoint range of some
  


 7   numbers on the Mosquito Fork?
  


 8       A.    Not off the top of my head.  I remember areas
  


 9   that were in the range of a foot or so, and there were
  


10   places where it was substantially more than a foot.
  


11       Q.    Okay.  So a foot being --
  


12       A.    Depending on the flow level.
  


13       Q.    Sure.  A foot being the low level?
  


14       A.    For a cross-sectionally averaged depth,
  


15   that's probably about right.
  


16       Q.    Okay.  And I do want to make sure I
  


17   characterize what happened in that case correctly.  My
  


18   understanding is that the Federal Government was
  


19   contesting navigability, but they dropped their
  


20   quitclaim contest and are no longer claiming that they
  


21   own the riverbed to the section where they were
  


22   previously disputing it.  Is that your understanding?
  


23       A.    That is my understanding, yes.
  


24       Q.    Okay.  And that was an order by one of the
  


25   Federal District Judges up in Alaska in District Court;
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 1   is that your understanding?
  


 2       A.    I believe that's the case, yes.
  


 3       Q.    And what that effectively means is that the
  


 4   feds dropped their nonnavigability opposition or the
  


 5   feds are no longer claiming that that stretch of the
  


 6   river is nonnavigable?
  


 7       A.    I think what it means is they're not
  


 8   contesting whether or not it was navigable.  I have had
  


 9   no discussions with them subsequent to that, so I don't
  


10   know what their reasoning is; but I certainly don't
  


11   understand that they're agreeing that it is navigable.
  


12   They're just simply dropping their efforts to contest
  


13   that.
  


14       Q.    Sure.  So maybe they're saving face and not
  


15   saying one way or another.  Either way, they're dropped
  


16   out of it.
  


17       A.    That's fair.
  


18       Q.    And you were the chief expert for the feds in
  


19   that case; is that right?
  


20       A.    I was one of the experts, yes.
  


21       Q.    Okay.  And you presented the theory that the
  


22   feds were relying on for that case; is that right?
  


23       A.    Yes.
  


24       Q.    Okay.  So, ultimately, either you didn't
  


25   convince the feds that it was nonnavigable or another
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 1   colleague of yours for nonnavigability didn't convince
  


 2   your own client that it was nonnavigable; is that fair?
  


 3       A.    I was not a party to the discussions relating
  


 4   to whether to proceed with those claims.  I have no
  


 5   idea what their reasoning was.  The last I knew, we
  


 6   were preparing for trial; and then I was told that they
  


 7   decided to drop the claims.  That's all I know.
  


 8       Q.    What kind of boat were you using in Alaska as
  


 9   the criterion boat in your models?
  


10       A.    Mostly focused on what's called a poling
  


11   boat.
  


12       Q.    Can you describe the dimensions of that boat?
  


13       A.    I'm doing this from memory.  If I had known
  


14   you were going to cross-examine me about the Mosquito
  


15   Fork, I would have restudied my report.  So I don't
  


16   remember the precise numbers.  I believe one of the
  


17   boats that I looked at was in the range of 20 feet in
  


18   length.  It was a wooden boat, flat bottom.  The beam,
  


19   the width of the boat was, as I remember it, roughly in
  


20   the range of 4 to 5 feet, I think.
  


21       Q.    Do you know what the draw of that boat was?
  


22       A.    Depends on how much load it's carrying.
  


23       Q.    What kind of draw did you put for the boat
  


24   for your model?
  


25       A.    Mr. Slade, if we're going to cross-examine me
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 1   about the Mosquito Fork case, I would appreciate it if
  


 2   you would at least give me the opportunity to re-review
  


 3   my numbers.  I don't remember the numbers specifically.
  


 4       Q.    Okay.  How about I ask some questions about
  


 5   the Mosquito Fork tomorrow and give you an opportunity
  


 6   to take a look at some of your numbers on specifically
  


 7   the boats that you used, the draw of the boat that you
  


 8   used up there, and the depths that your modeling showed
  


 9   the Mosquito Fork had in the reach that ultimately the
  


10   feds dropped?
  


11       A.    Well, I can't promise you that I have the
  


12   time this evening and the energy to sit and restudy my
  


13   Mosquito Fork case.  I thought I was here to testify
  


14   about the Salt River.
  


15       Q.    We are.  We just to want to make sure we're
  


16   being consistent, because you've testified in multiple
  


17   places, and we're trying to get consistent information
  


18   from one case that you use to the next, and we want to
  


19   see if you're changing your story or if you're sticking
  


20   to your story.  So that's why I'm asking the questions.
  


21       A.    If you would show me the information that
  


22   you're questioning me about in the Mosquito Fork
  


23   report, I'll be happy to answer whatever questions you
  


24   have about that.
  


25       Q.    Okay.  My main question is, what was the draw
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 1   of the boats that you used for your model on the
  


 2   Mosquito Fork?
  


 3                  CHAIRMAN NOBLE:  If you can recall.
  


 4                  THE WITNESS:  Well, I don't, frankly,
  


 5   recall the specifics; but I can tell you that it varied
  


 6   significantly depending on the load that the boat was
  


 7   carrying.
  


 8   BY MR. SLADE:
  


 9       Q.    Can you give me the range?
  


10       A.    I don't remember specifically, but I think if
  


11   the boat was completely empty, just sitting in the
  


12   water, if I remember right, it was in the range of
  


13   4 inches, 4 to 6 inches.
  


14       Q.    Without a load?
  


15       A.    With no load, no operator.
  


16       Q.    And with a load?
  


17       A.    I recall drafts as much as 2 feet, 2 and a
  


18   half -- probably 2 feet, as best I recall, somewhere in
  


19   that range.
  


20       Q.    So that's your maximum draft; is that what
  


21   you're telling me, a maximum draft of 2 feet?
  


22       A.    Well, as I remember, the height of the -- the
  


23   size of the boat was 2 and a half feet, if I remember
  


24   correctly.  So anything greater than that and you would
  


25   have swamped the boat.
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 1       Q.    Okay.  Do you remember how many pounds was in
  


 2   a boat that was drafting 2 feet in your model?
  


 3       A.    The criteria load that I was told to use was
  


 4   a ton of cargo.
  


 5       Q.    So 2,000 pounds?
  


 6       A.    (Witness nodded.)
  


 7       Q.    Okay.  So put 2,000 pounds in the boat, and
  


 8   you're saying it would draft 2 feet, or is there
  


 9   something lower than that?
  


10       A.    Now you're getting into details I simply
  


11   don't remember.  I would have to look at the curves
  


12   again.
  


13       Q.    What kind of boat are you considering for the
  


14   Salt when you're thinking of whether it's navigable or
  


15   not?
  


16       A.    Well, I'm thinking of the boats that could
  


17   have been used or would have been used as customary
  


18   modes of travel in this part of the world at the time
  


19   of statehood, in the early part of the 20th century.
  


20       Q.    Can you give me a list of what those are?
  


21       A.    I don't know if I can give you a specific
  


22   list.  It could be anything from a rowboat up to, you
  


23   know, a steamer, I suppose would be a valid.
  


24       Q.    How about a canoe?
  


25       A.    Under some circumstances a canoe could be
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 1   used as a commercial craft, yes.
  


 2       Q.    What are the circumstances when a canoe can
  


 3   be used as a commercial craft?
  


 4       A.    If somebody's using it to carry on commerce.
  


 5       Q.    Okay.  And what does that mean to you?
  


 6       A.    Well, it's to move goods or perhaps people up
  


 7   and down the river.
  


 8       Q.    So a canoe --
  


 9       A.    Up or down the river.  Sorry.
  


10       Q.    So a canoe carrying people from the
  


11   confluence of the Verde -- well, a canoe carrying
  


12   people from Fort McDowell down the Verde and now you're
  


13   on the Salt, beginning of Segment 6, down into Phoenix,
  


14   two people, gear for the weekend.  Well, gear for a
  


15   couple weeks to stay in Phoenix.
  


16             Is that commerce?
  


17       A.    I wouldn't necessarily think a one-off trip
  


18   like that would necessarily be commerce.
  


19       Q.    So if that trip happened multiple times,
  


20   coming from Fort McDowell down into Phoenix, is that
  


21   commerce?
  


22       A.    If it's for personal use, I wouldn't, again,
  


23   think that that would be commerce.
  


24       Q.    If it's two military people coming from Fort
  


25   McDowell multiple times, is that commerce?
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 1       A.    Two military people?
  


 2       Q.    People involved at Fort McDowell, sergeants,
  


 3   majors, and they're coming down to Phoenix.  Is that
  


 4   commerce?
  


 5       A.    I don't know why they're going to Phoenix.
  


 6   I'll give you the same answer.  Just the fact that
  


 7   they're military people doesn't answer the question.
  


 8       Q.    Okay.  The reason I'm using that example is
  


 9   we have examples in the historical record of that
  


10   actually happening, Major Spaulding and another rank in
  


11   the military traveling down.  We have a couple of other
  


12   examples of people traveling from Fort McDowell down to
  


13   Phoenix.  So I'm just trying to ground that
  


14   hypothetical in some reality.  And I'm wondering, is
  


15   that commerce, in your opinion?
  


16       A.    I think I addressed my -- first of all, that
  


17   historical aspect is not something that I directly used
  


18   in my evaluation.  I'm not the historian.  Those
  


19   questions are better left to the historians.
  


20             Secondly, as I said at the end of my direct
  


21   testimony, the accounts that I hear sitting through
  


22   this hearing about those trips that you relate sound to
  


23   me like more or less one-off things of people
  


24   attempting to do something for a wide variety of
  


25   reasons that don't necessarily involve commerce.  And
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 1   they may or may not have been successful.  Many of them
  


 2   don't sound like they were successful in terms of a
  


 3   consideration of whether it meets the legal standard
  


 4   for a navigable river under the Equal Footing Doctrine.
  


 5       Q.    Okay.  So I won't ask you about the
  


 6   historical record too much.  And, in fact, it doesn't
  


 7   really matter.  You're saying canoes can prove commerce
  


 8   if they are involved in the right type of situation; is
  


 9   that what I heard you say?
  


10       A.    I could understand that a canoe could be a
  


11   viable craft.
  


12       Q.    Okay.  And what's the draft of a historical
  


13   canoe?
  


14       A.    Well, I'll give you the same answer.  It
  


15   depends on how much load it's carrying.
  


16       Q.    Let's talk about the various loads that you
  


17   considered in a historical canoe, and what would the
  


18   draft be?
  


19       A.    Well, an empty canoe draws very little water.
  


20       Q.    How much?
  


21       A.    I've never actually measured it.  I suppose
  


22   it's a few inches maximum.
  


23       Q.    And what other loads did you consider in a
  


24   canoe?
  


25       A.    Well, I don't know that I considered loads in
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 1   a canoe.
  


 2       Q.    Well, you told us the river was nonnavigable.
  


 3   You also told us that canoes can be used to prove
  


 4   commerce if used in the right situation.  So my
  


 5   question is, what type of draft does a canoe take?
  


 6   Because we need to know that to compare it to the
  


 7   depths of the river to see if canoes can be used on the
  


 8   Salt.
  


 9       A.    Well, I didn't say that I believed that
  


10   canoes were used on the Salt for commercial purposes.
  


11   That's not a relevant -- that wasn't part of my thought
  


12   process.
  


13       Q.    Well, now we're talking about historical
  


14   stuff, and I thought you said, really, you only dealt
  


15   with susceptibility.
  


16             So forget historical, whether they were used
  


17   or were not used.  We're trying to figure out if canoes
  


18   can be used based on the susceptibility analysis that
  


19   you put together.
  


20             So are you saying that you can't tell me one
  


21   way or another whether canoes can be used on the Salt
  


22   because you don't know the drafts of a loaded canoe?
  


23       A.    I didn't tell you that.
  


24       Q.    Okay.  So what is the draft of a loaded
  


25   canoe?
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 1       A.    What's the load?
  


 2       Q.    Before I give you a hypo, did you not
  


 3   consider what the draft of a loaded canoe is in any
  


 4   type of situation?
  


 5       A.    I don't believe I specifically considered the
  


 6   draft of a loaded canoe, other than to listen to the
  


 7   discussions that others have presented before this
  


 8   hearing.  I didn't set about calculating, if I put a
  


 9   thousand pounds in a canoe, how deep would it sink.
  


10       Q.    So for your navigability determination, you
  


11   did not make a determination about whether a loaded
  


12   canoe would have enough depth to be floated on the
  


13   Salt?
  


14       A.    Could you repeat the question, please?
  


15       Q.    Sure.
  


16             For your navigability determination, you did
  


17   not make a consideration of the draw of a loaded canoe
  


18   and whether that can be used on the Salt?
  


19       A.    I did not specifically evaluate that as part
  


20   of my determination, no.
  


21       Q.    Okay.  So now let me give you a hypothetical.
  


22   You've got a canoe with two people and a load of
  


23   200 pounds.  What's the draw of a canoe?
  


24       A.    I don't know that off the top of my head.
  


25       Q.    Do you have any estimate that you could
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 1   provide?
  


 2       A.    It would be more than the few inches that I
  


 3   told you for an empty canoe.  How much more, it depends
  


 4   on the size of the canoe.
  


 5       Q.    Do you --
  


 6       A.    Depends on the size of the people.  I'm sorry
  


 7   to interrupt you.
  


 8       Q.    Sure.
  


 9             Do you have a maximum draw that that would
  


10   be?  If you have two people, load of 200 pounds, you've
  


11   got a historical wooden canoe, what's the maximum draw,
  


12   in your mind?
  


13       A.    I don't know, without knowing the specific
  


14   canoe, the dimensions of it.  I have no way of guessing
  


15   at that.
  


16       Q.    So if navigability can be proved by use of
  


17   canoes, you can't sit here today and say the Salt is
  


18   nonnavigable, because you don't know what the draw of a
  


19   canoe is?
  


20       A.    I can say that, in my opinion, I don't
  


21   believe the Salt River was navigable, for a wide
  


22   variety of reasons that we've spent the last day
  


23   discussing.  And I don't believe I need to bring
  


24   specifically a canoe into the equation to make that
  


25   argument.
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 1       Q.    Okay.  But my question is, you can't say that
  


 2   the Salt is nonnavigable for canoes, because you don't
  


 3   know the draw of canoes; is that right?
  


 4       A.    Well, I think you're linking two things
  


 5   together that are two separate concepts.  The fact that
  


 6   a canoe sinks 6 inches or a foot or 2 feet into the
  


 7   water, you know, that's not the only thing that you
  


 8   would consider when you think about whether a reach is
  


 9   navigable or not.
  


10       Q.    Okay.  Let me be more specific then.  You
  


11   can't say that the depths on the Salt do not support
  


12   canoes, because you don't know the draw of loaded
  


13   canoes?  Is that more specific?
  


14       A.    Could you ask the question again?
  


15       Q.    Sure.
  


16             You don't know whether the depths on the Salt
  


17   are sufficient enough to support loaded canoes, because
  


18   you don't know the draw of a loaded canoe of historical
  


19   times; is that right?
  


20       A.    I don't agree with that statement.
  


21       Q.    What part don't you agree with?  And I'm just
  


22   specifically talking about depths.  Forget braiding,
  


23   forget channel migration.  Depths, specifically.
  


24             And I'm asking you, as you sit here today and
  


25   you think about what you know about the depths of
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 1   historic canoes or don't know, you can't tell us
  


 2   whether the Salt has depths that are sufficient or
  


 3   insufficient for a loaded canoe?
  


 4       A.    Depending on the flow level, depending on
  


 5   specifically where you are, I am sure there are many
  


 6   places on the Salt River that there would be adequate
  


 7   depth to support a loaded canoe; and I expect there are
  


 8   many places where you would have trouble navigating,
  


 9   boating, conveying a loaded canoe through the reach
  


10   because of the shallow depths.
  


11       Q.    Okay.  I'm specifically talking about
  


12   Segment 6.  Segment 6.  So forget all the other
  


13   segments.
  


14             When you sit here today thinking about
  


15   Segment 6 and the depths that you've come up with for
  


16   your susceptibility analysis that we just saw, can you
  


17   point to anything in the record or anything you
  


18   presented that says that loaded canoes have a draw that
  


19   is too deep for the depths that you've presented?
  


20       A.    No, I don't -- I can't think of anything that
  


21   I could point to that would say that a loaded canoe
  


22   would be deeper.  Certainly common sense would tell you
  


23   that many of the depths that I computed would be
  


24   shallower than the draft of a loaded canoe.  Depends on
  


25   the discharge.  We've looked at cross sections in
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 1   specific portions of the reach.  There's a lot of
  


 2   variability along the reach that we're not able to
  


 3   account for.
  


 4       Q.    But based on the depths that you reported --
  


 5   and we'll get into the depths -- for Segment 6, your
  


 6   answer was, no, there's no depth that you have reported
  


 7   that is too shallow for a loaded canoe, or else you
  


 8   don't know the answer?
  


 9       A.    I didn't say that.
  


10       Q.    What's the draw of a rowboat?
  


11       A.    I'll give you the same answer.  It depends on
  


12   the boat.
  


13       Q.    Okay.  This case is about navigability.  It's
  


14   about boats on rivers with loads in them.
  


15       A.    Right.
  


16       Q.    And are you telling me you didn't consider
  


17   the draws of boats at all?
  


18       A.    I didn't tell you that.
  


19       Q.    Okay.  So I'm going to have to pull from you
  


20   and give you all the information you need to create
  


21   draws for boats, or can you tell me any evidence that
  


22   you have submitted or any theoretical numbers that
  


23   you've come up with about the draws of historical
  


24   boats?
  


25       A.    I did not specifically set about evaluating
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 1   the draw of any particular boat for the work that I did
  


 2   in this case as part of my evaluation of navigability.
  


 3   It relates more to the variability in the flows, the
  


 4   variability in the river, and the many other factors
  


 5   that we talked about over the last day or so.
  


 6       Q.    Okay.  So when you talk about depths are
  


 7   insufficient, they're insufficient for what?
  


 8       A.    Floating boats.
  


 9       Q.    What boat?
  


10       A.    The boats that could have been used around
  


11   the date of statehood, that would have been used,
  


12   customary boats of travel for commerce.
  


13       Q.    Which boats, specifically, is it insufficient
  


14   for?
  


15       A.    Well, we've talked about a canoe.
  


16       Q.    Well, we've talked about how it was
  


17   sufficient for a canoe.
  


18       A.    I don't know that we did.  We said there are
  


19   places where it would be sufficient, and I'm pretty
  


20   sure there would be places where it wouldn't be
  


21   sufficient as well.
  


22       Q.    So this is theoretical?  In theory, you think
  


23   that there would be places that would be insufficient
  


24   for a canoe, is that what you're saying, on Segment 6?
  


25       A.    I wouldn't say in theory.  Based on the
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 1   character of the river, it's my belief that that's the
  


 2   character of the river, yes.
  


 3       Q.    For depth purposes?
  


 4       A.    There would be shallow places along the
  


 5   river, yes.
  


 6       Q.    Okay.  But you can't point to anything in the
  


 7   evidence that supports that?
  


 8       A.    I can point to the variability in the flow
  


 9   levels.  We have very low flows at times.  We've
  


10   analyzed some, what I consider to be, fairly
  


11   coarse-level analysis of sort of average depths at some
  


12   individual cross sections along the reach.
  


13             But, unfortunately, particularly in
  


14   Segment 6, we really don't have direct historic
  


15   information that allows us to do that type of rigorous
  


16   analysis that you seem to be implying I should have
  


17   done.
  


18       Q.    Can you point to any depth that is in the
  


19   record, whether from Mr. Fuller, Mr. Gookin, or your
  


20   own work that you presented, that shows a canoe cannot
  


21   float loaded in that depth?
  


22       A.    Ask the question again, please.
  


23       Q.    Is there any depth that's in the record for
  


24   the Salt River, whether it's your depths or
  


25   Mr. Fuller's depths or Mr. Gookin's depths, for
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 1   Segment 6, that shows that a loaded canoe cannot float
  


 2   in that river?
  


 3       A.    Yes.
  


 4       Q.    Can you point that out to me?
  


 5       A.    If you look at the rating curves that we
  


 6   talked about before the break --
  


 7       Q.    Okay.
  


 8       A.    -- those go down to basically zero depth.  It
  


 9   depends on the amount of flow in the river.
  


10       Q.    At median flow.
  


11       A.    At the cross sections that were analyzed, the
  


12   six that Mr. Fuller did, the four additional ones that
  


13   I did, the average depths in those cross sections, the
  


14   minimums were in the range of a foot or so.  And I
  


15   suppose a moderately loaded -- I don't know if a
  


16   heavily loaded canoe could necessarily get through
  


17   there, but a typical canoe could go through it, could
  


18   move through a depth of a foot.
  


19       Q.    You were retained on this case in about 2013,
  


20   is that what you said?
  


21       A.    Yes, that's correct.
  


22       Q.    And previously Dr. Schumm was retained on
  


23   this case.  Do you remember when he was retained, that
  


24   year?
  


25       A.    I don't remember the specific year, but it
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 1   was probably in the early 2000s, 2001 perhaps, or
  


 2   somewhere in that time frame.
  


 3       Q.    Okay.  And when Dr. Schumm was first
  


 4   approached regarding this case, were you working with
  


 5   him or did you know him at that point?
  


 6       A.    I did.  He was part of my company, yes.
  


 7       Q.    Okay.  So you may or may not know the answers
  


 8   to those questions, and that's okay.
  


 9             Did your -- and your client is SRP in this
  


10   matter?
  


11       A.    That's correct.
  


12       Q.    When SRP approached you regarding the case,
  


13   did they have a position regarding whether the Salt was
  


14   navigable or nonnavigable?
  


15       A.    Could you ask the question again, please?
  


16       Q.    Do you remember if SRP had a position about
  


17   whether the Salt was navigable or nonnavigable when
  


18   they first approached Dr. Schumm and then subsequently
  


19   you in this case?
  


20       A.    I have no idea about the discussions with
  


21   Dr. Schumm.  So I don't know the answer to that part of
  


22   your question.
  


23       Q.    So you don't know if SRP had a position on
  


24   navigability when they first approached Dr. Schumm?
  


25       A.    I don't know that, no.
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 1       Q.    Do you know if Dr. Schumm was asked to do an
  


 2   objective analysis and then come to a conclusion on
  


 3   navigability, or was he asked to write a report on
  


 4   nonnavigability of the Salt River?
  


 5       A.    I can't imagine that they would have asked
  


 6   him to write a biased report headed to some conclusions
  


 7   that they drew.  Dr. Schumm didn't work that way.  So
  


 8   I'm quite sure he did an independent evaluation.
  


 9       Q.    If Dr. Schumm had concluded that canoes could
  


10   be used loaded on the river, would he have reported
  


11   that in his report, do you think?
  


12       A.    I can't really answer that question.  I
  


13   expect he probably would have.
  


14       Q.    And you provided some new evidence from C038,
  


15   maybe, that was just submitted last week or a couple
  


16   weeks ago, two weeks; and there's some maps from the
  


17   Bureau of Reclamation, previously the Reclamation
  


18   Department, or what was the previous name?
  


19       A.    The United States Reclamation Service.
  


20       Q.    Sure.
  


21             Where did those maps come from?
  


22       A.    Those come from the Salt River Project
  


23   Archives.
  


24       Q.    And were you provided those maps, or did you
  


25   find those maps in the archives?
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 1       A.    The answer to both is yes.
  


 2       Q.    Please explain.
  


 3       A.    Yes.  So there was discussion about surely
  


 4   there are more maps than we've seen about the
  


 5   prereservoir and around the time of the construction of
  


 6   the reservoir.  They must be there.
  


 7             So the SRP archivists, as I understand it,
  


 8   were requested to pull anything they had that could
  


 9   relate to that, and then I was taken to the archives to
  


10   look through what they had identified in their
  


11   archives, to see if there was anything of use.
  


12             And the things that you've seen and that have
  


13   been disclosed -- and there were more things that were
  


14   disclosed than I specifically discussed.  I identified
  


15   those as things that could be of possible interest and
  


16   help to the Commission in considering the matter.
  


17       Q.    Are there things that you looked at that are
  


18   not disclosed?
  


19       A.    Well, there were some maps among the group
  


20   that I looked at that, in my view, were not relevant to
  


21   the question, that didn't show anything of -- I was
  


22   specifically looking at maps that would help me
  


23   understand what the river looked like at that time, and
  


24   they didn't show me that, so I didn't consider them any
  


25   longer.
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 1       Q.    Never saw anything about the depths or the
  


 2   widths of the river in those maps that were not
  


 3   disclosed?
  


 4       A.    I specifically was looking for information
  


 5   about that.  If I had seen that, I would have
  


 6   identified it and it would have been disclosed.
  


 7       Q.    Okay.  And you weren't given the chance to
  


 8   review Salt River Project's archives beyond what you
  


 9   were provided by them; is that right?
  


10       A.    I was not.
  


11       Q.    Do you know if there is more documentation
  


12   that exists that you were not provided?
  


13       A.    Well, conceptually, they have a huge archive.
  


14       Q.    Sure.
  


15       A.    There was all kinds of things there.  Again,
  


16   the instructions, as I understand it, the instructions
  


17   of the archivists was to pull everything they had that
  


18   could relate to that question of what did the river
  


19   look like at that time, mapping and that sort of thing.
  


20             They compiled that together.  I was taken to
  


21   the archives.  I went through that and identified the
  


22   things that you've seen.
  


23       Q.    Did you ever talk to a boater in this matter
  


24   who has boated the Salt River?  Let me rephrase that
  


25   question.
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 1             Have you ever talked to a boater who has
  


 2   boated the Salt River?
  


 3       A.    Yes.
  


 4       Q.    Who?
  


 5       A.    I've talked to Mr. Fuller many times.
  


 6       Q.    Other than Mr. Fuller.
  


 7                  CHAIRMAN NOBLE:  What more can you get?
  


 8                  MR. FULLER:  I was just going to say
  


 9   that.
  


10                  THE WITNESS:  I know other people who --
  


11   white water rafters that have run the Upper Salt.  I,
  


12   unfortunately, regrettably, have not had the
  


13   opportunity to do that; but I know people who have done
  


14   that, and I've spoken with them about it.
  


15   BY MR. SLADE:
  


16       Q.    So they've informed your decision about
  


17   whether the Upper Salt is navigable?
  


18       A.    Oh, I'm not sure I would go that far; but I
  


19   think the discussions that I have had with them helps
  


20   form my vision, I guess, if you will, of what that
  


21   reach is like under a variety of flow conditions.
  


22       Q.    And those are people that don't have any
  


23   evidence that's been submitted on their behalf in this
  


24   case, right; just laypeople that you've talked to on
  


25   the side?
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 1       A.    Well, one individual I would not consider to
  


 2   be a layperson.  He's a very knowledgeable
  


 3   geomorphologist, but he's not specifically involved in
  


 4   the case.
  


 5       Q.    And he didn't submit any evidence?
  


 6       A.    He did not.
  


 7       Q.    We're going to jump around a little.  You've
  


 8   got a lot of information.  I'll try to do my best here.
  


 9             Can we pull up your PowerPoint from this
  


10   morning, and can we go to Slide 158, please?
  


11       A.    No, because there aren't 158 slides.
  


12       Q.    The photos, the slides from the photos.
  


13       A.    Ah, okay.
  


14       Q.    And do you have the capability of zooming in?
  


15       A.    I think so.  I'll try.
  


16       Q.    Okay.  Maybe we can give it a shot here.
  


17             And this is C038.  I don't have the subpart
  


18   number with me.  It's a bunch of photos.
  


19             What segment is this of the Verde -- or,
  


20   excuse me, of the Salt?
  


21       A.    This is, let's see, Granite Reef.  So this
  


22   would be the head of Segment 6, actually.
  


23       Q.    Head of Segment 6.
  


24             And do you know what the flow rate is in this
  


25   photo?
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 1       A.    Let's see.  At the at Roosevelt gage, it
  


 2   was -- the mean daily flow that day was 1,320.
  


 3       Q.    Do you see a boat in the right-hand side
  


 4   there?
  


 5       A.    I'm not sure that I see a boat there.
  


 6       Q.    Maybe you could zoom in on the right third of
  


 7   the photo.
  


 8       A.    I will attempt to do so.  I've never done
  


 9   this before.
  


10             It appears that's the extent to which I can
  


11   zoom.
  


12       Q.    Okay.  Does that look like a boat?
  


13       A.    It could be a boat, yeah.
  


14       Q.    Okay.  When you looked through all the
  


15   historical photographs, I know you zoomed up various
  


16   sections.  Did you look for boats when you did that?
  


17       A.    I had boats in mind as I was looking at it,
  


18   yeah.
  


19       Q.    Didn't see any of those?
  


20       A.    I did not consciously see any other boats.
  


21       Q.    Just curious, because I didn't see you
  


22   mention this, so I didn't know if you had seen
  


23   anything, because I'm pretty sure you looked at those
  


24   with a finer tooth than I did.
  


25       A.    Yeah, I -- well, frankly, I missed this one.
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 1   So thank you for pointing it out.
  


 2       Q.    Any idea of the draw of a boat like that?  It
  


 3   looks like it's a 10-foot long flat boat, maybe even a
  


 4   wooden canoe.  Tough to tell.
  


 5       A.    Yeah, it looks like a fairly small boat.  I
  


 6   doubt it would be more than a few to several inches at
  


 7   the most.
  


 8       Q.    Loaded, any idea?
  


 9       A.    More than that.  The sides don't look very
  


10   high, so I don't suppose that it could go more than a
  


11   foot or foot and a half at the absolute maximum.  I
  


12   have no idea if it has a keel on it, so that's another
  


13   factor.
  


14       Q.    Sure.
  


15             There is a person next to the boat, right?
  


16       A.    There is.
  


17       Q.    So they could be boating; could have just
  


18   gotten out; we don't know?
  


19       A.    We don't know.  And this is a fairly high
  


20   flow.
  


21       Q.    Sure.
  


22             Could you go to Slide -- the same group of
  


23   slides.  Can we go to Slide 213?
  


24             Okay.  Do we know what the flow rate is on
  


25   this day?  Do we know the day?
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 1       A.    Unfortunately, we do not know the day.
  


 2       Q.    Okay.  Slide 217, please.
  


 3             The same question.  We don't know the day?
  


 4       A.    We don't know the day.
  


 5       Q.    Okay.  Any idea how deep that river is there?
  


 6       A.    Highly variable.  There are probably places
  


 7   that are shallower than a foot and, undoubtedly, places
  


 8   that are much deeper than that.
  


 9       Q.    Any idea how wide it is?
  


10       A.    I would only be speculating.
  


11       Q.    Wide enough for a boat of small proportions,
  


12   5 feet, 8 feet wide?
  


13       A.    I expect that that's wider than 8 feet.
  


14       Q.    Okay.  And do we know if this is in flood
  


15   stage?
  


16       A.    Again, we don't know.  It's not a -- I would
  


17   say it's probably not a flood stage photo, because the
  


18   cobble bar is not underwater.
  


19       Q.    Can we look at Slide 7, please?
  


20                  CHAIRMAN NOBLE:  7?
  


21                  MR. SLADE:  7.
  


22   BY MR. SLADE:
  


23       Q.    Can you orient us to where we are in this
  


24   photo again?
  


25       A.    Let's see.  Let me back up.  So this is
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 1   looking upstream near the damsite.  That photo is in
  


 2   the red box here.  So I think the dam probably comes
  


 3   across roughly at this constriction.  You see the
  


 4   initial temporary powerhouse here on the ridge line.
  


 5       Q.    Okay.  So we're a little downstream of the
  


 6   dam that was eventually built?
  


 7       A.    Yes.
  


 8       Q.    It's 1904.  Do you know what the flow rate
  


 9   is?
  


10       A.    Roughly, 220 mean daily flow on that day.
  


11       Q.    Okay.  And you said that the median was about
  


12   340 cfs?
  


13       A.    In this part of the reach, yes.
  


14       Q.    Okay.  So there would be about a third more
  


15   water than we're seeing?
  


16       A.    Yeah, roughly.
  


17       Q.    Okay.  And can we zoom in then to that box?
  


18       A.    Yes.
  


19       Q.    And do you know what the depth -- can you
  


20   give us an estimate of what you think the depth might
  


21   be in that reach that you zoomed into?
  


22       A.    It's difficult to give you a quantitative
  


23   estimate.  It's obviously quite shallow.  That's why
  


24   you have the broken water.  Beyond that, you know, is
  


25   it more or less than a foot, I can't really tell you at
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 1   this point.
  


 2       Q.    And if we had more water, a third more water,
  


 3   would you expect the depth to increase?
  


 4       A.    Sure.
  


 5       Q.    Okay.  And what do you think the width is of
  


 6   that whitish reach, the disturbed reach?
  


 7       A.    Again, I'm only speculating; but based on the
  


 8   scale from the point of that bar over to these rocks,
  


 9   I'll hazard a guess on the range of 20 feet or so.
  


10   That's a guess.
  


11       Q.    Wide enough for a small boat?
  


12       A.    If the depth is adequate, you could probably
  


13   get a small boat through there.
  


14       Q.    Slide 10, please.
  


15             It looks like the main channel of the Salt
  


16   kind of does a loop to the north as it would be if
  


17   you're aligned directionally up towards where Tonto
  


18   Creek comes in and then loops back.  Is that your
  


19   understanding?
  


20       A.    Well, one branch certainly follows that
  


21   course, yes.
  


22       Q.    Based on what you see, would you call the
  


23   branch that loops north the main branch of the Salt?
  


24       A.    That's a really difficult thing to say.  The
  


25   gradient would be, obviously, steeper across the
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 1   inside, so there could be an equal amount of water
  


 2   going there.  It's really difficult to tell from the
  


 3   photograph.
  


 4       Q.    How wide is the outside northern channel?
  


 5       A.    Again, I would be speculating.  Probably in
  


 6   the range of -- I shouldn't speculate.  I don't know.
  


 7   I can't tell from this.
  


 8       Q.    Wider than 6 feet?
  


 9       A.    I'm sure it's wider than 6 feet.
  


10       Q.    Wider than 10 feet?
  


11       A.    The water surface I'm sure is wider than
  


12   10 feet.
  


13       Q.    Wider than 20 feet?
  


14       A.    Most likely.
  


15       Q.    And then the inner channel, how wide is the
  


16   inner channel?
  


17       A.    I'll give you the same answers.
  


18       Q.    Okay.  Wider than 10 feet?
  


19       A.    I'm sure that's wider than 10 feet.
  


20       Q.    Wider than 20 feet?
  


21       A.    Most likely, the water surface is wider than
  


22   20 feet.
  


23       Q.    And what do you think the depth of the outer
  


24   channel, the channel on the left, is?
  


25       A.    Variable.
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 1       Q.    Any estimate?
  


 2       A.    It ranges from really, really shallow in the
  


 3   riffle, right in this area.  I'm not a hundred percent
  


 4   sure, but I think I can even see rocks sticking out of
  


 5   it, so there are areas where there is no depth.  And I
  


 6   expect in the pools above that riffle it could be as
  


 7   much as a few to several feet.
  


 8       Q.    Have you ever been going down a river --
  


 9   you've boated before, right?
  


10       A.    Sure.
  


11       Q.    Have you ever gone down a river and you see
  


12   water that's disturbed, but there's no rocks sticking
  


13   out?
  


14       A.    Sure.
  


15       Q.    Can part of the disturbance of a river have
  


16   to do with the fact that there's a sandy bed below, so,
  


17   in fact, there might not be any rocks at all, could be
  


18   a sandy bed?
  


19       A.    I don't -- except in some really unusual
  


20   cases, I don't ever recall seeing a whitewater surface,
  


21   broken water on the surface, above a sand bed under any
  


22   circumstances.  I shouldn't say under any
  


23   circumstances.  Very unusual circumstances if you had
  


24   that, a sand bed.
  


25       Q.    You've heard of sand waves, right?
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 1       A.    Sure.
  


 2       Q.    On the San Juan, I don't know if you've read
  


 3   the Special Master's report, but he talks about sand
  


 4   waves; and have you ever seen a sand wave?
  


 5       A.    Sure.
  


 6       Q.    They're a little bigger than what might be
  


 7   there; is that right?
  


 8       A.    They certainly can be, yes.
  


 9       Q.    Or they could look like that?
  


10       A.    I do not believe that's a sand wave, if
  


11   that's your point.
  


12       Q.    Okay.  Tough to tell the depth, though, from
  


13   this photo; you would agree with that, right?
  


14       A.    With any specificity, yes --
  


15       Q.    Right.
  


16       A.    -- it is tough.
  


17       Q.    Tough to tell if it's deep enough for a canoe
  


18   loaded?
  


19       A.    It would be tough to be totally confident of
  


20   that, yes.
  


21       Q.    Tough to tell if it's deep enough for a
  


22   loaded small boat?
  


23       A.    Well, it's the same answer.
  


24       Q.    Okay.  And you would characterize this reach
  


25   that we're specifically looking at as a braided reach,
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 1   right?
  


 2       A.    Yeah, it's multiple channels.
  


 3       Q.    And this might be the most braided reach that
  


 4   we can point to of all the photographs that we have;
  


 5   would you agree with that, historical photographs?
  


 6       A.    In Segments 2, 3, and 4, certainly I would
  


 7   agree that this is one of the most braided reaches,
  


 8   yes.
  


 9       Q.    And so this is the most or one of the most?
  


10       A.    I think the mapping that we looked at shows
  


11   areas with up to three channels, so I'm not sure I
  


12   could say it's the most; but it certainly is among the
  


13   most.
  


14       Q.    And even with the braids, you can't sit here
  


15   and tell us that it's too shallow for a loaded small
  


16   boat or too shallow for a loaded canoe; is that right?
  


17       A.    I can't tell you with certainty that you
  


18   couldn't float a loaded canoe over that riffle.  I
  


19   think you would probably hit ground going across that
  


20   riffle in a loaded canoe, just from what I see here,
  


21   but...
  


22       Q.    But tough to tell the depth?
  


23       A.    It's tough to tell for sure, yes.
  


24       Q.    And what's the flow rate for this picture?
  


25       A.    It's about 220.
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 1       Q.    Okay.  So there would be a third more water?
  


 2       A.    Right.
  


 3       Q.    Okay.
  


 4                  CHAIRMAN NOBLE:  Let's take a ten-minute
  


 5   break.
  


 6                  (A recess was taken from 4:08 p.m. to
  


 7   4:16 p.m.)
  


 8                  CHAIRMAN NOBLE:  Please continue,
  


 9   Mr. Slade.
  


10   BY MR. SLADE:
  


11       Q.    Okay, we left off we were talking about
  


12   photos, and those are Exhibit C038.  I want to ask you
  


13   a general question first.  I think the photos have
  


14   numbers in what was submitted.  Did you submit all of
  


15   the photos that you've seen?
  


16                  MR. MCGINNIS:  I'm sorry.  Are you
  


17   asking about the photos in the PowerPoint or the other
  


18   photos he did of his trip?
  


19   BY MR. SLADE:
  


20       Q.    Let me start with the photos that were
  


21   submitted in your PowerPoint.  And I believe those
  


22   photos came from SRP providing you with those; is that
  


23   right?
  


24       A.    That's correct.  That's correct.
  


25       Q.    Okay.  Did you submit all of those photos?
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 1       A.    It's my understanding that all of the photos
  


 2   I have seen are in this package.  I think that answered
  


 3   your question.
  


 4       Q.    Are there photos you didn't see that you're
  


 5   aware of that were not submitted?
  


 6       A.    I'm aware of no other photos that I did not
  


 7   see that were not submitted.
  


 8       Q.    And you're not aware of any photos that SRP
  


 9   has that could give us some information about the Salt
  


10   that have not been submitted?
  


11       A.    I'm aware of no such photos.
  


12                  CHAIRMAN NOBLE:  Excuse me.
  


13                  Dr. Mussetter, so we kind of get it
  


14   clear on the record, did SRP at any time show you or
  


15   tell you about any photos on the Salt that had boats in
  


16   them?
  


17                  THE WITNESS:  They did not.
  


18                  CHAIRMAN NOBLE:  Thank you.
  


19   BY MR. SLADE:
  


20       Q.    Have you seen any photos that have boats,
  


21   apart from the one we saw, in the historical photos
  


22   that you provided in that collection?
  


23       A.    I have seen no other boats than the one you
  


24   pointed out before the break.
  


25       Q.    Let's talk about braiding a little bit.
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 1             Your statement is that braiding occurred in
  


 2   Segments 5 and 6, but not so much in Segment 2; is that
  


 3   accurate?
  


 4       A.    That's an accurate statement, yes.
  


 5       Q.    And somewhat in Segment 3, under Roosevelt?
  


 6       A.    There were portions of Segment 3 that had
  


 7   braiding characteristics historically, I believe, yes.
  


 8       Q.    Like the photo we just looked at where we
  


 9   talked about the different channels --
  


10       A.    Right.
  


11       Q.    -- and we couldn't tell what the depth was,
  


12   that's an area that you would call braiding in
  


13   Segment 3?
  


14       A.    Yes.
  


15       Q.    And you believe that existed in Segment 5?
  


16       A.    I think it's likely that at least portions of
  


17   Segment 5 were braided under natural conditions, yes.
  


18       Q.    And where would those portions have been?
  


19   Can you give me a starting point and an ending point?
  


20       A.    That would be difficult, without looking at
  


21   an overview map of the area; but the wider portions of
  


22   the valley I expect would have been braided.
  


23       Q.    Would braiding have started at Stewart
  


24   Mountain Dam or downstream of that, because that's
  


25   where Segment 5 begins?
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 1       A.    In the areas where the valley floor widens,
  


 2   that's where I think the braiding would have most
  


 3   likely occurred, if any existed, yes.
  


 4       Q.    And so that I understand your argument, your
  


 5   argument is that braiding is an impediment to
  


 6   navigability because potentially the amount of water
  


 7   upstream of where the channel splits into two or three
  


 8   channels, the water splits into those channels and
  


 9   those braids become potentially shallower and that is
  


10   an impediment to navigability?
  


11       A.    That's part of the argument, yes.
  


12       Q.    Okay.  Have you provided any evidence that
  


13   supports that argument, that the downstream channels
  


14   where they might split are, in fact, shallower than the
  


15   upstream single channel?
  


16       A.    Yes, and my common sense also tells me that.
  


17       Q.    Can you tell me where that evidence is?
  


18       A.    Well, an example would be the cross sections
  


19   that we looked at right at the very end of my
  


20   testimony.  We talked about one area where there was a
  


21   flow split.  It bifurcated into two channels.  And that
  


22   was the shallowest of all of the cross sections that we
  


23   looked at, based on the rating curves.  There's less
  


24   water in the channel.  It's bound to be shallower.
  


25       Q.    Sure.  Did you pick, for that cross
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 1   section -- we'll get to that later.  So you had a
  


 2   single channel and then split into two channels.  Did
  


 3   you do the depth of the lower channel, the southern
  


 4   channel, or the northern channel?
  


 5       A.    The calculation was based on the lower of the
  


 6   two, if I recall correctly.
  


 7       Q.    Did you do any calculation of the northern
  


 8   channel?
  


 9       A.    Yes.
  


10       Q.    And is that in your report?
  


11       A.    No, it is not.
  


12       Q.    What type of depths did you get for the
  


13   northern channel?
  


14       A.    As I recall -- I would have to look again,
  


15   but they were similar.  The rating curve was similar to
  


16   that in the one that I showed.
  


17       Q.    Okay.  Would you be able to provide that
  


18   depth, so we can compare what the actual splits do to
  


19   the depth of a channel?
  


20       A.    Sure.
  


21       Q.    Because it's possible, Dr. Mussetter, that if
  


22   you have a single channel and it's 100 feet wide --
  


23   this is a hypothetical. -- and then it splits into two
  


24   channels and each one is 30 feet wide, for a combined
  


25   width of 60 feet, now you've got the same amount of
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 1   water going through a smaller combined width, it's
  


 2   possible those two channels could be deeper, right?
  


 3       A.    There's a possibility that portions of those
  


 4   channels could be deeper, sure.
  


 5       Q.    So braiding in itself is not a determinative
  


 6   nonnavigability factor?
  


 7       A.    The fact that the reach is braided alone does
  


 8   not tell you that the reach is nonnavigable.  It's one
  


 9   of many lines of evidence that we can use to think
  


10   about whether it would have been or would not have
  


11   been.
  


12       Q.    And the only evidence is the one cross
  


13   section that picked one of the braids; is that what I
  


14   heard?
  


15       A.    No.
  


16       Q.    Do you have any evidence for how a braid or a
  


17   split channel is shallower than the upstream single
  


18   channel, other than the one cross section that you
  


19   mentioned?
  


20       A.    That's the only quantitative piece of
  


21   information that I can offer to you at this time.
  


22       Q.    Have you seen some of the maps, the
  


23   historical maps, actually list -- and I think you
  


24   showed those. -- where the channels split; a main
  


25   channel and then, I guess, just the other channel, but
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 1   it says, actually, "Main channel"?
  


 2       A.    I've seen that notation on those maps, yes.
  


 3       Q.    Okay.  So you would expect, if it splits into
  


 4   what the USGS is calling a main channel, that it would
  


 5   clear, if you're a boater with a loaded boat, it would
  


 6   be clear which channel you would take your boat on?
  


 7       A.    Sometimes that's clear, but it's not always
  


 8   obvious.  I've been in places where I've come to a
  


 9   bifurcation in the channel, and I took what I thought
  


10   was the main channel and was very frustrated when I got
  


11   down to the very end of it.
  


12       Q.    But at least for the USGS, when they made the
  


13   maps and they put in where the Salt was and they listed
  


14   main channel, it was clear to them where the main
  


15   channel was, from what we know?
  


16       A.    From what we know, they thought they knew,
  


17   yes.
  


18       Q.    So getting back to our theory then, you have
  


19   a hypothetical, we'll call it, a 100-foot wide channel.
  


20   Now you split into one channel that's 20 feet wide and
  


21   another channel that is 60 feet wide.  Could be that
  


22   the 20-foot wide is significantly deeper, and that
  


23   might be the main channel?
  


24       A.    Well, you're giving me a hypothetical.  I
  


25   suppose it's conceivable that that could happen.  I
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 1   think it's unlikely, but it's possible.
  


 2       Q.    We don't know?
  


 3       A.    Yeah, we don't know.
  


 4       Q.    Okay.  But we do have some evidence today,
  


 5   which is that the Salt in Segments 5 and 6 does have
  


 6   some splits when it has median flow; is that right?
  


 7       A.    Yes.
  


 8       Q.    Okay.  Now, at 8 cfs you probably couldn't
  


 9   see those splits, but would you be able to see where
  


10   those splits are if you went down at median flow on the
  


11   river today in Segment 5 and 6?
  


12       A.    If there were splits, you would be able to
  


13   see them, yes.
  


14       Q.    And there are splits.  I think we just agreed
  


15   on that?
  


16       A.    The mapping indicates that there are splits,
  


17   yes.
  


18       Q.    So you could take a boat, go down your single
  


19   channel where there's only one channel.  You could load
  


20   it with 1,000 pounds, roughly.  It could be a
  


21   historical wooden boat.  You could get to a split.  You
  


22   could take what you think is the main channel, and you
  


23   could see if, in fact, the braiding affects your
  


24   ability to navigate?
  


25       A.    Yes, you could do that.
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 1       Q.    And did you do that study?
  


 2       A.    No.
  


 3       Q.    That is a study that was done with the Edith.
  


 4   You're aware of that, right?
  


 5       A.    I'm aware that the Edith floated down the
  


 6   river at a flow higher than the median flow, yes.
  


 7       Q.    Well, we'll talk about what the median flow
  


 8   is.  But you're aware that the Edith went down
  


 9   Segment 5 and 6, and in those segments there are
  


10   splits, what you would call braiding, and the Edith
  


11   successfully navigated those splits with a load of
  


12   about 1,000 pounds, right?
  


13       A.    Under the conditions that the river is in
  


14   today, yes.
  


15       Q.    And did that factor at all into your
  


16   navigability determination, the Edith's trip?
  


17       A.    Well, I think about everything I hear that's
  


18   related to this, so I suppose in some ways I thought
  


19   about that.  I thought it was interesting that they did
  


20   that.
  


21       Q.    Have you ever seen anywhere in any historical
  


22   document that you might have come across where someone
  


23   said the Salt is not navigable because of braiding?
  


24       A.    Define historical document for me.
  


25       Q.    Any document you've ever read.
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 1       A.    Yes.
  


 2       Q.    And what document is that?
  


 3       A.    The one that immediately comes to mind is
  


 4   Dr. Schumm's report.
  


 5       Q.    Okay.  That was a report on all documents
  


 6   that he might have seen, and it included his opinion.
  


 7   So I'm asking for historical documents, historical
  


 8   descriptions that have said the Salt is not navigable
  


 9   because of braiding.
  


10       A.    Well, first of all, I didn't study the
  


11   historical documents.  I'm not the historian.  But, no,
  


12   I have not read any specific statements that said the
  


13   Salt River is braided; therefore, it's not navigable.
  


14       Q.    One of the references in your report is to a
  


15   paper by William Graf called "Flood-Related Channel
  


16   Change in an Arid-Region River"?
  


17       A.    Yes.
  


18       Q.    And that is from, I think, 1983.  Does that
  


19   sound about right?
  


20       A.    Sounds about right.
  


21       Q.    I've got a copy of that for you and for the
  


22   Commission.
  


23                  CHAIRMAN NOBLE:  You're so kind.  Thank
  


24   you.
  


25                  DIRECTOR MEHNERT:  Is that in evidence?
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 1                  MR. SLADE:  It's not in evidence.
  


 2                  CHAIRMAN NOBLE:  Do we need to identify
  


 3   that with some mark?
  


 4                  DIRECTOR MEHNERT:  Is it going to be in
  


 5   evidence?
  


 6                  MR. SLADE:  Yes, we'll put it in
  


 7   evidence.
  


 8                  DIRECTOR MEHNERT:  It will be C042.
  


 9                  MR. ROJAS:  It's C042.
  


10                  CHAIRMAN NOBLE:  Mr. Slade, has this
  


11   been referenced anywhere else before?  Why do I kind of
  


12   remember that name, Graf?
  


13                  MR. SLADE:  Graf has a number of papers.
  


14   Dr. Mussetter, I'm sure, can opine about this more than
  


15   I can, and he's got different papers for different
  


16   years on different subjects.
  


17                  CHAIRMAN NOBLE:  Okay.  Thanks.
  


18                  MR. SLADE:  This one specifically is not
  


19   in.  I believe there are some other Graf reports that
  


20   are in.
  


21   BY MR. SLADE:
  


22       Q.    But, Dr. Mussetter, this is a document that
  


23   you've referenced in your report?
  


24       A.    It is.
  


25       Q.    And it's cited in your report?
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 1       A.    It is.
  


 2       Q.    And you relied on this document to some
  


 3   degree?
  


 4       A.    Yes.
  


 5       Q.    Okay.  Could you turn to Page 127, which is
  


 6   the third page?  And you've been talking a lot.  I've
  


 7   been talking less, so I'll read it for you, and you can
  


 8   let me know if I read it correctly.
  


 9             I'm on the second paragraph.  "The channel
  


10   might be characterized as braided, but it lacks the
  


11   numerous subchannels of nearly equal magnitude found in
  


12   some braided streams in glacial or semi-arid regions.
  


13   The banks of the high-flow channel are poorly defined
  


14   and are approximately 152 meters or 500 feet to 1524
  


15   meters or 5000 feet apart.  Within these limits is a
  


16   well-defined low-flow, invert, or main-flow channel.
  


17   This main-flow channel has banks from 1 to 8 meters
  


18   (3 to 26 feet) high and a width ranging from 66 to 328
  


19   meters (200 to 1000 feet).  The main-flow channel is
  


20   usually filled by flows that have a return interval
  


21   under natural conditions of about 5 years.  Channel
  


22   materials range from coarse sand to very large cobbles
  


23   and a few boulders with medium diameters of 0.6 meters
  


24   (2 feet) or greater.  Although the channel has changed
  


25   somewhat over the past century, it has not behaved like
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 1   the nearby Gila River has described by Burkham (1972,
  


 2   1976)."
  


 3             So, first, did I read that correctly?
  


 4       A.    I believe you did, yes.
  


 5       Q.    Okay.  And the first thing I would like to
  


 6   point out or ask you about is the first sentence, and
  


 7   it says -- let me back up.
  


 8             Is this paper about the Salt River?
  


 9       A.    I believe it is, yes.
  


10       Q.    Okay.  So that paragraph is talking about the
  


11   Salt River?
  


12       A.    I believe he's referring to the Salt River.
  


13       Q.    Okay.  And he says "The channel might be
  


14   characterized as braided," and then he says, "but it
  


15   lacks the numerous subchannels of nearly equal
  


16   magnitude found in some braided streams in glacial or
  


17   semi-arid regions."
  


18             And is that similar to what we discussed
  


19   where you might have a split, but the splits have
  


20   unequal amounts of water in them, potentially?
  


21       A.    I'm challenged to understand your correlation
  


22   between what this says and that conversation.
  


23       Q.    Sure.  My question is, when I read "it lacks
  


24   the numerous subchannels of nearly equal magnitude
  


25   found in some braided streams," am I understanding that
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 1   correctly to mean that the braids do not have equal
  


 2   amounts of flow, and, in fact, one might be what we
  


 3   would characterize as a main channel and one might be a
  


 4   slew or a subchannel?
  


 5       A.    Well, he says some braided channels in
  


 6   glacial or semi-arid regions have many braids, many
  


 7   subchannels, that are nearly equal magnitude.  And this
  


 8   one, the Salt, tends to have less of that.  Is that --
  


 9       Q.    Yeah, I think that's my understanding too.
  


10             So that could go to our discussion that if
  


11   you have a split and the USGS has identified a main
  


12   channel and then you might have another channel, the
  


13   main channel might have far more flow than the other
  


14   channel?
  


15       A.    It very well could, yes.
  


16       Q.    And that's important for navigability, am I
  


17   correct, because a channel that has split, but still
  


18   has a main channel, might still have sufficient flow
  


19   for navigability?
  


20       A.    That's conceivable.
  


21       Q.    And these braided streams in glacial regions,
  


22   you've studied some of the rivers in Alaska?
  


23       A.    Yes.
  


24       Q.    And we saw some photos of the braiding from
  


25   some Alaska rivers?
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 1       A.    Yes.
  


 2       Q.    Those are unlike the braiding that's on the
  


 3   Salt; would you agree?
  


 4       A.    It's much more active in the photos that I
  


 5   showed you than what we currently see on the Salt
  


 6   River, yes.
  


 7       Q.    So if you're boating in Alaska in those
  


 8   braided regions, would it be difficult to know where
  


 9   the channel is?
  


10       A.    It can be very challenging to know where the
  


11   deep part of the channel is, yes.
  


12       Q.    And that's different than what the Salt would
  


13   be if you're boating down the Salt?
  


14       A.    At least under the conditions that Dr. Graf
  


15   is describing here.
  


16       Q.    Do you have any other conditions that would
  


17   say otherwise?
  


18       A.    Well, the point is, if you read the last
  


19   sentence of the previous paragraph, he says the
  


20   specific reach that he analyzed in this paper is below
  


21   Granite Reef Dam -- I'm paraphrasing. -- through the
  


22   urban lands to the Gila junction.  So this is a 1983
  


23   paper.  It's clearly many decades after all of the
  


24   upstream flow regulation, the sediment trapping in the
  


25   reservoirs and so on occurred.
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 1             So the character of the river that he looked
  


 2   at, the character of the river that I saw when I went
  


 3   out last November, the character of the river that
  


 4   Mr. Fuller and his crew saw when they took the Edith
  


 5   down is very different from what it would have been
  


 6   here under natural conditions.
  


 7       Q.    Okay.  This paper is an analysis of how the
  


 8   channels changed from natural conditions to
  


 9   human-impacted conditions, right?
  


10       A.    That's part of what he's trying to address
  


11   here, yes.
  


12       Q.    Okay.  And if you look, in fact, on the first
  


13   page at the abstract, the first sentence says "A review
  


14   of 112 years of change in the channel of the Salt
  


15   River, central Arizona, USA, shows that this
  


16   arid-region river has a main-flow channel that has
  


17   migrated laterally up to 1.6 kilometers (1 mile) in
  


18   response to floor events."
  


19             So he's at least describing it in his
  


20   abstract as a river that had a main flow channel,
  


21   right?
  


22       A.    He says that, yes.
  


23       Q.    Okay.  And that's his description of the
  


24   channel from 112 years ago, which this paper was
  


25   written in 1983, so 112 years from 1983 is 18 and 71,
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 1   right?
  


 2       A.    Sounds about right.
  


 3       Q.    Okay.  Pretty natural channel, generally, in
  


 4   1871, at that point?
  


 5       A.    I think most people would agree that the
  


 6   condition of the channel in 1871 was as close to
  


 7   natural as we could find it in modern record, yes.
  


 8       Q.    Okay.  And if we turn back to 127, the third
  


 9   page, the section that he did a study on where he said
  


10   you might have some braiding, but the braids are not
  


11   equal to each other, that's what we would characterize
  


12   as Segment 6, right, below Granite Reef?
  


13       A.    He was talking about a portion of Segment 6
  


14   here, yes.  The bulk of Segment 6, I should say.
  


15       Q.    And that's the portion that you said would
  


16   have had the most braiding?
  


17       A.    Yes.
  


18       Q.    But, yet, within that segment he says there's
  


19   a well-defined low flow or main flow channel, based on
  


20   his study?
  


21       A.    Well, he talks about this in the present
  


22   tense, so he's describing what he sees at the time that
  


23   he's looking at the channel.
  


24       Q.    Do you have any evidence that you've
  


25   presented or that's in evidence, that you know of, that
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 1   describes the Salt as not having a main flow channel in
  


 2   its natural condition?
  


 3       A.    I don't recall ever seeing a specific
  


 4   description of that, no.
  


 5       Q.    You also talked about channel movement
  


 6   laterally as a potential impediment to navigability; is
  


 7   that correct?
  


 8       A.    That was not the context of the lateral
  


 9   movement discussion.
  


10       Q.    Okay.  So then let me ask you, if a low flow
  


11   or main flow channel moves laterally in response to
  


12   floods -- you have a flood that comes down, creates a
  


13   new location for your low flow channel. -- is that an
  


14   impediment to navigability?
  


15       A.    It may or may not be.  It depends on the
  


16   nature of the new channel.
  


17       Q.    The channel has sufficient depth, has
  


18   sufficient width.  It's just moved laterally after the
  


19   flood.  Is that an impediment to navigability?
  


20       A.    Under your hypothetical, if it has sufficient
  


21   depth and width to boat through, then you could boat
  


22   through it, yes.
  


23       Q.    So channel movement in itself is not an
  


24   impediment?
  


25       A.    It is not necessarily an impediment, that's
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 1   correct.
  


 2       Q.    And we know the low flow channel did change
  


 3   on the Salt after floods, right?
  


 4       A.    Yes.
  


 5       Q.    So were you here for the 1993 flood?  Were
  


 6   you -- I'm not sure if you were down here at the time.
  


 7       A.    I was not physically present in this area at
  


 8   the time that happened, no.
  


 9       Q.    Okay.  Because you mentioned that floods --
  


10   that the low flow channel movement in itself is not an
  


11   impediment, but there could be other issues related to
  


12   flood impact that could be impediments; is that right?
  


13       A.    That's fair.
  


14       Q.    Okay.  So if you could study the Salt River
  


15   before a flood and after the flood, would that be able
  


16   to tell you a little bit about the navigability impact
  


17   due to floods?
  


18       A.    Sure.
  


19       Q.    So, for example, if Mr. Fuller had boated the
  


20   Lower Salt Segments 5 and 6 before the 1993 flood, and
  


21   then the flood happened, and then he went out and
  


22   observed the river and boated the river, the low flow
  


23   channel, would that be evidence that could support
  


24   navigability or nonnavigability, depending on what he
  


25   found?
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 1       A.    That's a very broad hypothetical.  Yes, it
  


 2   could support or refute navigability, depending on what
  


 3   he found, sure.
  


 4       Q.    Sure.  And we know the 1993 flood was so big
  


 5   that it actually did come down Segment 5 and 6, right?
  


 6       A.    Yes.
  


 7       Q.    How many cfs came down through the Salt River
  


 8   Valley?
  


 9       A.    I don't remember.  It was upwards of 100,000
  


10   or more.  I would have to look at the records to be
  


11   sure, but it was a big flood.
  


12       Q.    The flood was that big, and then it
  


13   overtopped Roosevelt?
  


14       A.    Right.
  


15       Q.    Because that was before Roosevelt was raised?
  


16       A.    Right.
  


17       Q.    Okay.  So you had, I think it was, about
  


18   40,000 cfs that came through the Salt River Valley.
  


19       A.    I'll take your word for that.  Again, I would
  


20   have to look at the records to be sure.  I don't
  


21   remember that.
  


22       Q.    Okay.  And that would be a significant flood,
  


23   wouldn't it?
  


24       A.    40,000 is a lot of water, yes.
  


25       Q.    Would have brought sediment with it, right?
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 1       A.    From where?
  


 2       Q.    From where it came.  If it came on top of the
  


 3   Roosevelt Dam, it overtopped the Roosevelt Dam, it
  


 4   overtopped Horse Mesa, it overtopped, let's see, Mormon
  


 5   Flat, it overtopped Stewart Mountain, would it have
  


 6   brought sediment with it?
  


 7       A.    There would have undoubtedly been a
  


 8   reasonable amount of very fine-grain sediment in that
  


 9   water in suspension; but I would be very surprised to
  


10   find that any coarser grain, certainly gravels, made it
  


11   through there, and I would be even surprised to see
  


12   that any sand actually made it through that whole
  


13   series of reservoirs, even at that flow level.  And
  


14   those are the materials that make up the character of
  


15   the bed of the river for the most part.
  


16       Q.    Do you have any actual evidence that floods
  


17   cause a river to be nonnavigable; that the response to
  


18   floods on the Salt would cause the Salt to be
  


19   nonnavigable?
  


20       A.    I've been talking for the last few days about
  


21   the characteristics of the Salt, and an important part
  


22   of the character of the Salt River is driven by the
  


23   flood events, so yes.
  


24       Q.    Okay.  I guess what I mean is, have you done
  


25   any actual fieldwork before flood and then after flood
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 1   to provide evidence that a flood causes the river to be
  


 2   nonnavigable?
  


 3       A.    I did not specifically come out and measure
  


 4   aspects of the Salt River prior to a flood and then go
  


 5   back and take similar measurements afterwards for the
  


 6   purpose of looking at changes in navigability, no.
  


 7       Q.    And I believe you said that Roosevelt Dam
  


 8   captures a lot of the silt today?
  


 9       A.    It captures a fair amount of the silt, yes.
  


10       Q.    And the same thing we could say for a number
  


11   of the dams, including Stewart Mountain Dam; to a
  


12   lesser degree, but to some degree?
  


13       A.    Pooled water like that tends to settle out,
  


14   the silt tends to settle out in pools, so yes.
  


15       Q.    And it's your understanding that because
  


16   there was less silt, there would have been a sandier --
  


17   excuse me.  Because silt has been trapped, the natural
  


18   condition of the river would have had more silt coming
  


19   down, and that would have affected the channelization
  


20   of the river?
  


21       A.    Well, my discussion of that issue was not
  


22   specifically focused on the silt.  There is a minor
  


23   effect related to the silt, but that's not the
  


24   component of the sediment load that I was specifically
  


25   referring to.
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 1       Q.    What is the sediment load that you were
  


 2   referring to?
  


 3       A.    I'm talking about the sands and gravels that
  


 4   make up the bed of the river for the most part.
  


 5       Q.    So it's your position that the sand and
  


 6   gravel being trapped by Roosevelt and the subsequent
  


 7   dams have caused the Salt in Segments 5 and 6, where
  


 8   you can still boat it today, to be less navigable; or,
  


 9   excuse me, to be more navigable?
  


10       A.    I think there's good reason to believe that
  


11   it's more navigable now than it was at that time.
  


12       Q.    Okay.  Can you explain why to me one more
  


13   time?
  


14       A.    Well, because we've -- by cutting off the
  


15   sediment supply, we've flushed out the sands.  We've
  


16   probably had some downcutting of the river.  The flow
  


17   regulation has tended to force it into a more
  


18   single-thread, narrower channel than would have been
  


19   before the main part of the channel that you referred
  


20   to earlier.  And all of those changes, to me, push it
  


21   in the direction of having, typically, deeper flow
  


22   depths.
  


23       Q.    Did you do any measurements of the
  


24   downcutting of the river?
  


25       A.    No.  I actually tried to find data about that
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 1   issue, and I was unable to find any data.  I would be
  


 2   very interested to see that, actually.
  


 3       Q.    So we don't know if it actually did downcut?
  


 4       A.    It did one of two things:  It either downcut
  


 5   or the bed significantly coarsened up.  My thinking is
  


 6   that it probably did some of both.  To what -- how much
  


 7   downcutting, I don't know.  I don't have data to speak
  


 8   to that.
  


 9       Q.    We don't know if that had a significant
  


10   impact on navigability?
  


11       A.    We don't know for sure, yes, that's correct.
  


12       Q.    And how do the regulated flows today, where
  


13   they're higher in the summer for irrigators and the
  


14   river's turned off in the winter, how do those make the
  


15   river more navigable today?  Can you explain that?
  


16       A.    Well, one simple explanation is that the
  


17   flows during the time when the recreational boaters use
  


18   the river are substantially higher than they would have
  


19   been during that part of the year under natural
  


20   conditions.  So there's just simply more water in the
  


21   river at those times.
  


22       Q.    Is that the only reason?
  


23       A.    Well, and, again, because of the effects that
  


24   I just talked about regarding the potential
  


25   downcutting, somewhat narrowing from the riparian
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 1   corridor that's irrigated, but has higher flows, I
  


 2   think it's likely that the typical depths, when you get
  


 3   a substantial amount of water in the channel, are
  


 4   higher now than they would have been historically.
  


 5       Q.    Have you done any measurements on the channel
  


 6   size, the width of the channel on the Salt River, any
  


 7   actual measurements in the field?
  


 8       A.    I have done no specific measurements for this
  


 9   case on that matter; and, frankly, I'm not sure I have
  


10   for any other purpose either.
  


11       Q.    And you haven't done any specific
  


12   measurements in the field of depth either?
  


13       A.    I didn't say that.
  


14       Q.    Did you do any specific measurements of depth
  


15   in the field?
  


16       A.    Yes, during the time that I was in Segment 5,
  


17   very low flows.  We've already talked about that.  But
  


18   I probed with my paddle and so on, to see how deep some
  


19   of the pools were and so on, so yes.
  


20       Q.    Other than the trip at 8 cfs, have you done
  


21   any specific measurements of depth in the field?
  


22       A.    I have done no such measurements.
  


23       Q.    Okay.  And when you have looked at the maps
  


24   that you've seen, have you done any analysis of the
  


25   average channel size of the Salt regarding the width?
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 1   Do you know what the width of the Salt was, generally
  


 2   speaking?
  


 3       A.    Yes.
  


 4       Q.    Okay.  Let's start with Segment 2.  What
  


 5   would you say the width, generally, of the Salt was?
  


 6       A.    I did not do those types of measurements in
  


 7   Segment 2.
  


 8       Q.    Okay.  Segment 3, based on the historical
  


 9   maps, what would you say the width of the Salt was?
  


10       A.    I didn't specifically measure the widths.
  


11   The maps are scaleable.  It would be quite easy to do
  


12   that, but I didn't do it.
  


13       Q.    Anything you would have seen in those maps or
  


14   that you did see in the maps that tells you the widths
  


15   were not wide enough for small boats?
  


16       A.    What I believe to be edge of water lines on
  


17   those maps, I don't recall any areas that would be
  


18   narrower than 8 to 10 feet, no.
  


19       Q.    And Segment 4, same question.
  


20       A.    No.
  


21       Q.    Segment 5, same question.
  


22       A.    No specific measurements of the width in
  


23   Segment 5.  I certainly observed it on the ground.
  


24   I've looked at the maps.
  


25       Q.    The maps didn't tell you it was too narrow
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 1   for small boats?
  


 2       A.    Well, the water edges that I see on the
  


 3   historic maps are more than 10 feet apart, if that's
  


 4   what you're asking me.
  


 5       Q.    Segment 6, same question.
  


 6       A.    Yes.
  


 7       Q.    Can you explain what you mean?
  


 8       A.    Yeah.  We talked, before you started
  


 9   questioning me, at the end of my direct testimony,
  


10   about ten cross sections that I specifically analyzed.
  


11   I pointed out that it's fairly coarse-resolution
  


12   contour data that we're using there, but certainly
  


13   those provide some indication of the width of the
  


14   channel.
  


15       Q.    And any indication, when you did those
  


16   studies -- and we'll look at those specifically. --
  


17   that the widths are too narrow for small boats?
  


18       A.    All of those widths were wider than a small
  


19   boat.
  


20       Q.    Let's talk about rapids.
  


21             You believe that there were rapids in
  


22   Segments 1, 2, 3 and 4; is that right?
  


23       A.    I believe there are rapids in Segment 1 for
  


24   sure.  I know first -- I haven't actually seen them,
  


25   but the accounts that I've seen, the information I
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 1   have says there are.  I have seen most of the rapids
  


 2   from the air in Segment 2.  There are some named
  


 3   rapids in Segment 3, and I've probably seen those as
  


 4   well.  Segment 4 is a more challenging question.
  


 5   there are some indications in the photos that we
  


 6   looked at of rapids within Segment 4.  I haven't seen
  


 7   any hard evidence of what those really are, but
  


 8   certainly looks from the photograph like it was
  


 9   probably a rapid.
  


10       Q.    Have you seen any evidence of rapids in the
  


11   reach of Segment 3 below Roosevelt Lake, that's
  


12   currently inundated by Roosevelt Lake?
  


13       A.    I've not seen any evidence of rapids in that
  


14   reach, no.
  


15       Q.    And have you seen any evidence, beyond
  


16   what you've pointed out in the photos for Segment 4
  


17   that we looked at, of evidence of rapids in that
  


18   segment?
  


19       A.    I have seen no direct evidence of rapids in
  


20   that segment.
  


21       Q.    And from what you've seen in the historical
  


22   photos, can you tell me what the highest class rapid,
  


23   from your perspective, you've seen in the historical
  


24   photos for Segment 4?
  


25       A.    I can't say that, no.  I can't see it well
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 1   enough to know what the situation is.
  


 2       Q.    So you can't tell if you've seen a Class III
  


 3   rapid in the photos?
  


 4       A.    I can't tell you that, no.
  


 5       Q.    Can you tell me if you've seen a Class II
  


 6   rapid?
  


 7       A.    Same answer.
  


 8       Q.    Class I rapid?
  


 9       A.    Same answer.
  


10       Q.    Riffle?
  


11       A.    There are clearly riffles in those
  


12   photographs, yes.
  


13       Q.    But beyond riffle, you can't tell me if
  


14   you've seen any rapid in any of the photos that you've
  


15   seen in Segment 4?
  


16       A.    Well, I'll repeat what I said before.  I see
  


17   evidence in some of those photos that there is a rapid
  


18   there.  If you're trying to pin me down to a class or a
  


19   challenge related to that rapid, there's not enough
  


20   information there for me to see.
  


21             I can say that it's a canyon-bound reach of
  


22   the river.  It's very narrow at the bottom.  There
  


23   would have been colluvium, large rocks and things that
  


24   come off the side.  And I would be very surprised,
  


25   based on my knowledge of rivers around the world, if
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 1   there were not rapids in that reach.  But do I
  


 2   specifically know that there are?  No, I don't know
  


 3   that.
  


 4       Q.    Based on your knowledge of rivers, what class
  


 5   of rapids do you think was in that reach?
  


 6       A.    I can't tell you that.
  


 7       Q.    Are there tributaries that come in, large
  


 8   tributaries that come in, in Segment 4?
  


 9       A.    I would have to look at the mapping.  I
  


10   don't know that there -- well, define large tributary
  


11   for me.
  


12       Q.    The size of Cherry Creek or Tonto Creek.
  


13       A.    No, I don't believe there are any of those
  


14   that are a tributary to Segment 4.
  


15       Q.    And tributaries are one way that rapids form;
  


16   is that right?
  


17       A.    That is correct.
  


18       Q.    And another way is from bedrock control?
  


19       A.    That is another way, yes.
  


20                  CHAIRMAN NOBLE:  Mr. Slade, let's go
  


21   home.
  


22                  MR. SLADE:  Let's do it.
  


23                  CHAIRMAN NOBLE:  Okay.  We'll see you
  


24   tomorrow at 9:00 a.m.  Those who want to know when
  


25   we're going to do the next segment of this, you might
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 1   want to show up a little before then, except for
  


 2   Mr. Hood, and someone can tell him.
  


 3                  (The proceedings adjourned at 4:59 p.m.)
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            1                 CHAIRMAN NOBLE:  Good morning.  Would

            2  you do roll call?

            3                 DIRECTOR MEHNERT:  Commissioner Allen?

            4                 COMMISSIONER ALLEN:  Here.

            5                 DIRECTOR MEHNERT:  Commissioner Henness?

            6                 COMMISSIONER HENNESS:  Here.

            7                 DIRECTOR MEHNERT:  Commissioner Horton?

            8                 COMMISSIONER HORTON:  Here.

            9                 DIRECTOR MEHNERT:  Chairman Noble?

           10                 CHAIRMAN NOBLE:  Here.

           11                 DIRECTOR MEHNERT:  Plus, we have our

           12  attorney.  Which attorney?  Oh, Matt Rojas today.

           13  We're ready to go.

           14                 CHAIRMAN NOBLE:  Thank you.

           15                 Mr. McGinnis, I understand that we're on

           16  Slide 50 of 500.  I can't remember what the top end is,

           17  but we're ready to go.

           18

           19              DIRECT EXAMINATION (CONTINUED)

           20  BY MR. MCGINNIS:

           21      Q.    First we're going to go back to Slide 11.

           22            So my recollection, Dr. Mussetter, is that we

           23  finished on Slide 49 and 50 last night.  Is that your

           24  recollection?

           25      A.    That is correct.
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            1      Q.    And was that the end of your testimony about

            2  Segment 2?

            3      A.    Yes.

            4      Q.    Okay, so we're now getting ready to go on to

            5  Segment 3?

            6      A.    That's correct.

            7      Q.    And the only reason I wanted to go back to

            8  Slide 11 is just to refresh our recollection about

            9  where Segment 3 was.

           10      A.    Right.  So Segment 3 is from the lower end

           11  of, basically, the whitewater reach that is Segment 2

           12  down to Roosevelt Dam.  So it includes some

           13  free-flowing part of the river and then also Roosevelt

           14  Reservoir.

           15      Q.    Let's go back to Slide 50 then.

           16                 CHAIRMAN NOBLE:  Easy for you to say.

           17  BY MR. MCGINNIS:

           18      Q.    50 was just a title slide, so we're now at

           19  51.

           20      A.    Okay.

           21      Q.    And now you're talking about Segment 3; is

           22  that correct?

           23      A.    That's correct.

           24      Q.    Okay.

           25      A.    So the first thing I wanted to do is talk a
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            1  little bit about the flows in Segment 3.  Segment 3 is

            2  above the confluence with Tonto Creek, so the flows

            3  there are best represented by the measured discharges

            4  at the near Roosevelt gage.  And so this kind of brown

            5  lower line here is the median mean daily flow

            6  hydrograph for that gage, and we talked quite a bit

            7  about that yesterday.

            8            I've also included the combined flow of the

            9  Salt River near Roosevelt and Tonto Creek in this

           10  hydrograph, because I want to again address the sort of

           11  conceptual typical flow curves that Mr. Fuller

           12  presented, and he lumped Segments 3 and 4 into the same

           13  slide.  So, actually, Segment 4 would be better

           14  represented by that combination of the Roosevelt and

           15  Tonto flow, so that's why I put them there.

           16            The gray line on the bottom is the median

           17  mean daily flow hydrograph for the period of record at

           18  the Tonto Creek gage.  So you can kind of see how the

           19  timing matches up on those.

           20      Q.    And we talked yesterday about the two

           21  different gages that have been around Roosevelt --

           22      A.    Right.

           23      Q.    -- for a period of time.

           24            This one you said is the near Roosevelt gage?

           25      A.    It's called the near Roosevelt gage.
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            1      Q.    And is that on the upstream end of Roosevelt?

            2      A.    It's at the head of Roosevelt Reservoir, yes.

            3      Q.    Slide 52?

            4      A.    So moving onto the next slide, this is

            5  Mr. Fuller's image where he is attempting to represent

            6  the typical range of flows, the annual hydrograph that

            7  you would see in Segments 3 and 4 and then relate that

            8  to his perception of the boatable flows for different

            9  types of craft.

           10            So you see that his maximum flows during that

           11  spring runoff period peak out in the low 2,000s, 2,100

           12  to 2,200, probably, cubic feet per second, and then

           13  they drop back down; but for the most part, they're

           14  well above his 340 cfs estimate of the median flow at

           15  the Roosevelt gage.

           16            So I want to superimpose, like we did

           17  yesterday, the actual data from the near Roosevelt gage

           18  onto his plot, so we can put that into context.

           19            The top very jagged line is the average daily

           20  flow for the period of record.  In other words, we take

           21  each day of the year, we take all the flows from 1914

           22  through the -- I use through 2015 for purposes of my

           23  analysis, and average them, and that very irregular

           24  line is the line that we get when we do that.

           25            Again, the spikes in that line are
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            1  representation of the individual flood events, of

            2  individual flood events that happen during particular

            3  years.  And as we discussed yesterday, it's a little

            4  bit misleading to even look at these sort of lumped

            5  hydrographs, because they pull together all of the

            6  large floods, basically, that happened over the full

            7  period of record; and they don't really, in many

            8  cases -- I think I could safely say most cases, they

            9  don't accurately represent what happens during any

           10  particular year.

           11            But, nonetheless, that average line more or

           12  less corresponds with Mr. Fuller's representation of

           13  the typical flows in that reach.

           14            I've also included again the median mean

           15  daily flow hydrograph, which I would represent to be a

           16  more representative characterization of the typical

           17  flows that you would see on any given day through the

           18  year.  And as you see, they're substantially lower than

           19  the flows that he represents in his curve.  And, you

           20  know, because it's the median mean daily flow, we're

           21  below his 340 cfs median about half the year.

           22      Q.    And so the shape of the curve with the median

           23  is generally the same shape as the mean curve, it's

           24  just lower; is that right?

           25      A.    It's just lower, yes.  Yes.
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            1      Q.    Slide 53?

            2      A.    Okay.  So recognizing that there's still

            3  uncertainty about whether Segment 3 or the Roosevelt

            4  Reservoir part of Segment 3 is really part of the

            5  discussion here, we did what we could to find the

            6  available information about what the river under

            7  Roosevelt Reservoir looked like prior to Roosevelt Dam

            8  in that portion of Segment 3.

            9            There is a set of maps available, actually

           10  two sets of maps available, for the time period soon

           11  after construction of Roosevelt Reservoir.  We were not

           12  able to identify any mapping that clearly showed

           13  conditions prior to construction of the reservoir.

           14            So the maps that I'm going to show you were

           15  developed from surveys that were made in 1914; and then

           16  there was another, somewhat more detailed, survey done

           17  in 1916.  We, unfortunately, don't have the mapping for

           18  that; but there is discussion in the survey report, and

           19  so I can relate to you what they said about the amount

           20  of sediment that had deposited in the reservoir since

           21  construction.

           22            There were some issues with the 1914 survey

           23  that they subsequently identified in 1916.  They don't

           24  change the substance of what you see on the mapping.

           25  It's detail-level things that surveyors would worry
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            1  about.

            2            So I believe these maps are a reasonable

            3  representation of what the bed of the reservoir looked

            4  like not long after the reservoir was constructed.

            5      Q.    So the map on Slide 53 has a date on it of

            6  April 1915.

            7      A.    That's correct.

            8      Q.    Do you see that?

            9      A.    I do see that.

           10      Q.    Is that using the 1914 data?

           11      A.    That's correct.

           12      Q.    And in 1914 the reservoir was there, right?

           13      A.    The reservoir had been there for roughly

           14  three years.

           15      Q.    So what process, is it your understanding,

           16  that the Reclamation Service went through to determine

           17  the elevations on this map, given that the water level

           18  was already above the land?

           19      A.    Yes.  So they established a series of cross

           20  sections, transects across the reservoir.  The

           21  documentation says they were spaced at 100 to 500-foot

           22  spacings.  And when we look at the details of some of

           23  these maps, you'll see some triangle points on the

           24  maps, and those are the monuments at the ends of the

           25  cross sections.  So that will give you a flavor for the
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            1  density of the cross sections.

            2            So they surveyed those monuments in, and in

            3  1914 they used the water level at the time of the

            4  survey as their reference mark, and then they floated

            5  across in a boat along the transect and they dropped a

            6  sounding weight down to the bed of the reservoir and

            7  recorded the depth.  And then they related that to the

            8  water surface at the time they did the survey, so that

            9  they could get a cross section profile across the

           10  reservoir, of the ground across the reservoir.

           11      Q.    As of 1914, Roosevelt had been filling for

           12  several years; is that correct?

           13      A.    For about three years, yes.

           14      Q.    So when a new reservoir is built, is there

           15  some amount of sediment that's deposited on the land

           16  underneath the reservoir upstream from the dam?

           17      A.    Could you ask that question again?

           18      Q.    Yeah.  Probably not a good question.

           19            Was there sedimentation that occurred on the

           20  bottom of the reservoir between the time the dam was

           21  built and the time the survey was done?

           22      A.    There was.

           23      Q.    And so would the elevation shown in that 1914

           24  sediment survey necessarily be exactly the same as what

           25  the elevation was prior to building the dam?
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            1      A.    No, they would not.  And there were three

            2  specific areas that they noted some substantive

            3  changes, I would say, or substantive amount of

            4  deposition.

            5            They said there was 6 to 8 feet of deposits

            6  in the narrow piece of land near the dam, and I believe

            7  the dam is right where my somewhat shaky laser is

            8  pointing.  It's in that little neck right there, I

            9  think, that they're talking about.  And their

           10  conclusion was that that actually had deposited in

           11  there during the period of construction of the dam when

           12  they had the coffer dams and the diversion in place at

           13  that location.  They're not -- it was there when the

           14  dam was completed, basically.

           15      Q.    And were you able to find any surveys of the

           16  elevation of the land beneath the dam before the dam

           17  was built?

           18      A.    There are a few very localized surveys in

           19  that area that we found documentation of.

           20  Unfortunately, the resolution of those surveys was not

           21  really adequate to shed a whole lot of light on the

           22  question that we're wrestling with here.

           23      Q.    So is this 1914 sediment survey as close

           24  information as you can get?

           25      A.    It's the best information I could get about
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            1  what was there before.  Okay.

            2      Q.    And I think we said this, and it's on the

            3  page.  This survey was done by the United States

            4  Reclamation Service?

            5      A.    The U.S. Reclamation Service.

            6      Q.    Was that the predecessor to the Bureau of

            7  Reclamation today?

            8      A.    That's my understanding, yes.

            9            So if I could just add a little bit of

           10  detail.  I mentioned there were three areas that they

           11  noted sedimentation in both the 1914 and 1916 survey.

           12  We talked about the one by the dam.  They also said

           13  there was a fair amount of sedimentation at the head of

           14  the Tonto Creek arm and the Salt River arm, in both

           15  areas.

           16            The 1914 survey report concluded that the

           17  total amount of sediment was about 14,000 acre-feet,

           18  which is a really small, obviously, percentage of the

           19  total storage in the reservoir.

           20            The 1916 survey adjusted that to about

           21  27,000, based on their adjustment of the triangulation

           22  system and so on that had been done for the 1914

           23  survey.

           24            And then between 1914 and 1916, there was

           25  another 20,000 deposited within the confines of the
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            1  1914 survey, and because they were at a higher level at

            2  that time, they extended it farther up both branches.

            3            The bottom line is, as of 1916, there was

            4  about 62,000 -- they concluded there was about 62,000

            5  acre-feet of sediment in the reservoir.

            6      Q.    Did you obtain and provide to the Commission

            7  some supporting information about the sediment surveys?

            8      A.    I did.  I believe we submitted the three --

            9  excerpts from the three reports that discuss the

           10  information that I talked about as exhibits.

           11      Q.    And I believe those are also part of

           12  Exhibit C039, the last revision.  Yes.

           13            Anything else on Slide 53?

           14      A.    No.

           15      Q.    Slide 54?

           16      A.    So 54 is just a recent Google Earth photo of

           17  the reservoir so that you can -- if we flip back and

           18  forth between, you can get a sense of what that -- what

           19  the reservoir looks like today full of water.

           20      Q.    Okay.

           21      A.    So let's look --

           22      Q.    This is 55?

           23      A.    Move to Slide 55 and look at some details.

           24            I've zoomed in on portions of the mapping in

           25  key areas so that we can see what they actually drew on
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            1  those maps.

            2            The triangle points that are numbered around

            3  the edge are the monuments that represent their

            4  transects.  So this -- the one right above the dam they

            5  would have gone across a line between the two points on

            6  opposite sides of the canyon and so on as we move

            7  upstream.

            8            Again, they concluded that there was 6 to 8

            9  feet of sediment deposited in this area.  Actually, let

           10  me correct that.  The 6 to 8 feet was the 1914 period.

           11  And then the total amount by the time they got to 1916

           12  was closer to, I think they said, 22 to 28 feet, so a

           13  fair amount of sediment in there.  And so the contours

           14  here would certainly not be representative of what was

           15  there.

           16      Q.    And that's the area right up next to the dam;

           17  is that correct?

           18      A.    Yeah, that really narrow part of the canyon

           19  above the dam.

           20      Q.    Is that where you would expect the highest

           21  layer of sediment to be laid down?

           22      A.    Well, yes and no.  The way they characterize

           23  it, it was mostly silt.  So you would expect to see a

           24  lot of silt.  That is a place where silt would fall

           25  out.  Typically, you would expect the bulk of the
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            1  sedimentation to occur at the head of the two arms of

            2  the reservoir, because that's where most of the

            3  sediment is coming in; but it's not unusual to see silt

            4  all the way down against the front of the dam.

            5      Q.    Was the channel of the river depicted on this

            6  map?

            7      A.    There are pencil lines that had been added to

            8  the map that appear to represent what they believe the

            9  channel alignment to be at the time of the reservoir,

           10  and so -- at the time of the survey.  I'm sorry.  And

           11  those are depicted by the sort of gray lines here.

           12            And one interesting thing that we see in this

           13  image is the sort of multichannel pattern that you see

           14  at the confluence of Tonto Creek coming in from the

           15  left, and then the Salt River comes in from the right.

           16  And so there are obviously a lot of, historically even

           17  before the reservoir, a lot of sedimentation in that

           18  area, sort of an alluvial fan at the mouth of Tonto

           19  Creek.  And that's what contributes to that braiding

           20  effect.

           21            And we'll see some photographs of that later

           22  on this morning, of what that looked like prior to the

           23  dam.

           24      Q.    Slide 56?

           25      A.    So Slide 56 is again moving up into the


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 11      01/28/2016
                                                                      2319


            1  reservoir.  The lower left corner is actually the upper

            2  right corner of the previous image that we looked at.

            3  And, you know, you see a fairly narrow piece of canyon

            4  right up in this area, and then it widens out into the

            5  broad sort of valley bottom that existed before the

            6  dam.

            7            And the interesting thing that you see here,

            8  there was very little additional sedimentation in this

            9  portion of the reservoir, according to the report.  It

           10  was either all at the head of the reservoir or stacked

           11  in right down at the dam.  So the contours in this area

           12  are probably very similar to what they were prior to

           13  filling of the reservoir.

           14            And the interesting thing you see here is,

           15  you know, you have one area of a split channel, so

           16  you've got one set of braids there; and then if you

           17  look at the contour lines, you see, in this case,

           18  fingers that point in the upstream direction, and those

           19  are an indication of additional channels that

           20  preexisted the reservoir.

           21      Q.    There are actually three areas of split

           22  channels in this map, aren't there?

           23      A.    Well, we have the one that we previously

           24  looked at down at the mouth of Tonto Creek.  This is

           25  Tonto Creek coming in in that area.
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            1      Q.    Isn't there another one up in the upper

            2  right?

            3      A.    I'm seeing the downstream end of another

            4  split at this location as well.

            5      Q.    And this is on the Salt arm above the

            6  confluence; is that right?

            7      A.    That's the Salt arm above the confluence.

            8      Q.    Slide 57 then?

            9      A.    So this moves again upstream.  So that third

           10  split that Mr. McGinnis referred to is this guy right

           11  here.  You could just see the very end of that in the

           12  previous slide, and we're moving on upstream.

           13            There's, again, a constriction.  This is

           14  called Windy Hill at this location, according to the

           15  map.  And then you go up and there's a fairly broad

           16  floodplain here, and you see multiple fingers and

           17  several flow splits, the way they've sketched it in, as

           18  we move farther up in the reservoir.  And, again, this

           19  is down in the middle of the reservoir, so you wouldn't

           20  expect to see much sedimentation as a result of the

           21  presence of the reservoir in this location.  That's

           22  probably fairly close to what it looked like prior to

           23  the dam.

           24      Q.    Slide 58?

           25      A.    And then we continue to move upstream towards
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            1  the head of the reservoir; multiple fingers in this

            2  area, a flow split.  So, again, very consistent with

            3  the patterns that we saw before.  We're getting into an

            4  area where some of what you see here could actually be

            5  influenced by the sedimentation in the head of the

            6  reservoir.

            7      Q.    Slide 59, is that another portion of the 1915

            8  map?

            9      A.    This is actually up at the head of the

           10  reservoir.

           11            There's some uncertainty about all of this,

           12  about the quantities of sediment, I should point out;

           13  and that is because the original prereservoir survey

           14  was a fairly coarse resolution.  It was only about

           15  10-foot contour interval.  And so they discuss this in

           16  the reports; that, you know, comparison to the old ones

           17  in those areas at the head of the two arms of the

           18  reservoir, to get a really rigorous estimate of the

           19  sedimentation is a little bit dicey because of the

           20  coarse resolution.

           21      Q.    Is that because the 1914 and 1916 surveys

           22  were done at a smaller elevation contour?

           23      A.    Much higher resolution, yes.  The mapping

           24  here is probably fairly accurate.

           25      Q.    Okay.  Slide 60?
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            1      A.    Okay.  So just to give you a sense of the

            2  gradient through the reservoir, I've taken the modern

            3  profile.  This is just a piece of what we looked at

            4  yesterday on one of the initial slides.  So we have

            5  Roosevelt Dam and the reservoir elevation here, and you

            6  see where the upper part of the reservoir is in this

            7  location.  So this is water surface and then channel

            8  bed from the USGS 10-meter resolution mapping, and I've

            9  plotted the gradient of the bed profile indicated by

           10  the mapping that we just looked at on the map, just for

           11  reference.

           12            And I just noticed that I have a typo on

           13  here.  The legend that says 16 feet per mile is

           14  correct.  The slope labeling, unfortunately, on the

           15  plot is not correct.  That actually applies to a

           16  similar one we'll look at down under Stewart Mountain

           17  Dam.  So this should be 16 feet per mile in the middle

           18  of the plot.

           19      Q.    That's next to the blue line?

           20      A.    Next to the blue line, yes.

           21      Q.    Okay.

           22      A.    Yes.

           23

           24             EXAMINATION BY COMMISSIONER ALLEN

           25                 COMMISSIONER ALLEN:  The area that's
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            1  above the lake, maximum lake level that does conform to

            2  the slope that existed prior to the reservoir being

            3  constructed is all what?

            4                 THE WITNESS:  This is probably the

            5  sedimentation, the delta at the head of the reservoir,

            6  yes.

            7                 COMMISSIONER ALLEN:  Okay.  The

            8  interesting thing about that is that it's above the

            9  static water level or the maximum water level of the

           10  reservoir.

           11                 THE WITNESS:  Yes.

           12                 COMMISSIONER ALLEN:  So that means that

           13  the sedimentation actually occurred upchannel from

           14  where the reservoir -- where one would think the

           15  reservoir would actually be.

           16                 THE WITNESS:  Yes.  There are several

           17  processes involved there.  One, of course, is this is

           18  just sort of a normal water level, and the reservoir

           19  level can be higher than that.

           20                 COMMISSIONER ALLEN:  Okay.

           21                 THE WITNESS:  And then what tends to

           22  happen is, you have coarse-grained sediment moving

           23  down.  It stacks in right in this area and then it kind

           24  of builds in the upstream direction, so you get a fan.

           25  It doesn't have to be in the backwater to create
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            1  deposition.

            2                 COMMISSIONER ALLEN:  Yeah.

            3                 THE WITNESS:  So it's not unusual.

            4

            5             DIRECT EXAMINATION (CONTINUED)

            6  BY MR. MCGINNIS:

            7      Q.    Okay.

            8      A.    So it was just for context in the overall

            9  slope.

           10      Q.    Slide 61?

           11      A.    So this is one of the maps that I referred to

           12  earlier that is actually a prereservoir map that shows

           13  the narrow arm that we talked about earlier.  Roosevelt

           14  Dam is at this location.

           15            And this, I believe, was done prior to or

           16  during construction of the dam.  Unfortunately, they

           17  show the Salt River, just the water surface there, so

           18  there are really not much detail you can gain about

           19  what the river looked like, other than it was just

           20  single-thread in that narrow neck.  And then this cross

           21  section is really focused on the valley profile.  And

           22  so you can kind of see the river down in the bottom.

           23            About the best you can get off of a map like

           24  this is what was the typical width of the river.  We

           25  don't really know what the discharge would have been
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            1  for mapping of the water surface that they seem to be

            2  showing with the river boundary.

            3      Q.    Is there an inset on that map that relates to

            4  the condition of the river at the confluence of Salt

            5  River and Tonto Creek?

            6      A.    And there is, and so that's the relevant --

            7  one of the relevant points about this slide.  They

            8  show -- consistent with the braided pattern that we

            9  looked at in the earlier image, there's a set of arrows

           10  at the top of the figure, and the labeling by those

           11  arrows say "River bottoms of shifting sand changing

           12  channels."  And it's very characteristic of a

           13  braided-type river segment.

           14      Q.    And this map was done?

           15      A.    In 1908.

           16      Q.    By?

           17      A.    By the U.S. Reclamation Service.

           18      Q.    And 1908, was that a time when personnel from

           19  the Reclamation Service were up at Roosevelt doing work

           20  on the dam?

           21      A.    Yes, it was under construction at that time.

           22      Q.    So would they have been familiar, you think,

           23  with the condition of the river while they're up there?

           24      A.    Sure.

           25      Q.    Slide 62?


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 11      01/28/2016
                                                                      2326


            1            I guess is that the end of the testimony

            2  focusing specifically on --

            3      A.    Aside from the photographs that we'll look at

            4  later on this morning, that's the extent of the

            5  information that I was able to find about what was

            6  under the reservoir prior to the reservoir existing.

            7      Q.    So are we now moving on to Segment 4?

            8      A.    So let's move down to Segment 4.  This

            9  goes --

           10      Q.    Before we get there, Segment 4, can you tell

           11  us what that stretch is?

           12      A.    Yes.  Excuse me.

           13            Segment 4 goes from Roosevelt Dam to Stewart

           14  Mountain Dam.  So it's the reach that is basically

           15  inundated by the series of reservoirs below Roosevelt.

           16      Q.    So you're on Slide 63 now?

           17      A.    I'm on Slide 63.

           18            I'll show just a few photographs of what that

           19  looks like today.  These are photographs that I took

           20  from a helicopter in November of 2013.  This one is a

           21  view looking downstream.  Roosevelt Dam is just behind

           22  us a couple miles, and this is just the reservoir, the

           23  inundated area.  And one thing you can see, it's a

           24  fairly narrow canyon and it's bedrock-controlled on the

           25  side.  So if you can imagine, if you extend those
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            1  slopes down to the bottom of the valley under that

            2  water, it's quite narrow.

            3      Q.    Is that necessarily what the river in that

            4  area would have looked like before the dams were built,

            5  or is it affected by the downstream dams?

            6      A.    The water that you see in the photograph now?

            7      Q.    Yes.

            8      A.    Yes.  No, it wouldn't have looked anything

            9  like that.

           10      Q.    And why is that?

           11      A.    Well, because the gradient or the effective

           12  gradient of the river now is essentially flat, so it's

           13  a pool; whereas there was a substantial slope, and so

           14  you would have seen a canyon-bound river with riffles

           15  and rapids and pools and things, vaguely similar to

           16  what Segment 2 looks like, although probably it wasn't

           17  as steep as Segment 2 and not quite as rough, but still

           18  similar.

           19      Q.    So is there more water at that particular

           20  location now because the water's backed up by the

           21  downstream dams?

           22      A.    Yes.

           23      Q.    Is that all you had for Slide 63?

           24      A.    That's all I had for Slide 63.

           25      Q.    Moving to Slide 64?
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            1      A.    So if we move to 64, this is another just

            2  typical photo of the canyon-bound section.  This is

            3  about 4 miles below Horse Mesa.  And I would basically

            4  make the same comments I made previously about this

            5  slide; narrow canyon, bedrock-controlled.  What we see

            6  here is ponded water, nothing like you would have seen

            7  prior to the reservoirs.

            8      Q.    Okay.  Slide 65 then?

            9      A.    And this is a view upstream of Mormon Flat

           10  Dam.  You see the pool up above the dam, and then down

           11  below, that's also ponded water backed up by Stewart

           12  Mountain that's ahead of Saguaro Lake.  But, again,

           13  this whole Segment 4, the characteristics are pretty

           14  similar all the way through the reach; canyon-bound.

           15      Q.    Would you say that the water conditions at

           16  least between the head of Roosevelt and Stewart

           17  Mountain are all affected by the dams?

           18      A.    Yes, clearly.

           19      Q.    66?

           20      A.    So moving to Slide 66, we had a similar set

           21  of mapping that was collected by the Reclamation

           22  Service in 1903, actually.  So it was certainly

           23  pre-Stewart Mountain Reservoir.  And I went through a

           24  similar exercise there; plotted the gradient of the

           25  riverbed as indicated on those maps from the contours,
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            1  just to get a sense of how the profile compared with

            2  what we have today.

            3            The upper red line, again, is the same modern

            4  profile that we talked about earlier; and then the blue

            5  line with the crosses on it is from the 1903

            6  Reclamation Service mapping.

            7            It's curious that the profile indicated here

            8  at the base of Mormon Flat Dam in 1903 was some 10 feet

            9  or so below what we currently have as the base of

           10  Mormon Flat Dam.  There was no contour in that area on

           11  the mapping, so it's not clear if maybe there's a

           12  little bit of a hump in the profile there.  There could

           13  be error.  We don't know.

           14            The sort of heavy marks that you see at the

           15  base of Mormon Flat Dam, they come from a different

           16  data source than the brown, another more recent set of

           17  mapping that I had that showed that as the elevation,

           18  which corresponds to the current.

           19            So there's some uncertainty about the

           20  elevations on here.  Nonetheless, the slope of that

           21  area is actually the 10 feet per mile that I

           22  inadvertently put on the other plot.  So the gradient

           23  here is about 10 feet per mile.

           24      Q.    And that 1903 Reclamation Service data, does

           25  that come from a time before any of the storage dams
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            1  were there?

            2      A.    Yes, it does.

            3      Q.    Slide 67 then?

            4      A.    So this is actually the mapping that that

            5  previous profile we talked about came from, and I'll do

            6  a similar thing to what I did with the Roosevelt

            7  Reservoir mapping.  This is sort of an overview of what

            8  it shows.  The downstream end of the map is Stewart

            9  Mountain Dam and then Mormon Flat Dam is near the

           10  upstream end of the map.

           11      Q.    And what year is this map?

           12      A.    And so this mapping was done in 1926, so it

           13  would have been after completion of Roosevelt, but

           14  obviously prior to Stewart Mountain Dam.

           15      Q.    Okay.  Slide 68?

           16      A.    So Slide 68 and the next few slides zoom in

           17  on pieces of that mapping, so that we can see some of

           18  the notation and the way they represented the river

           19  channel.

           20            There are notes, you'll notice, on several of

           21  these about, you know, sand and gravel present.  This

           22  was apparently a sand and gravel bar in this area.

           23  We're starting towards the downstream end, so this is

           24  Stewart Mountain Dam now and moving upstream.

           25            Right under the dam or just immediately
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            1  downstream from the line of the dam, there's a large

            2  sand and gravel bar that splits the channel into two

            3  parts.  On the upper part of the figure you see a

            4  pretty wide area depicted for the channel.  It's not

            5  clear whether that would be a flow split or could even

            6  be a pool, for that matter.

            7            But there's obviously a fair amount of

            8  alluvium and some splitting of the channel in this

            9  area.

           10      Q.    Do you know what the dashed lines are on the

           11  map?

           12      A.    I believe that is intended to represent the

           13  edge of water at the time of the mapping.

           14      Q.    And this was after Roosevelt was constructed;

           15  is that right?

           16      A.    This is after Roosevelt was constructed.

           17      Q.    And you talked earlier, Roosevelt was

           18  capturing some sediment; is that correct?

           19      A.    Yes.

           20      Q.    So you had sand bars basically within the

           21  channel even after Roosevelt was taking some of the

           22  sediment out upstream?

           23      A.    That's correct.  The bulk of the sediment

           24  that comes in from Tonto Creek in the Upper Salt River

           25  would be trapped in Roosevelt Reservoir.  So there's


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 11      01/28/2016
                                                                      2332


            1  undoubtedly some impact of that at this location, most

            2  likely coarsening of the surface there.  There's

            3  probably less sand than there would have been prior to.

            4      Q.    And you talked about this, but can you read

            5  what it says right there where I'm pointing?

            6      A.    The area, this sort of oblong shape, the note

            7  inside that says "Sand and Gravel Island."  And then

            8  there's a "Main Channel" and a "Secondary Channel."

            9      Q.    And those are stated on the map, right?

           10      A.    That's on the map, yes.

           11      Q.    Slide 69 then?

           12      A.    So just moving upstream again.  Some other

           13  interesting notes that are similar to what we saw

           14  before on the left side of the map.  We see again this

           15  sand and gravel island, so we have a flow split at this

           16  location, and then there's a sand and gravel bar right

           17  going into that bend.

           18            So it's similar to the process I talked about

           19  yesterday.  There's probably some backwater from partly

           20  the constriction and partly just the fact that we have

           21  the force of water around a bend, and so we have

           22  deposition in that area.  And we often see sand and

           23  gravel bars in that position in a river.

           24            They characterize the material, along the

           25  sides of the river here at least, as good sand and
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            1  gravel.  As we go upstream, that portion does appear to

            2  be a single-thread channel in that portion of the

            3  reach.

            4      Q.    Slide 70?

            5      A.    Moving farther upstream, here is another

            6  fairly sharp bend in the river, and the channel

            7  bifurcates, an island or sand gravel bar right in the

            8  middle of that bifurcation.  So we've got two channels

            9  there, and the bar in the middle is good sand and

           10  gravel.

           11      Q.    Then Slide 71?

           12      A.    And then as we get farther upstream, this is

           13  in a very constricted part of the canyon, obviously a

           14  single-thread channel, although they do note at least

           15  one sand and gravel bar in this segment of the reach in

           16  the middle of the channel.  That bar would be exposed

           17  at some flow levels and under water at other flow

           18  levels.  You can't tell from this mapping what flow

           19  would actually inundate the bar.

           20      Q.    Okay.  Slide 72?

           21      A.    72, very similar, single-thread channel,

           22  really narrow; but they do note sand and gravel bars,

           23  at least one sand and gravel bar in this portion of the

           24  reach.

           25      Q.    Slide 73?


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 11      01/28/2016
                                                                      2334


            1      A.    And then 73 is the same.  They note one bar

            2  down at the bottom.  It's a very narrow, single-thread

            3  channel in this area, and the note says we're about

            4  9 miles upstream from Stewart Mountain Dam.

            5      Q.    So does that mean the maps we just looked at

            6  cover an area about 9 miles?

            7      A.    Yes.

            8      Q.    And you saw numerous sand bars on there; is

            9  that right?

           10      A.    Sand and gravel bars, yes.

           11      Q.    Did you see any notations of rapids in that

           12  particular section?

           13      A.    I did not.

           14      Q.    Slide 74 I think is where we switch

           15  PowerPoints; is that correct?

           16      A.    That is.

           17      Q.    We'll come back to it.

           18            And the other PowerPoint you're pulling up is

           19  the portion of Exhibit C038 in the record.

           20            Can you tell us what this PowerPoint

           21  represents?

           22      A.    So this is a series of historical aerial

           23  photographs that show various portions of the reach

           24  that we're discussing.  It focuses mostly on Segments 3

           25  and 4, the area around Roosevelt Dam and some of the
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            1  other dams.  We also have some photographs of Granite

            2  Reef Dam downstream that we'll be talking about later

            3  when we switch back to the other PowerPoint.

            4      Q.    I think you said aerial photographs.  Were

            5  these aerial, or were they taken from the ground?

            6      A.    Did I say aerial?  I apologize.  These are

            7  oblique historical ground photographs that were taken

            8  of the reach.

            9            You've probably seen some of these before,

           10  but most of them are fairly high-resolution

           11  photographs.  And so the images that you've seen in the

           12  past of the ones that you have were fairly low

           13  resolution or they were zoomed out a long way and you

           14  couldn't see much.  And so we were able to take these

           15  higher resolution ones and zoom in, so we can focus in

           16  on some details that you, I think, haven't previously

           17  seen.  So that's our main intent here.

           18      Q.    Several of these photographs have a notation

           19  on them that says "Lubkin," L-U-B-K-I-N?

           20      A.    Yes.

           21      Q.    Do you know what that is?

           22      A.    Well, he was a photographer back at roughly

           23  the time that Roosevelt Dam was being constructed, and

           24  he took a large number of photographs in the area.

           25  They're of really good quality.
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            1                 MR. MCGINNIS:  And just for the

            2  Commission, I think Dr. Littlefield is going to talk

            3  some about Mr. Lubkin when he's here, and we would have

            4  had him first, but we switched in order to accommodate

            5  the schedule.  So you'll find out more about

            6  Mr. Lubkin.

            7  BY MR. MCGINNIS:

            8      Q.    Let's go through these photographs, and I

            9  want to go a little more quickly than we've been with

           10  the graphs and slides, just because I think they're

           11  more intuitive and take less discussion.

           12      A.    Right.  Our intent here is just to give you a

           13  sense of what it looked like at that time.

           14      Q.    Let me ask you another question about these

           15  in general.  A lot of these photographs seem to be

           16  taken at Roosevelt or at the Granite Reef Dam site; is

           17  that right?

           18      A.    Yes.

           19      Q.    Would that have been because that's where the

           20  Reclamation Service was primarily working in the first

           21  decade of the 1900s?

           22      A.    I assume that's the case, yes.

           23      Q.    Let's go to Slide 3 on this Exhibit C038

           24  PowerPoint.

           25      A.    Okay.  So this particular picture was taken
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            1  by Mr. Lubkin on January 14th, 1904, prior to Roosevelt

            2  Dam.  It's right at the damsite, according to his note.

            3  I looked up the flows at the at Roosevelt gage.  It's

            4  222 cfs was the mean daily flow on that day.

            5      Q.    Hold it just a second.

            6                 MR. MCGINNIS:  Before we go on, would it

            7  help if we turn the lights out?

            8                 CHAIRMAN NOBLE:  Yes, yes.

            9                 MR. MCGINNIS:  Can you guys see these

           10  okay?

           11                 CHAIRMAN NOBLE:  Yes.

           12                 MR. MCGINNIS:  It would help or you can

           13  see them okay?

           14                 CHAIRMAN NOBLE:  Well, it depends who

           15  you're trying to help.

           16                 (A brief recess was taken.)

           17  BY MR. MCGINNIS:

           18      Q.    So this is Slide 3 on the photograph

           19  PowerPoints?

           20      A.    Yes, yes.

           21      Q.    What were you saying about that?

           22      A.    So, again, this is a photograph looking

           23  downstream.  I believe it's looking downstream at the

           24  damsite.  So we can zoom in on this photograph a little

           25  bit and see some interesting things.
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            1            We have a gravel bar in the center, and we

            2  can just zoom in and have a look at the fairly

            3  coarse-grained material that you see on that gravel

            4  bar.

            5            Of particular interest would be the sort of

            6  rapid or riffle that you see at the end of that gravel

            7  bar.  If we zoom in on that, you can see that it's --

            8  actually, this one tells me that we're looking upstream

            9  in this photograph, and I misspoke earlier.  But it's

           10  very coarse-grained material over much of that area.

           11  Again, this is 220 cfs, so it's a fairly --

           12      Q.    Let's go back to the main photograph.

           13      A.    Yeah.  Sorry.

           14      Q.    So do you think this is looking upstream at

           15  the damsite or downstream?

           16      A.    I believe it is, just based on the character

           17  of the zoomed-in photo there.

           18      Q.    Do you see in the background, does that look

           19  like mountains to you?

           20      A.    Yes.

           21      Q.    Does it look to be a white building there?

           22      A.    I think so.  Yeah, up on the top of the hill

           23  there.

           24      Q.    So you think this is downstream from the

           25  damsite, looking up at the damsite; is that what you


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 11      01/28/2016
                                                                      2339


            1  just said?

            2      A.    We're looking in the upstream direction.

            3      Q.    Okay.  I'm sorry.  I was just confused.

            4      A.    Sorry.

            5      Q.    Keep going.

            6      A.    So we'll zoom in on this whitewater-ish area

            7  that we see at the end.  So the bar is forcing the

            8  water over against the valley side.  There's a bunch of

            9  coarse-grained debris on the side here.  It's obviously

           10  very shallow at this time at 220 cfs.

           11      Q.    If you had a load of logs that you were

           12  trying to float down the river at this location, at

           13  this flow, do you think that gravel bar would present a

           14  problem?

           15      A.    The gravel bar would be a problem and, also,

           16  the coarse material on this side.  You might get a few

           17  through this area, but I think you might have a whole

           18  lot of logs hung up on the rocks.

           19      Q.    And what was the median flow for this

           20  segment?

           21      A.    This is below Tonto Creek, so my assessment

           22  of that, it's about 340 cfs.

           23      Q.    And I think you said this flow the day of

           24  this picture was?

           25      A.    220.
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            1      Q.    So it's below the median?

            2      A.    It's below the median, yeah.

            3      Q.    Sorry.  Go ahead.

            4      A.    So this is a photo, again one of the Lubkin

            5  photos taken on the same day.  He's up on the hill

            6  looking upstream at the Tonto/Salt River confluence.

            7  Tonto Creek is just off the left of the photo and then

            8  this is the Salt River coming down the valley, and this

            9  is that sort of multichannel area that we saw in the

           10  mapping right above the confluence, and then it necks

           11  down into the canyon, and the dam is just off the

           12  page/photograph to the right side.

           13      Q.    And this is Slide 8?

           14      A.    Sorry.  This is Slide 8.

           15      Q.    Is that depiction of the area near the

           16  confluence of the Salt and Tonto Creek consistent with

           17  what you saw on the map we looked at earlier?

           18      A.    Yes, it is.

           19      Q.    Slide 9 then?

           20      A.    So we can zoom in on a few portions of this

           21  photograph and see some detail down in the channel.  So

           22  here's one box that we can look at.

           23      Q.    You're looking at Slide 10 now?

           24      A.    Sorry.  Looking at Slide 10.  And this is the

           25  area.  Again, Tonto Creek would be right off to the
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            1  left on this side, and then as the Salt River flow is

            2  coming down, you see at least three flow splits, some

            3  riffly-looking areas that are obviously quite shallow.

            4      Q.    The captions on these photographs, were they

            5  on the original photographs, or did you add those?

            6      A.    These have been added to clarify.  Some of

            7  the notes are -- you can see on the photographs; some

            8  are not.  Some of it was written on the back.

            9      Q.    Okay.  Slide 11, I think you're at?

           10      A.    Okay.  So we zoom back out again just to show

           11  a different area, and we'll zoom in on this shallow

           12  riffle in the lower left corner of the photograph; and

           13  you can see it's a gravelly, cobbly riffle and very,

           14  very shallow flow across that at this time.

           15      Q.    Okay.  That was Slide 12?

           16      A.    That was Slide 12.

           17            Slide 13, if we move upstream a bit towards

           18  the mouth of Tonto Creek, we can zoom in on another

           19  area and, again, very similar; gravel-cobble riffle,

           20  and you see a few rocks poking out here.  It's

           21  obviously very, very shallow at this location.

           22      Q.    And that's Slide 14?

           23      A.    That's Slide 14.  Excuse me.

           24            15, we move up around the bend now, and this

           25  would be all Salt River water at this particular
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            1  location.  So if we zoom in on Slide 16, again, you can

            2  make out a very shallow gravel-cobbly riffle along the

            3  side of the channel here, and we also have a split flow

            4  at this location around the mid-channel island.

            5            If we move to the other branch now over to

            6  the left side of the valley bottom, our right side, on

            7  Slide 17, we can zoom in on some similar areas.

            8            So Slide 18 is a riffle in the middle of that

            9  split flow reach, and you can see several areas here

           10  that are clearly very, very shallow at this discharge.

           11      Q.    Slide 19?

           12      A.    19, again, moving upstream above those flow

           13  splits, and even where the channel is basically

           14  single-thread, we see a couple of areas in here that

           15  are very, very shallow as well; one down towards the

           16  lower end of the photograph and then one towards the

           17  upper right portion of the photograph.

           18      Q.    Slide 20?

           19      A.    That was Slide 20.

           20      Q.    This is 21 then?

           21      A.    So this is Slide 21.  It's a similar view,

           22  just moved a little bit so you can see upstream in the

           23  base of the reservoir more.  And we can, again, zoom in

           24  on some additional areas from this photograph and have

           25  a closer look.
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            1      Q.    So you're now on 23?

            2      A.    So now I've moved to 23.  I believe this is

            3  the same riffle that we looked at previously, these two

            4  in the photo a few minutes ago, and I think we looked

            5  at this riffle as well.  But you see several places in

            6  here where the flow is very shallow.

            7      Q.    Okay.  This is 24?

            8      A.    24 is just an interesting photograph that was

            9  taken the next day by Lubkin of the valley bottom and

           10  some of the workers at the construction site.

           11      Q.    25?

           12      A.    This one focuses again upstream, taken on

           13  January 15th, 1904.

           14            We can zoom in on some areas here as well.

           15            So Slide 27, this is a flow split here and

           16  some shallow -- what appears to be a shallow riffly

           17  area in the background.

           18            28, same primary photograph.

           19            Zooming in a little bit upstream, again, you

           20  see bare cobble bars and then a bunch of really shallow

           21  riffly areas as we work our way upstream in that

           22  photograph.

           23      Q.    And this is Slide 29, right?

           24      A.    Sorry.  Slide 29.

           25      Q.    Is this on the Salt arm above the Salt-Tonto
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            1  confluence?

            2      A.    This is above the Salt-Tonto confluence, yes.

            3      Q.    Is the flow on this one still 222, or is it

            4  different here?

            5      A.    It's slightly higher.  I think it was 223 on

            6  this particular day.

            7            Yeah, 221.  Slightly lower, actually; 1 cfs

            8  lower.  It's the same.

            9            Okay.  So that was Slide 29.

           10            Slide 30 is now moving back down into the

           11  canyon, looking upstream through the damsite.

           12      Q.    Just for reference, the white building we

           13  talked about earlier, it looks like those buildings are

           14  up in there, right?

           15      A.    That's correct.  That's right.

           16            So we're down in the canyon now.  This is on

           17  the 16th, and the discharge on this day was also

           18  roughly 220 cfs.

           19            We can zoom in on an area here, moving to

           20  Slide 32, that's sort of in the center of that main

           21  photograph.  And you see some cobble bars.  You see a

           22  bunch of shallow area on the right side of the

           23  photographs here.  So there is a lot of shallow flow in

           24  this portion as well.

           25      Q.    These photographs from 1904, are they the
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            1  closest thing you've seen to photographs of the Salt in

            2  detail in its ordinary and natural condition?

            3      A.    It is, or they are.

            4      Q.    220 cfs, roughly, is that -- how does that

            5  rank among the median?

            6      A.    It's below the median, but it's above the

            7  90 percentile flow, so I think it would be in the range

            8  that at least Mr. Fuller characterized as ordinary

            9  condition, if you will.

           10      Q.    And is this before the dam was built?

           11      A.    This is before the dam was built.

           12      Q.    Was it before any significant diversions?

           13      A.    Yes, I believe so.

           14      Q.    Was it upstream from all the diversions we've

           15  been talking about at Arizona Dam and Granite Reef Dam

           16  down in the valley?

           17      A.    Certainly, yes.  This is as close as we could

           18  get to a natural flow in this part of the reach.

           19      Q.    That was 32?  I can't quite see the number

           20  down in the corner, so that's why I'm struggling.  So

           21  go ahead.  I think it's 32?

           22      A.    Okay.  So moving to Slide 33, this is the

           23  same one.  We'll zoom in on an area upstream right near

           24  the neck of where the canyon necks down.  And, again,

           25  you see sand and gravel bars projecting out into the


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 11      01/28/2016
                                                                      2346


            1  river from the left side and from the right side,

            2  narrow channel between them, and there appear to be

            3  riffly areas.

            4      Q.    And this is Slide 34?

            5      A.    Sorry.  Slide 34, yes.

            6      Q.    And is this downstream from the dam?

            7      A.    It's probably just slightly upstream from the

            8  present location of the dam or right in the vicinity of

            9  the dam.

           10      Q.    This is a blowup of Slide 33, right?

           11      A.    Oops.  Sorry.

           12            Yes, it is.

           13      Q.    And is that downstream from the dam, looking

           14  upstream to the damsite?

           15      A.    The damsite is in the photograph.

           16      Q.    I see.  Okay.

           17      A.    And I think that red box probably is slightly

           18  upstream from where the current dam sits.

           19      Q.    So does the dam sit about where the two large

           20  landforms come down to the river, whatever you call

           21  those?

           22      A.    I think the dam is probably right in this

           23  area.

           24      Q.    Were you done with Slide 34 then?

           25      A.    Yes, 34.
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            1            So this is Slide 35.  This is about a mile

            2  downstream from the damsite, according to the notes, on

            3  January 16th, so around 220 cfs.  You see cobble bars

            4  on both sides of the channel and, obviously, the water

            5  surface.

            6            Slide 36 is a view looking down into the

            7  canyon from near the damsite.  This is the temporary

            8  powerhouse.  That was taken on the same day, and you

            9  can see the river kind of in the background there down

           10  into the canyon below the dam.

           11      Q.    Okay.  Slide 37.

           12            You're on 38 now?

           13      A.    38.  We can zoom in on that particular area,

           14  and you see some sinuosity to the channel and some bars

           15  along the side.  It's difficult to tell here.  This

           16  looks pretty shallow to me, but it's hard to tell in

           17  this photograph.

           18      Q.    Slide 39?

           19      A.    39 was taken on May 30th of that year.  The

           20  discharge is now down to around 100 cfs, so that's a

           21  very low flow in this part of the reach, and we see the

           22  exposed gravel-cobble bar on the left side.  We're

           23  looking upstream now, so when I talk about right and

           24  left, I always do that with a downstream-oriented view.

           25  And you see the river coming through and the
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            1  constriction from the canyon.

            2      Q.    Does that look like a road or some kind of

            3  trail on the right of the river there?

            4      A.    Yes, it does.

            5      Q.    Slide 40?

            6      A.    Okay, 40.  This is May 31st, so, again, very

            7  low flows, between 100 and 110 cfs.  Same area to the

            8  left.  This is the powerhouse, and then you see that

            9  split flow area at the mouth of Tonto Creek on the left

           10  side of the photograph.

           11            So we can zoom in on that a little bit to see

           12  the conditions at this really low flow; a lot of

           13  exposed bars in the bottom of the channel here.

           14      Q.    Slide 42?

           15      A.    That was 42 --

           16      Q.    Okay.

           17      A.    -- the zoom-in portion.

           18            Okay, so moving to 43 now.  This is basically

           19  just an interesting photo of the cement plant near the

           20  damsite.  This was taken on the same day as the

           21  previous photos.  Let's see.  And you can see a piece

           22  of the river off to the right side.

           23            So you can zoom in there, and about the best

           24  you can say about this is you can see some of the old

           25  high flow braids in this part of the photograph.  Can't
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            1  see any water, actually.

            2            Okay, moving on then.  These slides,

            3  unfortunately, are a little bit out of place, but this

            4  is near Mormon Flat Dam.  This was taken on July 13th,

            5  1904.  Really low discharge at this location, about

            6  50 cubic feet per second.  And, you know, again, you

            7  see the cobble bar on the right side of the river here

            8  and then you see a bar on the inside as well.

            9            You can zoom in on that and basically see

           10  that in this sort of pool area, it looks like fairly

           11  fine-grained material and some vegetation on the bar at

           12  this point.

           13      Q.    You're now on Slide 48?

           14      A.    Sorry.  This is Slide 48, yes.

           15            Moving to Slide 49, the same location.  We

           16  can zoom in on another area down in the lower left of

           17  the photograph and see the sort of narrow channel here,

           18  the bar that projects out into it; interestingly, a

           19  couple of horses getting some water.

           20      Q.    And this says "Large Cliff Just Below Mormon

           21  Flat."

           22      A.    Yes.

           23      Q.    Right?

           24      A.    Yes.

           25      Q.    So where would that be now in relation to the
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            1  existing reservoir?  Would that be under Saguaro Lake?

            2      A.    This would be underwater at the moment.  It

            3  would be under Saguaro Lake, I guess.

            4      Q.    Moving on to Slide 51?

            5      A.    51, now we've moved back up into Roosevelt

            6  Reservoir, and this shows the work camp area and the

            7  powerhouse that was being constructed on the left side

            8  of the valley there.  You can see part of the valley

            9  bottom in this photograph.

           10      Q.    And this is a different date than the other

           11  photographs?

           12      A.    This photograph was taken on February 21st,

           13  1905.

           14      Q.    And what was the flow that day?

           15      A.    And this is a very high flow, actually.  It's

           16  about 3,600 cubic feet per second.

           17      Q.    The flow data that you're talking about on

           18  these photos, where did you get that?

           19      A.    That comes from the historic near Roosevelt

           20  gage.

           21      Q.    Is it near -- I'm always confused between

           22  near Roosevelt and at Roosevelt.

           23      A.    I'm sorry, I misspoke.  The at Roosevelt gage

           24  that was basically near the damsite.

           25            So the discharges that you see here include


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 11      01/28/2016
                                                                      2351


            1  both the Salt River and Tonto Creek.

            2      Q.    So Slide 51, that's -- where is that located?

            3      A.    This is up in -- looking upstream in the --

            4  what's now Roosevelt Reservoir.  You see the work camp

            5  area.

            6            And the discharge that I'm listing here

            7  includes Tonto Creek, and I don't know what the Tonto

            8  discharge was at this time.

            9            So we can zoom in on an area there and see

           10  the split flow channels off just to the right of the

           11  work camp area.

           12      Q.    Is this --

           13      A.    Again, fairly high flows.

           14      Q.    -- Slide 53?

           15      A.    This is Slide 53.

           16      Q.    And is this the same general area we were

           17  looking at previously with the split channels?

           18      A.    It is.

           19      Q.    Just at a much higher flow?

           20      A.    It is, yes.

           21      Q.    Slide 54?

           22      A.    So we can again zoom in on another area just

           23  moving slightly downstream.  At this fairly high flow,

           24  the water is pretty much all across the valley bottom

           25  here, very shallow in a lot of areas.  You see a lot of
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            1  debris.

            2      Q.    You're looking at 55?

            3      A.    Sorry.  I've moved to 55.

            4            But, nonetheless, you get the picture of sort

            5  of the braided multichannel character of the river in

            6  this particular area.

            7      Q.    Okay.  56?

            8      A.    Moving to 56, this is a photo taken on

            9  February 21st, similar day -- same day, 3,600 cubic

           10  feet per second, and you see the water filling,

           11  basically, the entire valley bottom through this area.

           12      Q.    57?

           13      A.    57, moving forward to March 21st, 1905, and

           14  when is a very large discharge, about 23,400 cubic feet

           15  per second, a flood; and you see the entire valley

           16  bottom is filled with water, and you see the flow

           17  constricting down into the canyon there.

           18      Q.    And is this at the confluence of the Tonto?

           19      A.    Yes.  The Tonto Creek comes in from the left

           20  side of the photo, and Salt River comes in from the

           21  right.

           22

           23               EXAMINATION BY CHAIRMAN NOBLE

           24                 CHAIRMAN NOBLE:  Before we jump on that

           25  one too fast, let's see.  57, is that a different site
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            1  than we've been looking at previously?  It is, isn't

            2  it?

            3                 THE WITNESS:  No, I believe it's the

            4  same site.  It's just a different vantage point.  I

            5  think he's farther up on the side of the valley looking

            6  down.  This is the powerhouse that we saw in some of

            7  the other photographs.

            8                 CHAIRMAN NOBLE:  Is that a new bridge?

            9                 THE WITNESS:  Very well could be, yes.

           10

           11              DIRECT EXAMINATION (CONTINUED)

           12  BY MR. MCGINNIS:

           13      Q.    This is taken a year later than the other

           14  photographs, right?

           15      A.    Yeah, this is a year later than the earlier

           16  photos, so...

           17            Okay.  All right.  Moving into the late fall

           18  now on Slide 58.  This photo was taken on

           19  November 11th, and it shows the start of the dam

           20  foundation, basically, at that time.  The flow here is

           21  700 cubic feet per second.  You see the powerhouse in

           22  the background here, so we're in the same general area,

           23  and this is the dam.

           24            Moving to Slide 59, moving forward to

           25  February 21st, 1906; fairly high discharge, a little
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            1  less than 1,500 cubic feet per second at this location.

            2  We're farther upstream now looking down in the Salt

            3  River arm.  The dam would be about where my cursor is

            4  pointing, behind what you see as the work camp on this

            5  knob.  Even at 1,500 you see a fairly significant

            6  riffle in this area, I guess I could say, large gravel

            7  bar on both sides of the channel.

            8      Q.    Would you say this photo is looking upstream

            9  or downstream?

           10      A.    I believe this is looking downstream.  You

           11  can see, I believe this is Tonto Creek.

           12      Q.    And the caption says "Looking Down"?

           13      A.    Yes, it does say that.

           14      Q.    You're on Slide 60 now; is that right?

           15      A.    Okay.  So just zooming in on that riffle a

           16  little bit so we can see that more clearly.

           17            On Slide 61, this is what the riffle looks

           18  like.  The notes say "Clay Beds, Looking Down Salt

           19  River From Clay Beds," which must be --

           20      Q.    And what was the flow at the at Roosevelt

           21  gage on this particular day?

           22      A.    1,460 cubic feet per second.

           23      Q.    This is not a particularly low flow then; is

           24  that correct?

           25      A.    Yeah.  That's a fairly high flow.
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            1      Q.    The next slide is 60?

            2

            3               EXAMINATION BY CHAIRMAN NOBLE

            4                 CHAIRMAN NOBLE:  Let's go back to that

            5  slide.

            6                 MR. MCGINNIS:  Sure.

            7                 CHAIRMAN NOBLE:  Lower left-hand corner.

            8                 THE WITNESS:  Yes.

            9                 CHAIRMAN NOBLE:  You see that marking

           10  there?

           11                 THE WITNESS:  The -- are you referring

           12  to --

           13                 CHAIRMAN NOBLE:  What appears to be

           14  either the number 18 or 1677 crossed out.

           15                 Slide 60, or 59.

           16                 THE WITNESS:  Ah, I do see that, yes.

           17                 CHAIRMAN NOBLE:  Can you tell us what

           18  that means?

           19                 THE WITNESS:  Unfortunately, I cannot

           20  tell you what that means.

           21                 CHAIRMAN NOBLE:  Okay.

           22                 THE WITNESS:  I don't know.

           23                 So let's see.  Moving forward then to

           24  Slide 62, this is a photo taken on February 21st, the

           25  same day.
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            1              DIRECT EXAMINATION (CONTINUED)

            2  BY MR. MCGINNIS:

            3      Q.    So is this still at 1,460 cfs?

            4      A.    1,460, including the flows from Tonto Creek.

            5  So it would be slightly less than that.  This is only

            6  the Upper Salt flows.

            7            But you see a split flow channel here.  You

            8  see two braids, and you see some riffly areas and so

            9  on.

           10            So we can zoom in on some of that.  This one

           11  actually is looking at -- includes part of Tonto Creek,

           12  moving to Slide 64 now.  This is Tonto Creek coming

           13  down and this is the Salt River, and you see this

           14  really shallow braided channel coming through this

           15  particular area as well.

           16      Q.    And, again, is this still a flow that's four

           17  or five times the median?

           18      A.    Yes.

           19      Q.    That was 64?

           20      A.    Yes.

           21            So 65, the same photo, just moving a little

           22  bit upstream.

           23            If we go to 66, we can zoom in on that and,

           24  again, have a good look at the gravel-cobble bars in

           25  the braided portion of the reach and the fairly shallow
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            1  flows in both of those branches.

            2            67, Slide 67, was taken about five days

            3  later.  The flow had dropped by a small amount.  At

            4  this point we're now standing at the mouth of the

            5  canyon looking up towards the Tonto Creek confluence on

            6  the left, Salt River coming from the right, and then we

            7  have the braided channels in the middle.  You see a

            8  riffle down here in the bottom of the photograph.

            9            So we can zoom in on a few of those areas.

           10  This is 68, showing the box that we're going to look

           11  at.

           12            And here's what that looks like if you zoom

           13  in on it.  So it's a pretty small channel that's not

           14  carrying a whole lot of flow, obviously quite shallow,

           15  a lot of sand and gravel deposits along that particular

           16  portion of the channel.

           17      Q.    This is the one I referred to as the air raid

           18  photo, because if you look in the lower right, does it

           19  look like there's some folks laying down there?

           20      A.    It does, indeed.

           21            The other interesting thing about this photo

           22  is you can see a wagon road crossing where they've been

           23  crossing the river, driving their wagons across the

           24  river, fording.

           25      Q.    Can you point that out for us?
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            1      A.    Yes.  Sorry.  These linear marks here.

            2                 COMMISSIONER ALLEN:  It looks like the

            3  wagon road comes down the river and then crosses.

            4                 THE WITNESS:  Yeah.  I think there's

            5  another photo that shows a little bit more clearly

            6  that's coming across.

            7  BY MR. MCGINNIS:

            8      Q.    Is this right about the Salt-Tonto confluence

            9  as well?

           10      A.    It is, yes.  Yes.

           11            Okay.  And then if we move down to the lower

           12  left corner, we can see the very shallow riffle at this

           13  location and the rocks sticking up out of the water.

           14      Q.    And there you're on Slide 71?

           15      A.    Sorry.  I'm on Slide 71.

           16            And the flow is roughly 1,400 cubic feet per

           17  second in this photograph.  So that's 71.

           18            72 is a little bit different vantage point

           19  looking at the work camp.  You see the powerhouse up on

           20  the side of the valley.  The dam would be down where

           21  the constriction is and, again, the braided portion of

           22  the channel.  This photo was taken on March 6th.  The

           23  flow had gone up to -- combined flow, Tonto and the

           24  Salt, is 1,570 cfs at this time.

           25            So you see multiple channels, a riffle in
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            1  this area that we can zoom in on.  So the box is shown

            2  on Slide 73; and then the zoomed image is Slide 74, and

            3  you see the cobble-gravel riffle at that particular

            4  location.

            5      Q.    And is that slide also, that photo, about

            6  five times the median flow?

            7      A.    It is.  1,530 was the mean daily flow that

            8  day.

            9            And zoom in on another area shown in

           10  Slide 75.

           11            The zoomed image is Slide 76, and, again, it

           12  shows a braided channel, you know, two different

           13  branches, very shallow flow at this fairly high

           14  discharge with sand-gravel-cobble bars in the middle as

           15  well.

           16                 CHAIRMAN NOBLE:  Dr. Bob, I apologize.

           17                 THE WITNESS:  Sure.

           18                 CHAIRMAN NOBLE:  I got caught up in just

           19  looking at these enthralling photographs.  It's time

           20  for a break.  Would that be okay?

           21                 THE WITNESS:  That works very well for

           22  me, thank you.

           23                 CHAIRMAN NOBLE:  Mark, is that okay?

           24                 MR. MCGINNIS:  Yes, sir.

           25                 CHAIRMAN NOBLE:  Let's take 15 minutes,
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            1  since we went over really badly.  The court reporter

            2  will have to recover, recuperate.  15 minutes, let's

            3  see.  10:20.

            4                 (A recess was taken from 10:07 a.m. to

            5  10:23 a.m.)

            6                 CHAIRMAN NOBLE:  Mr. McGinnis, please

            7  proceed.

            8                 MR. MCGINNIS:  Yes.

            9  BY MR. MCGINNIS:

           10      Q.    Dr. Mussetter, I think we finished on

           11  Slide 76 before the break; is that right?

           12      A.    Yes.

           13      Q.    Okay.  Let's go on to Slide 77.

           14      A.    Okay.  So Slide 77 was taken on March 8th,

           15  1906.  According to the records, the discharge here is

           16  about 1,480 cubic feet per second.  This photo is

           17  looking downstream from near the damsite.

           18            And we can zoom in on one particular area at

           19  least down in the lower right of the photograph and see

           20  fairly shallow flows, kind of a riffly area.  The bed

           21  in this area is obviously gravel-cobble, with a fair

           22  amount of sand in there as well.

           23      Q.    And you're on Slide 80?

           24      A.    Sorry.  That is Slide 79, actually.

           25            Looking at another area in more detail on the
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            1  left side, the box on Slide 80, moving to 81, it

            2  appears to be some type of a scour hole.  No, that's

            3  not true either.  That's sandy material that's

            4  deposited on the back side of the gravel bar, and then

            5  you see the water coming down along the side.

            6            Slide 83 is just an interesting photo of the

            7  stockpiling of the sand and gravel and cobbles, and you

            8  can see the river back sort of in the background here.

            9  83 is a view looking upstream through the damsite.  You

           10  can see the two tramways that are carrying materials

           11  across the river, the same day, 1,480 -- what did I

           12  say? -- 1,480 cubic feet per second, according to the

           13  gage.

           14            Moving forward to March 12th, again looking

           15  upstream through the damsite.  Discharge is -- the mean

           16  daily discharge on that particular day was about 6,700

           17  cfs, and it's on the rising limb.  It actually

           18  peaked -- or the mean daily flow on the next day was

           19  listed as 35,700.

           20      Q.    The caption on Slide 84 says "Looking

           21  Downstream."  But do you think it looks, from the

           22  topography, more like it's looking upstream?

           23      A.    That is a typo.  That's definitely looking

           24  upstream.  You can see the work camp up in the

           25  background here.
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            1            So moving to Slide 85, the same -- you know,

            2  this one does correctly say "Looking Upstream," on the

            3  same day, just sort of another view of that same area.

            4            Slide 86 shows a waterfall.  Must have been

            5  raining, or maybe there was an issue with the diversion

            6  ditch.  I think the diversion ditch is the area up

            7  above here, and so we've got some water spilling over

            8  the side, coming down into the channel.

            9      Q.    The caption actually refers to it as an

           10  overflow weir, right?

           11      A.    Yeah.  Yeah, that's correct.

           12      Q.    That's 1906?

           13      A.    April 21st, 1906.

           14      Q.    Slide 87?

           15      A.    87 is an image of a temporary brush dam near

           16  the intake to the power canal, and we assume that this

           17  is the diversion into the diversion tunnel on the power

           18  canal while they were constructing.  And this was taken

           19  on May 1st, 1906.  The discharge in the river at this

           20  time was listed mean daily flow of 2,650.

           21      Q.    And would this be upstream on the Salt arm?

           22      A.    This is upstream on the Salt arm.

           23      Q.    And your mean daily flow, would that include

           24  the Salt and the Tonto?

           25      A.    The 2,650 includes the Tonto, yes.
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            1      Q.    88?

            2      A.    88 is just another view of the same area, so

            3  you can see the dam and the constricted flow coming

            4  between the end of the brush dam and the wing wall.

            5  May 1st, same day.

            6            Moving ahead to July 8th, basically a view

            7  looking downstream through the construction site.  The

            8  listed flow on this day had dropped down to 475 cubic

            9  feet per second.  How much the diversions and things

           10  are affecting the flow in this image is not clear, but

           11  you definitely see the gravel bars, some riffles and

           12  things as you look downstream through the photo.

           13      Q.    So at the time of this Slide 89 photo, this

           14  was July 1906; is that what it says?

           15      A.    That's correct.

           16      Q.    And we just saw the upstream diversion for

           17  the power canal --

           18      A.    Yes.

           19      Q.    -- was there in May 1906?

           20      A.    That's correct.

           21      Q.    So the flows on Slide 89 would have, by then,

           22  been affected by the upstream diversion from the power

           23  canal?

           24      A.    Yes, they would.

           25      Q.    Okay.


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 11      01/28/2016
                                                                      2364


            1      A.    We can zoom in on the gravel bar just below

            2  the dam foundation there.  So looking at Slide 91, you

            3  see the large gravel bar and some riffly area and

            4  shallow areas moving downstream in the photograph as

            5  well.

            6      Q.    Slide 92?

            7      A.    92 is just an interesting image of the

            8  construction site that was taken on July 26th.

            9      Q.    93?

           10      A.    93, similar picture taken on August 22nd,

           11  1906, looking between the two coffer dams at the site.

           12      Q.    Slide 94?

           13      A.    94, this is a photograph, appears to be

           14  looking upstream.  I'm not a hundred percent sure which

           15  direction this was.  Yeah, it's looking upstream.  And

           16  you see the coffer dams.  Obviously it was damaged

           17  during some flooding that occurred, based on the note,

           18  August 22nd, 1906.

           19      Q.    So by the time you get to 1906, was

           20  construction of the dam pretty well underway?

           21      A.    It obviously was, as you can see in these

           22  photographs.

           23      Q.    And by then, was there a diversion for the

           24  power canal?

           25      A.    There was, yes.
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            1      Q.    And were there coffer dams to hold back the

            2  water to allow them to do construction right at the

            3  damsite?

            4      A.    That's correct, yes.

            5      Q.    So at that point, was the river less in its

            6  natural condition than it had been in those prior

            7  pictures we saw?

            8      A.    That's correct, yeah.

            9            Again moving ahead to Slide 95.  This is just

           10  a photo of them repairing the damage that you saw in

           11  the previous photo -- sorry -- of the coffer dam taken

           12  on August 22nd, 1906.

           13            And another photo of the repairs the same

           14  day.

           15            Slide 97 appears to be completion of the

           16  diversion weir that we looked at several slides back.

           17  This was taken on August 17th, 1906.

           18      Q.    So is this at the diversion for the power

           19  canal upstream?

           20      A.    This is the power canal, yes.  The diversion

           21  weir, brush weir, that we saw in the earlier photos is

           22  where my cursor is about in the middle of the photo,

           23  and then you can see the wing walls for the power

           24  plant.

           25      Q.    Slide 98, is that one we've seen before in
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            1  this proceeding?

            2      A.    I believe we have, yes.  This is Mr. Lubkin's

            3  dog, and you see the very braided channel at the

            4  confluence.  This is looking up the Salt River arm.

            5  Tonto Creek comes in from the left.  The dam is off the

            6  page below us.  And you see the very braided channel in

            7  this particular area.  We can zoom in on a portion of

            8  this to see what it looked like in more detail.

            9            So moving to Slide 100, you see the -- some

           10  sort of abandoned wet channels in the middle of that

           11  braid pattern, and then you see one thread of the

           12  channel back in the background.

           13      Q.    For this photo, since it's not dated, can you

           14  tell what the -- do you know what the flow was?

           15      A.    I don't know what the flow was here.  There's

           16  no dates on these photos.

           17      Q.    Slide 102?

           18      A.    So 102, we can zoom in on an area to the

           19  right side.  This is one of the main branches that you

           20  see in most of the depictions of the channel alignment

           21  there, and you see it's very shallow or even dry in a

           22  lot of places in this photograph.

           23            And then we can move down on that branch and

           24  zoom in on Slide 104 and see basically the same thing.

           25  There is one small channel coming along the side just
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            1  in the foreground here.

            2      Q.    And you don't know whether this was before or

            3  after the intake diversion dam was done for the power

            4  canal?

            5      A.    I do not know.

            6            Slide 105 is another undated photo that shows

            7  the work camp.  This is apparently a fairly early

            8  photo.  I don't see evidence of the powerhouse here.

            9  And we also don't know the date, so we don't know the

           10  flow.

           11            But there are images of the river that we can

           12  zoom in on.  One is in the sort of lower left part of

           13  the photograph.  So Slide 107 shows that.  You see a

           14  very rocky, shallow riffle about in the center of that

           15  photograph and then some other riffly areas moving

           16  downstream in that particular branch.

           17            Zoom in on it.  I think that's the same area,

           18  isn't it?

           19      Q.    We're up to 109 now?

           20      A.    We're up to 109.  I think we've duplicated

           21  here.

           22            Slide 110 then moves downstream towards the

           23  location of the dam and the constriction.

           24            And we can zoom in on 111 and see what that

           25  looks like.  So there's a large gravel-cobble bar,
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            1  shallow riffly area in the foreground.

            2      Q.    Is 112 another undated photograph?

            3      A.    112 is also an undated photograph, appears to

            4  be during a time of flooding.  The valley bottom seems

            5  to be pretty much full of water at this point.  You see

            6  Tonto Creek coming in from the left, the main Salt

            7  coming in from the right, and then just a big flooded

            8  valley bottom, basically, above the -- or in the

            9  vicinity of the confluence.

           10            We can look, zoom in on a portion of it in

           11  Slide 113, and this is actually the mouth of Tonto

           12  Creek in this image, but it shows sort of the braided

           13  pattern at the head of it.

           14      Q.    That's 114?

           15      A.    This is Slide 114.

           16            Moving over to the Salt arm, we can do a

           17  similar thing on 116; zoom in and see the significant

           18  braiding that's occurring in the valley bottom at this

           19  really high flow.  You see some gravel bars poking up

           20  out of the channel and multiple channels going many

           21  different directions.

           22            116.  Moving to 117 then, another undated

           23  Lubkin photo looking downstream through what appears to

           24  me to be the start of the construction of the dam

           25  foundation.  You can see some posts or something across
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            1  the water there in the middle of the photograph.

            2            We can zoom in on that a little bit.  So

            3  moving to Slide 119, looks like they're stretching some

            4  kind of a cableway or a line across the river between

            5  these pillars at this point.  In the background you see

            6  some sort of broken water that's probably the top of a

            7  gravel bar, and the main flow goes around the left side

            8  of that.  That was Slide 119.

            9      Q.    120?

           10      A.    120 is another undated photo that shows the

           11  same sort of multichannel pattern at the confluence of

           12  Tonto and Salt River right above the dam.

           13            So we can zoom in on that a little bit on

           14  Slide 122, and it shows the same, you know, several

           15  riffly, very shallow areas, at least three channels

           16  here.  This one carries flow from both Tonto -- the one

           17  on the top, from both Tonto Creek and the Salt River.

           18  This is the mouth of Tonto Creek right here.

           19      Q.    Slide 123?

           20      A.    123 is the flooded valley bottom, undated;

           21  but it basically shows the whole area under water, very

           22  wide channel.

           23      Q.    Again, is this at the confluence of the Salt

           24  and Tonto?

           25      A.    This is the Salt.  Again, Tonto Creek is on
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            1  the left side.  The Salt branch is on the right side.

            2            So we can zoom in a little bit on that and,

            3  again, see the braiding pattern on the main Salt branch

            4  at this location.

            5      Q.    You're on Slide 125?

            6      A.    Sorry.  I've moved to 125, yes.

            7            126 shows someone who's drawn an outline of

            8  the approximate location of the dam here, looking down

            9  into the canyon.  And you see the gravel bar in the

           10  foreground here.

           11            We can zoom in on that, moving to Slide 128,

           12  and you can see just the downstream edge.  Here's the

           13  edge of the gravel bar.  There's a gravel bar on this

           14  side, and the main flow comes through here in between

           15  the two bars.

           16      Q.    Okay.  129?

           17      A.    129 is another undated photo that is likely

           18  some distance downstream.

           19            130, the same thing.  You see some broken

           20  water in the background that could be a riffle or the

           21  head of a small rapid.

           22      Q.    Slide 131?

           23      A.    131, again, the exact location of these we

           24  don't know, but they're somewhere down in the canyon.

           25      Q.    And when you talk down in the canyon, you're
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            1  talking about what we refer to as the Salt River

            2  Canyon, or are you talking about the canyon below

            3  Roosevelt?

            4      A.    I'm talking about the canyon below Roosevelt

            5  in Segment 4.

            6            So we see some broken water in the middle of

            7  the photo here, and we can zoom in on that, moving

            8  forward to Slide 133.  So there's obviously a shallow

            9  area in this area, broken water down into that zone.

           10  So that would appear to be a shallow segment with some

           11  influence of rocks in the bottom of the channel.

           12      Q.    Slide 134?

           13      A.    134 is another image looking downstream in

           14  the canyon.  Not too much of note here.

           15            135, similar photo.  This could be the start

           16  of Mormon Flat Dam.  I'm not a hundred percent sure of

           17  that.  But, in any event, you see some construction

           18  equipment in the bottom of the valley here.

           19            We can zoom in and see that a little bit

           20  better in Slide 137.  It looks like maybe they're doing

           21  some drilling here.  And the one thing you do see is a

           22  couple of really shallow riffles adjacent to where he's

           23  working.  We don't know the date of this photo, so we

           24  obviously don't know what the discharge is here.

           25      Q.    Okay.  Slide 138?
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            1      A.    138 is another undated preconstruction photo,

            2  according to the label, clearly at a time of fairly

            3  high flow.  It looks like the valley bottom is pretty

            4  well inundated.

            5            139 moves up into the valley bottom again,

            6  early on in the process, before the construction of the

            7  dam.  And, again, you see the multichannel, just sort

            8  of the braided area at the confluence of Tonto Creek

            9  that comes in from the left and the Salt River from the

           10  right in the photograph.

           11      Q.    Is 141 a zoom of that same?

           12      A.    141 zooms in on that braided area.  So we see

           13  at least three channels in the Salt River flows here on

           14  the left side of the photo.  The braiding up above

           15  there is actually Tonto Creek.

           16      Q.    Okay.  Slide 142?

           17      A.    142 is just another photo of the damsite, and

           18  this is clearly a higher flow.  We see some broken

           19  water here, so there's some rock debris in the channel

           20  bed there as well.

           21      Q.    Slide 143?

           22      A.    143 is another photo down at river level

           23  showing the downstream end of a gravel bar and the

           24  flows coming towards us from up in the -- near the

           25  confluence.
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            1      Q.    Okay.  Slide 144?

            2      A.    And 144, again, is up above the dam looking

            3  up into the valley bottom and the braided area at the

            4  confluence with Tonto Creek.

            5            And we can zoom in on one of those areas as

            6  well.  On 146, again, you see the main channel coming

            7  down, very wide and shallow, a chute channel cutting

            8  across, riffle.  The main flow comes off the left side

            9  of the photograph and then back into the channel just

           10  below that.

           11      Q.    Okay.  On the next slide, are we moving away

           12  from Roosevelt a little bit there?

           13      A.    Yes.  Again, those slides were, for the most

           14  part, the Roosevelt Dam area.

           15            There's some other interesting photos that we

           16  found along other locations, so --

           17      Q.    Are these also Lubkin photos, most of them?

           18      A.    Most of these are Lubkin photos, yes.

           19      Q.    Okay.  Slide 148?

           20      A.    So this photo was taken on April 25th, 1904.

           21  Let's see.  The discharge at the at Roosevelt gage was

           22  130 cfs, so very low flows at this time.  And this is

           23  labeled as the "Salt Beds and Springs."

           24            And we can zoom in a little bit on that.

           25  Moving to Slide 150, the interesting area here on the
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            1  lower left of that photograph, you see a very

            2  cobbled-boulder sort of rapid here, with very shallow

            3  flow going through the rocks in the lower left corner

            4  of the photograph.

            5      Q.    Okay.  Slide 151?

            6      A.    150 [sic], just another perspective of that

            7  in the same location, looking downstream towards the

            8  Salt Beds, and you see that rocky, rapidy area along

            9  the bottom of the photograph.

           10      Q.    And is that one, again, also relatively low

           11  flows?

           12      A.    Very low flows, 130 cubic feet per second.

           13            Unclear exactly where this picture is, but

           14  the Chief is out hunting, I guess, and you see a

           15  shallow river with a lot of rocks in the bottom of it.

           16            I can zoom in on 154 a little bit at some of

           17  those rocky areas, just to illustrate the shallowness.

           18      Q.    Does this next section deal with the area

           19  around Granite Reef Dam?

           20      A.    In this photograph, these set of photographs,

           21  is the area around Granite Reef Dam.

           22      Q.    Prior to the construction of Granite Reef

           23  Dam, was there an earlier dam there known as Arizona

           24  Dam in that same general location?

           25      A.    That's my understanding yes.  My
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            1  understanding is that dam was constructed in the early

            2  1880s, actually.

            3      Q.    And we've moved down the river now quite a

            4  ways from Roosevelt; is that right?

            5      A.    We're down below Stewart Mountain Dam now,

            6  out in the head of the valley, basically.

            7      Q.    With respect to Mr. Fuller's segments, is

            8  this Segment 6?

            9      A.    This would be Segment 6, yes, below the Verde

           10  confluence.

           11                 MR. MCGINNIS:  Commissioner Allen, do

           12  you have a question?

           13                 COMMISSIONER ALLEN:  Yes.

           14                 DIRECTOR MEHNERT:  Commissioner Allen,

           15  would you move closer to a microphone, please, either

           16  one, his or there.

           17

           18             EXAMINATION BY COMMISSIONER ALLEN

           19                 COMMISSIONER ALLEN:  My question is, how

           20  was the Arizona Dam constructed?

           21                 THE WITNESS:  I don't actually know the

           22  answer to that.  I don't believe I've ever seen a

           23  photograph of it.  I don't know the history of it.  I

           24  know when it was there, and my understanding is that it

           25  was roughly similar, in terms of its backwater effect,
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            1  to the Granite Reef; but beyond that, I don't really

            2  know much about it.

            3

            4              DIRECT EXAMINATION (CONTINUED)

            5  BY MR. MCGINNIS:

            6      Q.    Okay.  We're on Slide 156?

            7      A.    Okay.  So 156 is a photo that's in the

            8  vicinity of Arizona Dam/Granite Reef Dam.  I believe

            9  Granite Reef was constructed in 1903.  No, that's not

           10  true.  It was started in '06 and completed in 1908.

           11  Sorry.

           12      Q.    This photograph --

           13      A.    This photograph was taken in 1906, so it

           14  would have been probably at the start of construction

           15  of the dam.

           16      Q.    Which slide are you on?  I'm sorry.

           17      A.    I'm sorry.  I'm on Slide 156.

           18      Q.    Okay.

           19      A.    Okay?

           20      Q.    Okay.

           21      A.    So not much of note here.  We can zoom in on

           22  the bar that you see on the left side of the

           23  photograph, moving to 158, and, you know, there's a lot

           24  of sediment deposits, obviously, in this area.  It

           25  looks like finer-grain material than we've seen in the
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            1  other photos.  To what extent the old Arizona Dam was

            2  affecting this backwater from that, it's not clear, but

            3  there undoubtedly is some affect there.

            4      Q.    Okay.

            5      A.    159 is another image of that same area.  We

            6  can zoom in on a piece of that so we can see what the

            7  river looks like better.

            8            Moving on to 162, you see the deposits, the

            9  gravel-sand on the sides, and then the water coming

           10  down through on the lower portion of the photograph.

           11      Q.    You're on 161 there?

           12      A.    This is 161, yes.

           13            And then we can zoom in a little bit on the

           14  right side of that same photograph, moving to

           15  Slide 163, and you see sand-gravel deposits, the flow

           16  kind of braiding between among those deposits at that

           17  location.

           18      Q.    And by 1906 there had been a dam in that same

           19  general location for 20 years or so?

           20      A.    Yes.  So it's not -- this area is probably

           21  not the natural -- these photos probably don't depict

           22  the natural condition of the Salt River at this

           23  location.

           24      Q.    Slide 164?

           25      A.    164 is the same general area taken in early
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            1  September of 1906, in the same.  You know, you see the

            2  deposits on the valley bottom, you see the water coming

            3  along, some riparian vegetation along the sides.

            4            And you zoom in on at least one area there

            5  and see some deposits and braiding as well.

            6      Q.    Slide 167?

            7      A.    This is taken on, basically, the same day in

            8  that same general area of where the work camp was

            9  located.  167.

           10            And we can zoom in on one area at least on

           11  the left side of that photograph to see what that looks

           12  like; and, again, you see the deposits down on the

           13  lower portion of the river area and then the water is

           14  up in the upper portion.

           15      Q.    Okay.  170?

           16      A.    This is a photograph that -- 170 is a

           17  photograph looking downstream.  It's unclear to me.

           18  This may very well be the original Arizona Dam,

           19  actually, and it's at the head of the Arizona Canal.

           20  So you see the ponded water and then you see the

           21  conditions as somewhat braided downstream from the dam

           22  as well.

           23            We can zoom in on the one end of that dam to

           24  get an idea of what it looks like up close.  So you see

           25  the cobble material that the dam was obviously
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            1  constructed from, and then you see a cobble bar on the

            2  downstream side, so fairly shallow flows, looks like a

            3  riffle in the background, some deposits below that.

            4            Let's see.  173, just another photograph at a

            5  different angle across.  This is the dam right in the

            6  center of the photograph and the canal, head of the

            7  canal.

            8      Q.    174?

            9      A.    174 is the head of the third canal.  This was

           10  taken in early July 1907.  So you see the -- this is

           11  some rough water here and water coming into the canal

           12  here at the diversion.

           13      Q.    Okay.  175?

           14      A.    175 is a photo of the construction of Granite

           15  Reef Dam taken in late September 1907.  You see where

           16  they're projecting out into the river with the

           17  construction.

           18            And we can zoom in on the river portion of

           19  this photograph.  You can see a good-sized cobble bar

           20  in the middle of the channel and the flow split on

           21  either side of that.

           22      Q.    Is that 177?

           23      A.    This is Slide 177.

           24            And then zoom in on an area upstream of that

           25  just to show what the extension of that middle area
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            1  looked like with the gravel bars and the multiple

            2  channels in the middle.

            3      Q.    Okay.  Is that Slide 179?

            4      A.    That was 179.

            5      Q.    Okay.  Slide 180?

            6      A.    Slide 180 is a photo of the work camp looking

            7  out across the river, taken on that same day in late

            8  September 1907.

            9            You can zoom in on a few portions of the

           10  river there.  So Slide 182 shows what that looks like.

           11  You see some sand and gravel bars and the flow.

           12            Zooming in on another area slightly

           13  downstream, similar image.

           14      Q.    Is that 184?

           15      A.    That was Slide 184.

           16            And then moving even farther downstream, we

           17  can zoom in on another segment of the river here.

           18      Q.    Could the sediment and the sand content of

           19  the riverbed by that point in 1907 have been affected

           20  by the diversions and the dams?

           21      A.    These photos are taken, I believe, upstream

           22  from the old Arizona Dam.  So what you see in these

           23  photos is probably impacted by the backwater from the

           24  old dam.

           25      Q.    I'm sorry.  Were you on 186?
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            1      A.    186.

            2            187 is actually the handworks of Granite Reef

            3  Dam soon after -- I'm not sure if it's completely

            4  finished construction here, but it was near the end of

            5  the construction.

            6            And we can zoom in in the middle of that and,

            7  again, see the braiding in the backwater area.

            8            A couple of images.  This one moves a little

            9  bit to the right in the same.  This is Slide 191.

           10  Again, this is clearly deposits in the backwater of the

           11  dam.

           12      Q.    Okay.  Slide 192?

           13      A.    This is labeled as the "Coffer Dam" at the

           14  Arizona Canal, taken in June of 1908, and you see the

           15  river in the background.

           16            If we zoom in on a piece of that river, you

           17  can faintly see some of the depositional bars in the

           18  planform of the flow in this photo as well.

           19      Q.    And you're going to 195 now, right?

           20      A.    So 195, again, the same photograph.

           21            If we move forward and zoom in on 196 to

           22  another area, same sort of thing.

           23

           24            EXAMINATION BY COMMISSIONER HORTON

           25                 COMMISSIONER HORTON:  What is a coffer
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            1  dam?

            2                 THE WITNESS:  It's a temporary dam

            3  that's constructed to divert the flow away from an area

            4  that you want to keep dry, basically.

            5

            6              DIRECT EXAMINATION (CONTINUED)

            7  BY MR. MCGINNIS:

            8      Q.    You do that when you're building a permanent

            9  dam?

           10      A.    It's part of the construction process to

           11  facilitate the construction, yeah.

           12            Okay, so --

           13      Q.    Slide 197?

           14      A.    197 is another photo, undated photo, but

           15  clearly shows a period of flooding.  It looks like part

           16  of the work camp is actually underwater in this photo.

           17            And we can zoom in on the dam itself, and

           18  some fairly interesting flows going over the dam at

           19  this point in time.  It would be interesting to know

           20  what the flow was, actually.

           21      Q.    By looking at the dam, couldn't you have --

           22  do you have some idea about when this picture was

           23  taken?

           24      A.    After construction of the dam, so it was

           25  probably 1908 to sometime shortly thereafter.
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            1      Q.    You're up to Slide 200 now?

            2      A.    Slide 200.  We can zoom in on some of the

            3  flooding that's occurring around some of the facilities

            4  there or has occurred.

            5            And then move a little bit upstream on the

            6  same photo.  On Slide 203 we see the residue from the

            7  flooding in the overbank here on the side and then the

            8  water in the channel out to the right at the top of the

            9  photograph.

           10      Q.    Slide 204?

           11      A.    204 is another undated photograph.  It's not

           12  entirely clear what the structure in the foreground is,

           13  but maybe it's an extension of the start of Granite

           14  Reef.

           15            We can zoom in on a piece of that in

           16  Slide 206 and, again, see the braid pattern in the

           17  deposits there where the flows are going.

           18            We can also take sort of a broader zoom-in

           19  view on Slide 208 and see similar conditions.

           20            Okay?

           21      Q.    Does the next section deal with pictures

           22  around what's now Mormon Flat?

           23      A.    Yes.

           24      Q.    And we looked at some of the Mormon Flat

           25  pictures already --
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            1      A.    We did.

            2      Q.    -- out of order; is that right?

            3      A.    We did.

            4      Q.    Okay.  Up to Slide 210?

            5      A.    So Slide 210 is just a photo of the valley.

            6  You can sort of see the river in the bottom of the

            7  photo, but it's decidedly unclear.  The picture was

            8  taken in 1921, and we don't know the exact date.

            9      Q.    So on Slide 210, was that taken after

           10  Roosevelt Dam was completed?

           11      A.    Clearly after Roosevelt.

           12      Q.    And is it downstream from Roosevelt Dam?

           13      A.    Downstream from Roosevelt Dam.

           14      Q.    And was it taken before Mormon Flat Dam was

           15  completed?

           16      A.    Yes.

           17      Q.    211?

           18      A.    So 211 is labeled the "Box Canyon Above

           19  Mormon Flat."  This photograph shows some interesting

           20  features that would be more or less the natural

           21  condition of the river, although there would be some

           22  affects of the sediment trapping and the flow

           23  regulation by Roosevelt Reservoir that had been in

           24  place for 10 years or so at this point.

           25            So if we zoom in on the sort of lower center
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            1  left of the photograph, in Slide 213 you see a very

            2  shallow, rocky riffle area next to the gravel bar

            3  there.  Again, we don't know what the flow is in this

            4  photograph.

            5            We can also zoom in a little bit on the

            6  riffle that's in the lower right of the photograph.  So

            7  on 215, that's not as clear as we prefer, but you can

            8  definitely see broken water, and it's clearly a very

            9  shallow flow in this location as well.

           10      Q.    Does the next section deal with photos in and

           11  around what's now Horse Mesa Dam?

           12      A.    They do.

           13      Q.    And is that Apache Lake?

           14      A.    Yes, I believe so.

           15      Q.    What's Slide 217?

           16      A.    217 is a photograph of the Horse Mesa Dam

           17  site that was taken in 1923 before construction of the

           18  dam.  You can see the river in the lower part of the

           19  photo, a large cobble bar along the side of the river,

           20  and it looks like some broken water and riffly area

           21  along the left side.  Again, we don't know the exact

           22  date, so we don't know what the flow is.

           23      Q.    And, again, is this after construction of

           24  Roosevelt?

           25      A.    This is after construction of Roosevelt,
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            1  yeah.

            2      Q.    And is this the dam most immediately

            3  downstream from Roosevelt?

            4      A.    Yes, it is.

            5      Q.    So there's no other dams to affect it --

            6      A.    That's correct.

            7      Q.    -- other than Roosevelt?

            8      A.    That's correct.

            9      Q.    What are we at, 218?

           10      A.    Yes.  218 is Horse Mesa Dam site.  Someone

           11  has drawn a dashed line that I presume is to represent

           12  the top of the dam, location of the dam.  And you see

           13  some sort of rough water in the bottom of the

           14  photograph.

           15            We can zoom in on that on Slide 220.  This

           16  photograph was taken on June 29th, 1924.  And I

           17  apologize, I don't have the discharge on that day.  I

           18  can look it up at a break, if you're interested.

           19            But it shows sort of a riffly area in that

           20  location as well.

           21      Q.    Slide 221?

           22      A.    Slide 221 was taken on September 24th, 1925,

           23  before the dam, showing some of the excavation.

           24            And we can zoom in on that broken water that

           25  you see in the background there.  On Slide 223, appears
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            1  to be somewhat of a rapid.  A little difficult to tell.

            2  To what extent that's being influenced by the

            3  excavation for the dam, I really can't tell in this

            4  photograph.

            5      Q.    Slide 224?

            6      A.    224 is just a different view of the same area

            7  and the same sort of rapid.

            8            Moving to 226, you can see a similar view.

            9            227 is just another view of the river in that

           10  same area, and I don't know if the wind's blowing or if

           11  that's dust from the construction activity, but,

           12  nonetheless, some bare ground there.

           13      Q.    Okay.

           14      A.    Okay.

           15      Q.    Starting on Slide 228, do you have some

           16  photos for things along the river, other than the river

           17  itself?

           18      A.    Yes.  These are some photos of the sawmill

           19  site.  We've heard a lot about the logging up in the

           20  Ancha Mountains area, and so some of this I think is in

           21  that area, and then we have the construction of the

           22  Apache Trail.

           23      Q.    And was the sawmill -- under your

           24  understanding, was the sawmill constructed for purposes

           25  of building Roosevelt Dam?
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            1      A.    That is my understanding, yes.  Yes.

            2      Q.    And so Slide 229 says "Sawmill Road" --

            3      A.    Right.

            4      Q.    -- "January 1, 1904."

            5      A.    Right.  So this is just a photograph of the

            6  road on the way to the sawmill.  You can see a guy with

            7  a team and a wagon working his way up the trail.

            8            And this is a photo of the sawmill in the

            9  Sierra Ancha Mountains.

           10      Q.    Pretty big trees around there, isn't

           11  there?

           12      A.    Looks like pretty big trees, yes.

           13      Q.    Slide 231?

           14      A.    231, another image of the sawmill, and you

           15  get a better picture of the size of the trees that they

           16  were cutting.

           17      Q.    And do you know where the Sierra Anchas are?

           18      A.    Yes.  They're up sort of northeast of

           19  Roosevelt Dam, sort of in that area of the

           20  Tonto Creek/Cherry Creek watershed on the north side of

           21  the reservoir.

           22      Q.    Slide 232?  Where are you at?

           23      A.    232 is just a picture of the forest and the

           24  trees in that area.

           25            233 is another photo, I presume, of the road
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            1  in that area, in the area of the river, probably part

            2  of the Apache Trail, and this is the -- you can see the

            3  river in the lower right of the photograph.  Appears to

            4  be fairly high flow in that photograph.

            5            234 is another image in that area.  You can

            6  make out a little bit of the river, but it's hard to

            7  see much detail.

            8      Q.    Slide 235?

            9      A.    235 is part of the trail and a horse standing

           10  along the trail.

           11      Q.    And have you actually been on the Apache

           12  Trail?

           13      A.    I have.  I've driven along the Apache Trail.

           14      Q.    Does it look much better than this today?

           15      A.    It's a significantly better roadway at this

           16  time, yes.

           17      Q.    It's not a freeway, though, right?

           18      A.    There's not a freeway.

           19      Q.    Slide, I think you're up to 237?

           20      A.    Let's see.  237 is some gentleman building a

           21  rock masonry wall along the trail.

           22            And there's another photo similar to ones

           23  we've seen in the past, undated, of the area of

           24  Tonto-Salt River confluence.  If you zoom in on an area

           25  there, you can see some gentlemen down on the slope
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            1  here in the middle.  You see the river off to the side

            2  here.

            3      Q.    Is that a tunnel they're standing next to, do

            4  you think?

            5      A.    Could be the outlet to the tunnel, actually,

            6  yes.

            7      Q.    Could we go back one slide to 238?

            8      A.    Yes.

            9      Q.    Do you know if this is the Apache Trail

           10  coming in there by the damsite?

           11      A.    I believe it is, yes.

           12      Q.    And that -- I'm sorry.  Back to that slide

           13  again.

           14      A.    Sorry.

           15      Q.    Does that photo show the same kind of

           16  braiding we talked about --

           17      A.    It does.

           18      Q.    -- at the confluence?

           19      A.    It does.

           20                 COMMISSIONER ALLEN:  Question.

           21

           22             EXAMINATION BY COMMISSIONER ALLEN

           23                 COMMISSIONER ALLEN:  Did the Apache

           24  Trail extend up into the Sierra Anchas?  Because that's

           25  what I thought you were showing when you were showing
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            1  where the sawmill was located.

            2                 THE WITNESS:  Yeah, I think we've sort

            3  of confused that a little bit.  We were showing the

            4  road up to the sawmill.  I didn't intend to represent

            5  that as the Apache Trail.  There's sort of a mixture

            6  here of photos of the Apache Trail and then the Sawmill

            7  Road.  I don't believe those are the same, one and the

            8  same road.

            9

           10              DIRECT EXAMINATION (CONTINUED)

           11  BY MR. MCGINNIS:

           12      Q.    Do the photos of those two roads, the Sawmill

           13  Road and the Apache Road, Apache Trail, look pretty

           14  similar?

           15      A.    They do, yes.

           16

           17            EXAMINATION BY COMMISSIONER HORTON

           18                 COMMISSIONER HORTON:  The dam was stone.

           19                 THE WITNESS:  Yes.

           20                 COMMISSIONER HORTON:  Why are we using

           21  all these trees and lumber?

           22                 THE WITNESS:  Probably for part of

           23  the coffer dam and for other, you know, shoring and

           24  things that they needed for the construction

           25  activities.
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            1              DIRECT EXAMINATION (CONTINUED)

            2  BY MR. MCGINNIS

            3      Q.    Okay.  Would you see pictures of the early

            4  construction where they seem to have a frame at the

            5  bottom of the dam made of lumber?

            6      A.    Right.  Sort of a trellis affair, yeah.

            7

            8             EXAMINATION BY COMMISSIONER ALLEN

            9                 COMMISSIONER ALLEN:  Is there any

           10  indication where the road came down from the sawmill to

           11  the river?

           12                 THE WITNESS:  If there is, I'm not aware

           13  of it.  I don't know where it came down to the river.

           14                 MR. MCGINNIS:  I'm not testifying, but I

           15  don't know the answer to that question either.

           16                 MR. HELM:  And he's looked at all the

           17  photos Salt River has.

           18                 COMMISSIONER ALLEN:  That's a relatively

           19  significant issue, because that would indicate that the

           20  logs may have been brought down.  How would they have

           21  gotten across the river and into the area where the

           22  Roosevelt Dam was constructed?

           23                 MR. MCGINNIS:  You might want to ask

           24  Dr. Littlefield that next time.  He's probably more up

           25  to speed on that.
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            1                 COMMISSIONER ALLEN:  I'll be more than

            2  happy to.  Thank you.

            3

            4               DIRECT EXAMINATION (CONTINUED)

            5  BY MR. MCGINNIS:

            6      Q.    Which slide were we on?

            7      A.    So we're on 239 at this point.

            8            240 again zooms in on the mouth of what I

            9  believe is the tunnel, and we can zoom in on the river

           10  and part of the Apache Trail up in the upper right.

           11  Actually, it's mainly to show the Apache Trail going

           12  around the knob there.

           13      Q.    Last photograph.  Is this just another

           14  picture of the road?

           15      A.    This is a roadway along the valley bottom.  I

           16  don't know that this is necessarily the Apache Trail.

           17  I'm not really sure.

           18            I guess this is labeled as "Government Road,"

           19  actually.  So this is the road down to the village of

           20  Roosevelt.

           21            Okay, so that's --

           22      Q.    Let's go back to where we left off on your --

           23      A.    -- the picture show.

           24      Q.    -- on your PowerPoint on Exhibit C039.

           25            I think we were at 74, Slide 74.
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            1            So the photographs we looked at, did they

            2  include Segments 3, 4, 5 and 6?

            3      A.    There were some images of all -- 3, 4, 5, 6,

            4  of all four segments, yes.

            5      Q.    And your testimony right before we started on

            6  that separate PowerPoint, you were talking about

            7  Segments 3 and 4; is that right?

            8      A.    That's correct.

            9      Q.    Are we now moving on to Segments 5 and 6?

           10      A.    So we're going to move to Segments 5 and 6 at

           11  this time.

           12                 CHAIRMAN NOBLE:  Mark?

           13                 MR. MCGINNIS:  Yes, sir.

           14                 CHAIRMAN NOBLE:  Let's take a break.

           15                 MR. MCGINNIS:  Okay.

           16                 (A recess was taken from 11:07 a.m. to

           17  11:19 a.m.)

           18                 CHAIRMAN NOBLE:  Are we ready?

           19                 Mark?

           20                 MR. MCGINNIS:  Okay.

           21                 CHAIRMAN NOBLE:  Please proceed.

           22  BY MR. MCGINNIS:

           23      Q.    Dr. Mussetter, are we now moving on to talk

           24  about Segments 5 and 6?

           25      A.    That's correct.
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            1      Q.    Okay.  I think we stopped on Slide 75.  So

            2  let's go to Slide 76.

            3      A.    Okay, so --

            4      Q.    Is this a table that you prepared, or is this

            5  something you got from Mr. Fuller?

            6      A.    No, this is actually one of Mr. Fuller's

            7  tables where he's quantifying the flows in various

            8  portions of the reach.

            9      Q.    Okay.

           10      A.    And so I want to address several aspects of

           11  this table, actually.

           12            For the upper part of the reach, the

           13  Chrysotile and Roosevelt gages, he used the period of

           14  record -- the available period of record, which was

           15  1925 to 1996 for Chrysotile and then 1914 through 1996

           16  for the Roosevelt gage, and concluded that the median

           17  mean daily flow was 266 at Chrysotile and 341 at

           18  Roosevelt.  I think those numbers are correct.  I'm

           19  able to reproduce those if I use the same period of

           20  record that he used.

           21            We've come some 20 years down the road on

           22  that at this point, and so we have another 20 years of

           23  record.  My understanding is that the flows in the two

           24  reaches that feed those two gages have not been

           25  substantively changed by human activity.  So we have
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            1  another 20 years of record, presumably, would be a

            2  better representation of the long-term flow

            3  characteristics in those reaches.

            4            And so if we extend the record out to the end

            5  of water year 2015, it actually shows a reduction in

            6  those flows from 266 at Chrysotile to 246, 20 cfs

            7  lower; and at Roosevelt, from 341 to 316.  And I

            8  would argue that -- I'm not saying that Mr. Fuller

            9  was incorrect in the numbers that he used, but I

           10  would argue that we have better information now after

           11  some 20 years, and it's actually somewhat lower than

           12  that.

           13                 COMMISSIONER ALLEN:  Question.

           14

           15             EXAMINATION BY COMMISSIONER ALLEN

           16                 COMMISSIONER ALLEN:  What have been the

           17  climatic conditions over the past 20 years in this time

           18  frame?

           19                 THE WITNESS:  We have had both dry

           20  periods and wet periods.  It obviously has been

           21  somewhat drier than the period that was captured by

           22  the earlier period of record.  Whether that's an

           23  indication of a systematic change or normal climatic

           24  fluctuations, it's hard to say.  I'm not sure anybody

           25  knows, really.
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            1              DIRECT EXAMINATION (CONTINUED)

            2  BY MR. MCGINNIS:

            3      Q.    Would there have been relatively drier

            4  periods over the course of time prior to 1914?

            5      A.    Certainly.

            6            So, you know, not a big argument there, but I

            7  would suggest we update those numbers.

            8      Q.    Okay.

            9      A.    The part that I do have an issue with, and

           10  Mr. Gookin addressed this as well, and I want to

           11  amplify the things that Mr. Gookin had to say about it,

           12  relates to the characterization of the median flows at

           13  the Roosevelt gage that includes both Tonto Creek

           14  and -- in the Verde River in Segment 5 and then

           15  downstream from that.  Sorry, I garbled that.  The

           16  flows in Segment 5 and then the flows in Segment 6 that

           17  include both the Salt River and the Verde River.

           18      Q.    Is that the 992 and the 1,230?

           19      A.    The 992 and the 1,230.

           20            So let's start with the 1,230, because that's

           21  actually the basis for Mr. Fuller's estimate of the

           22  992.

           23      Q.    To get from the 1,230 to the 992, did he just

           24  subtract the Verde flows?

           25      A.    Yes.  He came up with an estimate of 1,230 in
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            1  Segment 6, which we'll talk about in a minute, and I

            2  can reproduce his number there.  If I take the flows at

            3  the Tangle Creek gage on the Verde River and back those

            4  out, I come up with roughly the same difference that he

            5  did.  So I think the arithmetic is correct there.

            6      Q.    Okay.  Do you want to move onto Slide 77

            7  then?

            8      A.    So let's move to Slide 77.  And this is an

            9  excerpt that I've copied from the Thomsen and Porcello

           10  document, which is the source of his median flow for

           11  Segment 6.

           12            And they say in here, you can see, that the

           13  median discharge in that portion of the reach is

           14  889,000 acre-feet.  And if you convert that to an

           15  average discharge over the year, that's 1,227 cubic

           16  feet per second, roughly the 1,230 that he listed in

           17  Page 228 of his documents and my Slide 76.

           18      Q.    So just so we make sure we understand, the

           19  median discharge of 889,000 acre-feet per year, what is

           20  that?

           21      A.    So that's -- 889,000 acre-feet is the total

           22  volume of water that -- their estimate of the total

           23  volume of water that would pass through Segment 6 below

           24  the Verde River during the median year.

           25      Q.    And did you hear Mr. Gookin talk about a
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            1  process where you rank-order the annual flows and then

            2  pick the one in the middle?  Is that the way to do

            3  that?

            4      A.    That's correct.  In other words, if you took

            5  a long-term record there, half of the years would have

            6  volumes less than 889,000, half the years would have

            7  volumes more than 889,000.

            8      Q.    And how would you go from the 889,000

            9  acre-feet per year to the 1,227 cfs?

           10      A.    Okay.  So that's the formula that I have up

           11  on the --

           12      Q.    You basically just divide it by the number of

           13  seconds in a year?

           14      A.    There are 43,560 cubic feet in an acre-foot.

           15  There are 86,400 seconds in a day and 365.25 average

           16  days per year, if you consider the leap years.  So you

           17  multiply by 43,560 and divide by the number of seconds

           18  in a year, and you get 1,227.

           19      Q.    Is that the same thing as taking the average

           20  per second flow for the median annual flow?

           21      A.    Yes, and I've put a note on my slide to that

           22  effect.  What he's done is calculate the average flow

           23  during the year with the median annual runoff, okay.

           24  And that number is two and a half to three times higher

           25  than the median flows that he's characterized at the
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            1  other gages.

            2            And we can illustrate that by using just a

            3  typical year from the near Roosevelt gage records.  I

            4  just arbitrarily picked 1948 because it's roughly a

            5  median runoff year.  If you remember from yesterday, we

            6  said the median annual runoff is about 462,000

            7  acre-feet there.  So this is 466, very similar.

            8      Q.    And you're on Slide 78?

            9      A.    Sorry.  I've moved to Slide 78.

           10            And we see the spring rise that we talked

           11  about.  It's higher than the median, but it's lower

           12  during other parts of the year.

           13            In any event, during this particular year,

           14  466,000 acre-feet, using that same conversion, means

           15  that the average discharge during that year was 641

           16  cubic feet per second.  But if you take all the mean

           17  daily flows during that year and rank them and pick the

           18  middle one, which is the median, which is equivalent to

           19  the numbers that he has in the top of the table we

           20  looked at before, it would be 270.

           21            So if you use the mean flow here, you would

           22  say that the median flow at this location is 641 cfs,

           23  rather than the 273, which is the correct number.

           24      Q.    Would it be fair to say that with respect to

           25  the methodology of converting the 889,000 acre-feet per
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            1  year to a cfs number, you would agree with Mr. Gookin's

            2  testimony, in general, and disagree with Mr. Fuller?

            3      A.    Yes.

            4            Using the median annual discharge and

            5  converting that to a discharge spread over the year is,

            6  again, that represents the average discharge during the

            7  median flow year.  It is not the median discharge.

            8      Q.    Does the 889,000 acre-foot per year number

            9  take into account variations in flow between years?

           10      A.    Well, the 889,000 simply means that half the

           11  time you would have more than that over a year's time

           12  and half the time it would be less than that.

           13      Q.    Does that 800 -- I'm sorry.  Go ahead.

           14      A.    What it doesn't account for is the

           15  variability within the year.

           16      Q.    You anticipated my next question, so thank

           17  you.

           18      A.    And you see that clearly in this example

           19  hydrograph.

           20      Q.    Okay.  So moving on to Slide -- what slide

           21  are you on, 79?

           22      A.    So I've moved to Slide 79, and this one

           23  illustrating the Thomsen and Porcello paper.  There's

           24  another table that has the median annual runoff at the

           25  other gages that we've talked about, and they say that,
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            1  you know, at the near Roosevelt gage, for example,

            2  during the period they looked at, it was 514,000

            3  acre-feet is the median runoff.

            4            Again, if you convert that the same way

            5  Mr. Fuller did, you would conclude that the median flow

            6  in that reach -- this is at the at the Roosevelt gage.

            7  At the near Roosevelt gage would be 709 cubic feet per

            8  second, and we've already seen that it's actually down

            9  in the range of 340.

           10      Q.    So is the difference in results for flows

           11  between what you're talking about and the way

           12  Mr. Fuller did it significant?

           13      A.    Yes.  He's exaggerating the median flows by a

           14  factor of a little bit less than two and a half in this

           15  particular case.

           16      Q.    And does that also translate into a

           17  significant difference in his depths?

           18      A.    It does, and we'll talk about that in some

           19  detail in a moment.

           20            So, again, based on the full period of

           21  record, I would argue that the median discharge, based

           22  on the near Roosevelt gage, is more like 316 cubic feet

           23  per second.

           24      Q.    Slide 80?

           25      A.    So moving on then, we can look at the median
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            1  mean daily flow hydrographs.  We already saw this

            2  earlier.  The brown line is the near Roosevelt gage,

            3  and then I've added the Tonto Creek flows to that for

            4  the equivalent period of record.  So that top

            5  hydrograph represents the flows in Segment 4.

            6      Q.    Let me ask you one question before you get

            7  there.  Several of these slides you used the term

            8  median mean.  Can you tell me what that is?

            9      A.    Well, yes.  Again, the underlying data set

           10  that we're using here consists of mean daily flows.

           11  The data are collected, in most cases, on 15-minute

           12  intervals.  So the mean flows that are published by the

           13  USGS on their website are basically the average of all

           14  of those measurements that are made every 15 minutes.

           15      Q.    So it's the average for a 24-hour period?

           16      A.    For a 24-hour period.

           17            Now, we take that data set of mean daily

           18  discharges and we do statistics on it.  So now in these

           19  plots, I've taken for the entire period of record, for

           20  each day of the year, and I've said we have roughly a

           21  hundred years of record.  I ranked those hundred years

           22  and I picked the number 50 in the list, basically, for

           23  each day of the year, and that's how I developed this

           24  particular plot.

           25      Q.    You were going to move on to Slide 81 before
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            1  I stopped you.

            2      A.    Yeah.  So the top graph here on Slide 80

            3  represents the combination of Roosevelt and Tonto, and

            4  that's the best representation we have of the flows in

            5  Segment 4 and, actually, in Segment 5 under natural

            6  conditions.  There's some tributary area, but it's

            7  pretty dry, and not much comes in between.

            8            So if we use that --

            9      Q.    You're now on Slide 81?

           10      A.    I've moved down to Slide 81 now.

           11            If we use those flows, pick the median for

           12  what I would say represents Segment 4 and Segment 5,

           13  based on the earlier record that Mr. Fuller used that

           14  ended in 1996, it would be about 361 would be the

           15  long-term median flow in those two segments.  And if

           16  you include up to 2015, it decreases to about 348, 350,

           17  roughly, cubic feet.

           18                 MR. MCGINNIS:  I think Chairman Noble

           19  might have a question.

           20

           21               EXAMINATION BY CHAIRMAN NOBLE

           22                 CHAIRMAN NOBLE:  Dr. Mussetter, would

           23  you just take the time to go through and give us your

           24  definitions of median, mean, and average?

           25                 THE WITNESS:  I would be more than
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            1  happy.

            2                 CHAIRMAN NOBLE:  Distinguishing them

            3  from each other.

            4                 THE WITNESS:  Yes.

            5                 Well, the first simple part is, mean and

            6  average are the same.  It means the same thing.

            7                 CHAIRMAN NOBLE:  So you didn't

            8  distinguish those first two very well.

            9                 THE WITNESS:  I was skipping that for

           10  the time being, sir.

           11                 CHAIRMAN NOBLE:  Go ahead.

           12                 THE WITNESS:  So mean or average means

           13  you have a series of quantities.  You take those

           14  quantities, you add them all together, and you divide

           15  by the number of individual values that you have.

           16                 The median is, basically, ranking all of

           17  those values and picking the middle one, so half of

           18  them are bigger and half of them are less.

           19                 If you think of the standard bell curve

           20  from statistics, if it's exactly symmetrical, the

           21  50th percentile value, the middle value, the median

           22  value, and the mean value, if you added all the values

           23  that make up that curve together and divide by the

           24  number of values, would be exactly the same.

           25                 In the case of hydrologic data like
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            1  we're talking about here, particularly in an arid

            2  region like Arizona, the volumes tend to be very skewed

            3  to the flood periods.  That's when most of the water

            4  comes through.  So if you take -- measure flows every

            5  single day of the year, most of the time it's pretty

            6  dry, and then you get a big spike.  You saw that in the

            7  hydrographs, from the floods.  And that represents a

            8  lot of volume.

            9                 So if you rank the flows and say what is

           10  the discharge that is exceeded half the time or is less

           11  than half the time, that's going to be a lower value

           12  than if you just add them all together and divide by

           13  the number of days in the year.

           14                 So because of that, the median flows,

           15  the 50th percentile flows that I argue would be more

           16  representative of the typical conditions that you would

           17  see in the river, are much lower than those averages,

           18  because the averages include all the big -- the spikes,

           19  basically, the floods.

           20                 CHAIRMAN NOBLE:  The averages or the

           21  mean?

           22                 THE WITNESS:  Or the means.  I'm sorry,

           23  I use those interchangeably.  Average and mean, same

           24  thing.

           25                 CHAIRMAN NOBLE:  I'm just trying to help
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            1  George out.

            2                 THE WITNESS:  I understand that, and I

            3  apologize for confusing George.

            4                 CHAIRMAN NOBLE:  Thank you.

            5                 THE WITNESS:  Yes.

            6                 CHAIRMAN NOBLE:  Sorry, Mark.

            7                 MR. MCGINNIS:  That's no problem.

            8

            9               DIRECT EXAMINATION (CONTINUED)

           10  BY MR. MCGINNIS:

           11      Q.    So with that, let's go back and talk about

           12  Slide 81.

           13      A.    Yeah.

           14            So Slide 81, I would argue, based on the

           15  characteristics of the basins and so on, that the

           16  combination of the near Roosevelt and the Tonto Creek

           17  flows is the best measured representation we have of

           18  the flows in Segments 4 and 5.

           19            The 1914 to 1996 record that Mr. Fuller used

           20  would say that the median value there is 361 cfs.  If

           21  you include the 20-year period that we have available

           22  to us since that work was done, it decreases to about

           23  348.

           24      Q.    And so the bottom line is that the flows

           25  you've calculated for the 50 percent median for
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            1  Segment 5 are roughly a third of the proposed

            2  Mr. Fuller's?

            3      A.    Well, less than a third of -- I'm sorry, a

            4  little more than a third of the 990 that he

            5  represented.

            6      Q.    And with respect to Segment 6, it's a little

            7  less than a half?

            8      A.    Yes.  So for Segment 6 I've added the Verde

            9  flows into that, and we have the same relationship.

           10      Q.    Will those differences affect the depths that

           11  come out of the analysis for those segments?

           12      A.    Clearly, if you went and measured the depth

           13  of the river at 1,230 cfs and then measured again in

           14  the mid 500 cfs range, the depths would be different,

           15  would be shallower.  They would be less at the lower

           16  flows.

           17      Q.    Okay.  Could we go on to Slide 82?

           18      A.    So I just want to talk a little bit about the

           19  characteristics of the basin and why I think that the

           20  numbers that I showed in the previous table make a lot

           21  more sense than what you previously heard.

           22      Q.    And these next three slides are the ones you

           23  revised that we gave them yesterday, right?

           24      A.    Yes.  Unfortunately, we had inadvertently

           25  left off a piece of the Verde River basin on the
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            1  original slides up here, and so we've added those back

            2  in.  And because of that, we had the drainage area

            3  slightly wrong.  So I've corrected that.  This is the

            4  corrected version of the slide that everyone was

            5  provided with yesterday.

            6            So it shows, basically, some key parts of the

            7  basin.  It's about 1,889 at the head of the drainage

            8  area, 1,889 square miles where the Black and White

            9  River come together at the head of Segment 2.  We have

           10  another, roughly, 2,400-square mile addition to the

           11  watershed down to the near Roosevelt gage, the current

           12  near Roosevelt gage at the head of the reservoir; and

           13  then another 465 of local drainage area between there

           14  and the dam.

           15            If we go up into the Tonto Creek side, the

           16  gage on Tonto Creek that we're taking the data from is

           17  actually a fair ways up from the confluence, and the

           18  drainage area there is 672 square miles.  There's

           19  another 376 between there and the mouth of Tonto Creek.

           20            We have some local drainage area, about

           21  445 square miles, between Roosevelt Dam and the mouth

           22  of the Verde River, and then the Verde River comes in.

           23  So the data that we're using is taken from the Tangle

           24  Creek gage.  The drainage area there is roughly 5,900

           25  square miles, and then there's another 760 square miles
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            1  from there to the mouth.

            2            So there is some drainage area that's not

            3  accounted for in the flow numbers that we're looking

            4  at.

            5      Q.    And just before we get too much further into

            6  this, what was your purpose in doing this part of the

            7  analysis?

            8      A.    I just wanted to see what the changes in

            9  drainage area are between the gages and what we have

           10  unaccounted for in the flow measurements that we're

           11  using.  That's, you know, one way of, qualitatively at

           12  least, judging the reasonableness of the numbers, is to

           13  look at the ratios of the drainage area.  But I also

           14  wanted to look at, you know, how much water comes off

           15  of each of those drainage areas, based on the data that

           16  we do have, and how does that relate to the

           17  precipitation distribution that we have within the

           18  watershed.

           19            So if we move forward to Slide 83, this shows

           20  the same drainage basins, and we've taken -- from the

           21  Esri data on the annual precipitation, average annual

           22  precipitation through the area, we can calculate an

           23  average amount of precip in each one of those basins.

           24            And you see, obviously, the upper -- you

           25  know, the Black and White Rivers have the highest of
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            1  any place in the area; about 26 inches, actually, on

            2  average over the -- on an average year.  And you see in

            3  every case the amount of precipitation on the drainage

            4  basin goes down as you get farther downstream in the

            5  system.

            6            So, you know, the Verde River basin averages

            7  probably 18 inches over the whole basin, and that lower

            8  part is actually quite dry.  Tonto Creek, the upper

            9  part is 24 inches, and then it decreases to 20 or so

           10  downstream.

           11            So most of the water, I think everybody

           12  recognizes, comes from the upper part of the basin,

           13  except during, you know, our intense local storms; and

           14  then as you get farther down, you get less and less

           15  contribution from the local drainage area.

           16            So moving to Slide 84, we can look at the

           17  sort of relative amounts of runoff that come from each

           18  of those basins based on the measured data.  And so

           19  what we're doing here is normalizing it to the drainage

           20  area.  So the numbers you see here are the number of

           21  acre-feet per square mile of drainage area runoff from

           22  above each of the gages that we've been talking about.

           23            And as you would expect, because it tends to

           24  have higher precipitation, the Black and White drainage

           25  basins combined are the highest of all, about
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            1  210 acre-feet per square mile on an annual basis.

            2            The Tonto Creek above Gun is about 170; and

            3  then at the Chrysotile gage, which is still upstream,

            4  it decreases a little bit downstream from this

            5  confluence.  It decreases to about 190, based on the --

            6  the Black/White is based on the two gages that are

            7  upstream from the confluence on these two; and then

            8  Chrysotile is not too far below the confluence, so it's

            9  about 190 acre-feet per square mile.

           10            And then as we continue to move down, based

           11  on the near Roosevelt gage record, it's about

           12  144 acre-feet per square mile.  And then when you get

           13  down -- if you just carve out the portion between these

           14  two gages and the near Roosevelt gage, that incremental

           15  area has a fairly low runoff of about 92 acre-feet per

           16  square mile.  And then, you know, the Verde, again,

           17  because it tends to be a somewhat drier basin, is the

           18  lowest among them all.

           19      Q.    Does that mean most of the flow that's in the

           20  Salt below the Verde confluence actually comes from the

           21  Salt side as opposed to the Verde side?

           22      A.    This certainly would indicate that, yes; and

           23  that's borne out by the gage data as well.

           24            So based on these numbers and the relative

           25  drainage areas, it makes absolutely no sense that the


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 11      01/28/2016
                                                                      2413


            1  median flow would increase by a factor of two and a

            2  half to three when you go from around the Roosevelt Dam

            3  area down to the lower end of Segment 4, Segment 5,

            4  above the Verde.

            5      Q.    And going back to Slide 81, Mr. Fuller had,

            6  for Segments 3 and 4, 341 cfs?

            7      A.    Yes.

            8      Q.    And is that the drainage from the areas on

            9  the upper part of the Salt?

           10      A.    Yes.

           11      Q.    And then for Segment 6, which includes the

           12  Verde, it jumped up to 1,250?

           13      A.    Yes.

           14      Q.    Is that what you're trying --

           15      A.    That's exactly my point.

           16      Q.    -- to say here?

           17      A.    That that huge increase makes absolutely no

           18  sense, as does the increase from the Roosevelt gage

           19  down to the reach below the mouth of Tonto Creek.  That

           20  would imply that we have had a two and a half fold

           21  increase just across the mouth of Tonto Creek alone,

           22  which is clearly not sensical.

           23      Q.    And do you think what you perceive to be his

           24  error in this calculation is a result of the way he

           25  took the 889,000 acre-foot per year number from Thomsen
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            1  and Porcello and converted it to cfs?

            2      A.    He's using a mean or average flow to

            3  represent a median flow, and we've talked about that

            4  extensively already.

            5      Q.    Anything else on Slide 84?

            6      A.    No.

            7      Q.    Okay.  Let's go to 85.

            8      A.    Okay.  So, again, looking at his charts that

            9  represent the typical flow in Segment 5, we can overlay

           10  the combination of near Roosevelt and Tonto Creek flows

           11  on that.

           12            The jagged line at the top is the mean daily

           13  flow on each day.  The blue line in the middle is the

           14  median on that record.  And you can see that his

           15  representation more or less follows the mean line.

           16  It's below it in the late spring, but it's well above

           17  the median flow line there.

           18            So I've changed his 992 cfs median line down

           19  to where it should be, somewhere around 350 cubic feet

           20  per second; a very substantial drop.

           21      Q.    And this is the hydrograph for Segment 5?

           22      A.    This is for Segment 5.

           23      Q.    Let's go to Slide 86.

           24      A.    So now we can talk about Segment 6.  Again,

           25  the brown line is the combination of the Roosevelt and
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            1  Tonto Creek flows that we've previously talked about.

            2  The bottom sort of gray-colored line is the median mean

            3  daily flow hydrograph for the Verde below Tangle Creek.

            4  And if you add those together, then you get the

            5  hydrograph that's represented by the brown line at the

            6  top.

            7            And if we overlay that on Mr. Fuller's

            8  Segment 6 hydrograph --

            9      Q.    This is Slide 87?

           10      A.    -- on 87, you see the same sort of

           11  relationship.  He more or less follows the average or

           12  the mean line there, and the median is substantially

           13  below that.

           14            So I've corrected his chart from 1,230 for

           15  the median down to 550 cubic feet per second, which I

           16  believe is a much more accurate representation of the

           17  median flow in that reach.

           18      Q.    Okay.  Moving on to Slide 88?

           19      A.    Yeah, okay.  So with that as sort of a

           20  background on the amounts of flows in the reach, let's

           21  review again the geomorphic character of the river in

           22  Segments 5 and 6.

           23            We've talked about this chart in some of my

           24  previous testimony, particularly on the Gila River.  It

           25  comes from a document by Burkham in 1972, and it is
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            1  essentially showing conceptually the changes in channel

            2  width over time in, actually, a segment of the upper

            3  Gila River, but my -- we don't have the same

            4  information on the Salt River, and so I'm arguing that

            5  the same process happens in the Salt as does on the

            6  Gila River.  You get big floods.  So it goes along for

            7  a period of time.  You have a fairly narrow channel

            8  that settles down to the lower flows, and then it gets

            9  hit by larger floods and the channel widens out, the

           10  vegetation blows out, the channels shift around; and

           11  then over time it sort of recovers back to a more

           12  narrower width.

           13      Q.    And then comparing this graph on the Gila to

           14  what your opinion is on the Salt in Segments 5 and 6,

           15  would those curves on that graph necessarily be exactly

           16  the same proportion and the same quantity, or is it

           17  more of a qualitative comparison?

           18      A.    It's more of a qualitative comparison.  I'm

           19  talking about the process more than I'm -- I can't

           20  specifically quantify that on the Salt.

           21            Again, another slide that we looked at before

           22  from Huckleberry, 1993.

           23      Q.    This is 89?

           24      A.    This is on Slide 89, and it's the same actual

           25  data that was taken on the portion of the Middle Gila
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            1  River.  And it shows the response of the channel width

            2  to the large floods that happened during the early part

            3  of the century and then how it's basically settled down

            4  during the drier portion of the middle part of the 20th

            5  century, and then we had some big floods in the early

            6  '90s and it's widened out again, according to this

            7  data.

            8      Q.    Slide 90?

            9      A.    So the next series of slides is just to

           10  emphasize that the same sort of hydrologic processes

           11  occur on the Salt River that happen in the Gila.  It's

           12  a very flashy system.  It will go along for periods of

           13  time fairly dry, and then it gets hit by large floods,

           14  and as we saw yesterday, those floods can happen

           15  virtually any time of year; generally not in the

           16  summer, but certainly during the runoff period in the

           17  spring and then pretty much any time from the monsoon

           18  season up through December and January.

           19            So this chart basically shows the history of

           20  the annual peak discharge.  This is just the single

           21  maximum flow that occurred in each year of the record

           22  at the three gages, Chrysotile, Roosevelt, and then I'm

           23  also showing the below Stewart Mountain flows as well

           24  by the green line, and that represents the

           25  flow-regulating effect of the upstream reservoirs, so
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            1  that is not a natural flow.  The Roosevelt and

            2  Chrysotile are representative of natural flows.

            3      Q.    And this is Slide 90?

            4      A.    So this is Slide 90.  So just basically.  One

            5  thing to point out about this too, this is only the

            6  single highest discharge in each year.  As you saw

            7  yesterday, very often you can see more than one peak

            8  during a year.  So this doesn't completely capture all

            9  of the disturbance-level events, I would call them,

           10  that occur.

           11            So we can do the same thing, plot the annual

           12  runoff volume.  Varies substantially from year to year,

           13  as you know.

           14      Q.    And this is Slide 91?

           15      A.    Sorry.  This is on Slide 91.

           16            And an interesting point here, if you look at

           17  the green line, the below Stewart Mountain volumes,

           18  those are very similar to the volumes that occur from

           19  the other gages, even though from the previous slide

           20  you saw that most of the peaks are cut off.

           21            And so I think we all recognize that it's

           22  just flow-regulating effect.  Essentially, the same

           23  amount of water goes through the reach below Stewart

           24  Mountain Dam, Segment 6, as did historically, but it

           25  comes off in a much different pattern.
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            1      Q.    There's some breaks in the line there?

            2      A.    Yeah.

            3      Q.    Are those just data gaps?

            4      A.    They're data gaps.  I've tried to extend this

            5  using all of the available data that's relevant to us

            6  here.  So the purple part to the left of, well, roughly

            7  1910 is data collected at the at Roosevelt gage that

            8  includes both the Salt River and Tonto Creek.  And then

            9  the blue is the near Roosevelt gage, which is upstream

           10  from Tonto Creek.  Green is below Stewart Mountain, and

           11  then the red is farther upstream at Chrysotile.

           12      Q.    Slide 92?

           13      A.    So just to illustrate one point that I've

           14  made previously, it's generally true that years with

           15  higher runoff volumes also correspond to years with

           16  high peak flows.  That certainly isn't always the case,

           17  but the correlation coefficient is .6, meaning that you

           18  can explain about 60 percent of the time the peak flow

           19  rate during the year by the annual volume.

           20            So it's reasonable to say, if we go back

           21  through the record, we don't have really long-term

           22  records of peak flows.  We do have reconstructed

           23  records of average annual flows.  So if we look at the

           24  variability in those average annual flows, we can get a

           25  rough idea of what the peak flow regime -- how variable
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            1  that would have been prior to the available flow

            2  records as well.  And so we can do that.  Again, this

            3  is Gila River.  It's not the Salt River, but --

            4      Q.    And this is Slide 93?

            5      A.    Sorry, moving to Slide 93.

            6            Qualitatively, I expect the Salt River

            7  behaved essentially the same way.  So we see the modern

            8  measured record on the right-hand side of the chart for

            9  annual -- actually, in this case the logarithm is the

           10  way that these were presented by Burkham.  So this is

           11  the measured record in the dark line on the right side

           12  poststatehood and around the time of statehood.  The

           13  lighter line is the extended period prior to statehood

           14  from the tree ring data.

           15            And the variability essentially is the same.

           16  There's some high peak flows, obviously, in the early

           17  1900s that we've talked about a lot; but the

           18  variability prior to that is very, very similar.  So we

           19  expect -- we would expect to see big floods

           20  historically just like we've seen them in our recorded

           21  record.

           22      Q.    Slide 94?

           23      A.    And so this is just a summarization of the

           24  data that we do currently have at all the available

           25  gages.  I've included the Joint Head Dam, which is down
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            1  in the Phoenix area in Segment 6 now, because we do

            2  have some data for that even prior to the dams.  The

            3  biggest one was about 300,000 cubic feet per second

            4  that happened in early 1890s.

            5            And you see the high variability from year to

            6  year in this photograph.

            7      Q.    Page 95, Slide 95, starts a new discussion

            8  that relates specifically to Segment 5; is that right?

            9      A.    Yeah.  We've been focused on the hydrology so

           10  far, so let's talk about the geomorphic character.

           11                 CHAIRMAN NOBLE:  No, let's eat.

           12                 THE WITNESS:  I'm in favor of that,

           13  certainly.

           14                 CHAIRMAN NOBLE:  Let's be back at 1:00.

           15                 (A lunch recess was taken from

           16  11:57 a.m. to 1:04 p.m.)

           17                 CHAIRMAN NOBLE:  Please proceed.

           18  BY MR. MCGINNIS:

           19      Q.    Dr. Mussetter, before lunch we were going

           20  through the slides, and yesterday Commissioner Allen

           21  asked you a question about a portion of the Verde

           22  watershed, and I meant to remind you to talk about that

           23  when we got there, and I forgot.  So can we go back and

           24  cover that?

           25      A.    Yes.
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            1      Q.    Was that Slide 84?

            2      A.    I have the relevant slide up.  It's 84.

            3      Q.    Okay.

            4      A.    And the question was, first of all, was I

            5  aware that part of the upper part of the Verde basin is

            6  a closed basin; and the answer is yes; and did I

            7  incorporate that into my calculations.

            8            It's actually about -- according to the gage

            9  records, it's about 360 square miles involved in that

           10  closed basin, and that's a really small percentage of

           11  the total Verde basin.  So it is incorporated into that

           12  number, but you couldn't tell it.  It's in the decimal

           13  places out to the right.

           14      Q.    I saw your pointer up there.  Were you

           15  circling the 82 or the 92?

           16      A.    Sorry.  I was circling the 92.  I should have

           17  been circling the 82.

           18      Q.    So is it within the rounding --

           19      A.    Yes.

           20      Q.    -- percentage?

           21      A.    Yes.

           22                 CHAIRMAN NOBLE:  Oh, that's right.  This

           23  is the new slide.

           24                 MR. MCGINNIS:  This is the new slide,

           25  yeah.
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            1                 THE WITNESS:  This is the new slide.

            2                 CHAIRMAN NOBLE:  Yeah, there is no 82 on

            3  the old slide.

            4                 THE WITNESS:  Correct.

            5  BY MR. MCGINNIS:

            6      Q.    Let's go back to Slide 95 then.  I think we

            7  were getting ready to start talking about some things

            8  specific to Segment 5; is that right?

            9      A.    Yes.

           10      Q.    Okay.  And Segment 5 runs from where?

           11      A.    Segment 5 runs from Stewart Mountain Dam to

           12  the Verde confluence.

           13      Q.    Okay.  Slide 96.

           14      A.    Okay.  So, again, just to refresh our memory

           15  on the hydrology and talk a little bit about some of

           16  the differences between the natural and the regulated

           17  flow regime, I'm showing on this Slide 96 the median

           18  mean daily flow hydrographs for Segment 4 and 5, which

           19  is calculated on the basis of the recorded flows at

           20  Roosevelt and the Tonto Creek flows; and then the top

           21  one adds the Verde flows into that.

           22            So you see the typical pattern that we've

           23  seen already with the high flows during the springtime,

           24  low flows in the summer, and then generally some

           25  elevated flows during the late summer, early fall
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            1  monsoon season.

            2            So that's characteristic of what the flows

            3  would have been like under natural conditions in

            4  Segments 5 and 6.  Under regulated conditions the

            5  orange line basically represents what that looks like

            6  now.

            7            So these are the median mean daily flows at

            8  the below Stewart Mountain gage for the period from

            9  1935 to 2015, post-Stewart Mountain Dam.

           10            As we talked before lunch, the total volume

           11  of flow on an annual basis is roughly the same; but the

           12  pattern is completely different.  And so now you see

           13  it's essentially dry November, December, January, early

           14  February; and then we start releasing, and through much

           15  of the spring and summer, we're fairly steady at up

           16  over 1,000 to 1,500 cubic feet per second.

           17      Q.    You talked a little bit earlier about how you

           18  had been out recently on portions of Segments 5 and 6;

           19  is that right?

           20      A.    Yes, yes.

           21      Q.    When was that?

           22      A.    It was November of 2015.

           23      Q.    And according to this graph, that's the

           24  portion of the year where there's almost no flow,

           25  right?
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            1      A.    That's correct, and that was the case when I

            2  was there.

            3      Q.    Did you go there on purpose during that part

            4  of the year, or was that just when you could do it?

            5      A.    It's just when I could do it.  I would have

            6  preferred to do it when I could paddle more and carry

            7  the boat less, but didn't have the opportunity.

            8      Q.    Anything else on Slide 96?

            9      A.    No, I did want to mention, you know, we hear

           10  a lot about the recreational use of that part of the

           11  river and under modern conditions.  And I think it's

           12  important to recognize that the flow regime is very,

           13  very different from what it would have been; much

           14  higher flows now during that part of the year that the

           15  recreation is going on than there would have been under

           16  historic conditions in a typical year.

           17            There are also some implications, and we'll

           18  talk about it as we go forward, in terms of the effect

           19  of those flows on the behavior of the channel as well.

           20      Q.    Okay.  Can we move on to Slide 97?

           21      A.    So 97 gives us an opportunity to talk about

           22  one of the other important aspects of the reservoir

           23  systems that impact the character of the Salt River in

           24  Segments 5 and 6 and, actually, historically in

           25  Segment 4 even prior to the other dams being
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            1  constructed.

            2            This shows a plot of the available

            3  information that we have about the amount of sediment

            4  that is stored in Roosevelt Dam.  Sorry, in Roosevelt

            5  Reservoir.  I got this information from Salt River

            6  Project records.  We talked earlier about the surveys,

            7  and they concluded that there were roughly 62,000

            8  acre-feet.  I didn't include that data point on the

            9  plot, but 62,000 acre-feet of sediment by about 1916.

           10  And then they have some other points that we see.

           11            And so we can plot how the sediment's

           12  accumulated.  At this point we're approaching 200,000

           13  acre-feet of sediment that's stored in that reservoir,

           14  and the bulk of that would have gone downstream and

           15  passed through Segment 4 and into Segments 5 and 6

           16  under natural conditions; and now it's being trapped in

           17  the reservoir.  So we have a sediment deficit in the

           18  reach below the reservoir.

           19      Q.    And is there also sediment captured by the

           20  other three dams on the river?

           21      A.    Yes, certainly.  Most of it's in Roosevelt, I

           22  think, because it's farthest up in the system and

           23  captures the bulk of the supply.

           24            So it's really cut down the supply of

           25  sediment into this reach, and that has some
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            1  implications that we'll talk about too, the

            2  geomorphology of the channel.

            3            Just to get an idea of what these numbers

            4  mean, if you average the accumulation over the,

            5  roughly, hundred-year period that we represent here,

            6  it's about 1,900 acre-feet per year.  And that's

            7  equivalent to a depth of about 5 feet over a 300-foot

            8  wide channel the length of Segment 5, which is about

            9  10 miles.  So it's 5 feet of sediment.  I'm not

           10  suggesting that we have had 5 feet of degradation in

           11  Segment 5, but just to get a picture of the volume

           12  we're talking about.

           13            So you can imagine that that would have a

           14  substantial impact on the morphology of the channel

           15  down in this reach.

           16      Q.    Is some of that -- would some of that

           17  sediment that's trapped in Roosevelt otherwise have

           18  gone to Segment 6?

           19      A.    Yes.

           20      Q.    And would some of it have otherwise gone all

           21  the way down to the Gila?

           22      A.    Certainly.

           23      Q.    Some of it would have gone to Yuma?

           24      A.    Eventually.

           25      Q.    So the calculation in the box there is
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            1  assuming this all --

            2      A.    It's just if you spread that out in that sort

            3  of a volume, 10 miles long, 300 feet wide, it would be

            4  5 feet deep.

            5            So when we think about what we see in this

            6  part of the river now, it's really important to keep

            7  this quantity of sediment in mind.  We don't know the

            8  gradation here, but it's probably mostly sand; a fair

            9  amount of gravel and cobbles as well, but mostly sand

           10  and silt.

           11      Q.    You're talking about the gradation of the

           12  sediment that otherwise would be there; is that right?

           13      A.    Yes, the material that makes up the bed of

           14  the river.

           15            So with that in mind, let's look at some more

           16  modern and historic photos of the river in Segments 5

           17  and 6.

           18      Q.    Is this Slide 98?

           19      A.    98 is an aerial photograph that was taken in

           20  2010 of the portion of the reach upstream, Segment 5,

           21  upstream from the Verde confluence.

           22            So you see a more or less single-thread

           23  channel, some bars along the sides, fairly distinct

           24  riparian corridor along the sides of the channel.

           25            If you go back to 1934 and see the same area,
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            1  it looks morphologically very similar.  There is

            2  riparian vegetation along the sides of the channel, but

            3  in my view, it's less than there was then.  But you

            4  have to recognize that this photograph is taken some

            5  30 years after Roosevelt Dam was completed and is

            6  actually after most of the upstream reservoirs were

            7  completed, so...

            8      Q.    Let me stop you there for just a second.

            9                 MR. MCGINNIS:  Can you all see that

           10  okay with the lights on, or should we turn the lights

           11  off?

           12                 CHAIRMAN NOBLE:  Oh, certainly, we would

           13  be glad to do that.

           14                 MR. MCGINNIS:  I just want to make sure

           15  the Commissioners can see the photos.

           16                 CHAIRMAN NOBLE:  Which one do you want

           17  to do it?

           18                 There's some that suggest the panel back

           19  there works better, but I don't want to --

           20                 MR. ROJAS:  All right.

           21  BY MR. MCGINNIS:

           22      Q.    So we're looking now at Slide 98; is that

           23  right, Dr. Mussetter?

           24      A.    We're actually on Slide 99 at this time.

           25      Q.    Tell us again what you were -- now that we
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            1  can see it better, tell us again what you were saying

            2  about Slide 99.

            3      A.    So this a photograph taken in 1934 of that

            4  same reach of Segment 5, and aside from the fact that

            5  it's black and white, looks pretty similar to what we

            6  saw in the 2010 photograph.  But, again, this is a

            7  postreservoir.  This is not in the natural condition,

            8  if you will, of that reach of the river.

            9            You can, however, see the old flood channels

           10  in places there along the reach.

           11      Q.    Okay.  Slide --

           12      A.    And other than that, we didn't have a lot --

           13  other than the ones that we looked at earlier, a lot of

           14  historic photos of Segment 5; but I did think it was

           15  useful to look at some of the photos that I took during

           16  my little expedition down the reach in November, just

           17  to get a sense of what this looks like.  Again, the

           18  flows were very low.  Stewart Mountain gage read

           19  8.4 cfs on the day we did the trip November 10th.

           20            So we'll just kind of work our way down the

           21  reach here.  This photograph is standing on the right

           22  bank of the river looking upstream through the North

           23  Bush Highway.  The main thing you see here is, other

           24  than the bridge, is the cobble-gravel nature of the

           25  channel in this reach.
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            1            I expect under natural conditions it probably

            2  was still a gravel-cobble bed primarily, but there

            3  would have been a lot more sand, more sand bars and

            4  that sort of thing, in this portion of the reach.  It's

            5  been washed away because the upstream sediment supply

            6  has been cut off and now we've run flows for some

            7  hundred years through this part of the reach with very

            8  little sediment supply.

            9      Q.    Slide 101?

           10      A.    This is a photograph that I took about a

           11  quarter of a mile upstream from the area known as the

           12  Sheep Bridge site, where there was an old bridge

           13  abandoned.  I think we saw some photographs of that in

           14  some of the previous testimony.

           15            Shows the same thing, but a very shallow

           16  riffle at this really low flow rate in this area, and

           17  that's not uncommon in this area.  It's still a very

           18  coarse-grained gravel-cobble bed at this location.

           19            Notice, also, the very distinct riparian

           20  corridor along the sides.  I expect that that corridor

           21  was much more dynamic under natural conditions, because

           22  it's subject to more frequent flooding that would rip

           23  the vegetation out.

           24            Now we do get periodic peaks that are so high

           25  they're not stored by the upstream reservoirs, but
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            1  they're much -- they're probably smaller when they do

            2  occur, and they certainly happen much less frequently

            3  than they did historically.

            4            And the other part is that steady flow regime

            5  during the late spring, summer months, when flows are

            6  being released from Stewart Mountain, would elevate the

            7  flow and tend to irrigate that, which would also tend

            8  to encourage more vegetation growth.

            9      Q.    And would that vegetation tend to stabilize

           10  the channel more than it would have been under natural

           11  conditions?

           12      A.    Yes, you would have much more of a tendency

           13  for a single thread, less dynamic, laterally dynamic

           14  channel.

           15      Q.    Would the lack of sediment that had been

           16  stored by the upstream reservoirs also contribute to

           17  that?

           18      A.    Not necessarily contribute to the riparian

           19  corridor, but I wouldn't be surprised.  I looked.  I

           20  could find no data to prove this, but I expect there's

           21  been some downcutting in this reach because we've

           22  reduced the sediment supply and some of the former --

           23  at least the finer grain component of the bed has been

           24  winnowed away, and that's caused the bed to come down.

           25  How much, I can't really say.
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            1      Q.    Would the lack of sediment have tended to

            2  make the channel more of a single-thread channel than

            3  it would have been when all of that sediment was coming

            4  down?

            5      A.    That is a typical reaction in a reach that's

            6  starved of sediment and subject to steady flows

            7  compared to the really dynamic natural flows.

            8      Q.    Slide 102?

            9      A.    So 102 is just moving downstream.  This is

           10  the same area a short distance downstream, in the

           11  vicinity of where the Sheep Bridge used to be.  I

           12  believe you're seeing -- you can see a little bit of

           13  the old bridge pier.  It's kind of on the left center

           14  of the photo here.  Cobble-bed system.

           15      Q.    Can you point that out?  I'm sorry, I can't

           16  see that.

           17      A.    I'm sorry.  It's this right here.

           18      Q.    Okay.

           19      A.    It's not easy to tell.  I can see it more

           20  clearly in my version.

           21      Q.    Slide 103?

           22      A.    103 is just moving downstream another quarter

           23  of a mile or so; and, again, very shallow riffle,

           24  coarse-grained cobbles in the bed of the stream, cobble

           25  bars on the sides, riparian vegetation along the sides
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            1  of the channel.

            2            Moving down about a mile and a half below the

            3  bridge that we previously looked at, now you see a

            4  cobble bar that basically goes all the way across the

            5  river, and then you see sort of a scour channel on the

            6  lower right corner of the photo where the flows have

            7  come in and they're hard against a pretty stable left

            8  bank of the river, and that contributes to the

            9  development of a deeper channel in that area.

           10      Q.    You're talking about Slide 104 now, right?

           11      A.    I'm talking about 104, yes.

           12      Q.    When -- you said this was at 8.4 cfs, is that

           13  what you said?

           14      A.    Yes.

           15      Q.    If there was substantially more water in

           16  there, would the area to the left have been under

           17  water?

           18      A.    Yes.

           19      Q.    Is the bed there where -- that area that

           20  would have been inundated by the water, is that smooth

           21  and flat like concrete, or are there boulders and

           22  cobbles?

           23      A.    No, the boulders here are probably up to 8,

           24  10, 12 inches in diameter.  They're big boulders, and

           25  it's a fairly planar surface across there, but there is


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 11      01/28/2016
                                                                      2435


            1  topographic variability, and the boulders stick up into

            2  it substantially.

            3      Q.    You walked through a portion of this river

            4  when you couldn't -- this portion of the river where

            5  you couldn't float it, right?

            6      A.    Yes, I walked the reach you're looking at.

            7  It was not possible to float.

            8      Q.    Was it difficult to walk down this river?

            9      A.    Well, we often called them ankle-busters, the

           10  boulders or cobbles that you see here, because it's

           11  challenging, yes.

           12      Q.    Anything else on Slide 104?

           13      A.    No.

           14      Q.    105?

           15      A.    This is just another view farther downstream,

           16  near I think what they called the Foxtail takeout.

           17  It's used, I think, only by the emergency vehicles, and

           18  just cobble bed, fairly flat; big, large cobbles all

           19  the way across the channel; very, very shallow.

           20      Q.    Slide 106?

           21      A.    I'm just continuing to move down.  Similar

           22  feature; you do see off on the side sort of a scour

           23  channel where there's some bedrock outcrop on the side,

           24  and that contributes to the formation of a deeper

           25  thalweg channel in that part of the reach.
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            1      Q.    Slide 107?

            2      A.    This is a photo adjacent to the Blue Point

            3  Ranger Station looking upstream across a really shallow

            4  riffle.  Shows the same type of features; riparian

            5  corridor on the side, cobbles on the bed.

            6      Q.    Do you recall where you started this trip and

            7  where you ended at?

            8      A.    Yes.  We started right where I took the first

            9  photo we looked at, right below the North Bush Highway;

           10  and we took out at the campground just right at the

           11  Verde confluence, basically.  So that was the reach

           12  that we covered.

           13      Q.    Okay.  Anything else on 107?

           14      A.    No.

           15      Q.    Slide 108?

           16      A.    Continuing down.  What you see through this

           17  reach at this low flow level is fairly consistent all

           18  the way through, really.

           19      Q.    Okay.  And is this still in Segment 5?

           20      A.    This is still in Segment 5.

           21      Q.    Slide 109, I think you're at?

           22      A.    So this is adjacent to the Goldfield Ranch

           23  recreation site.  The one thing that you do see here,

           24  the bed seems to be somewhat coarser -- sorry, somewhat

           25  finer now.  We're seeing more sands and small gravels
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            1  among the cobbles, not as many large cobbles at least

            2  on the surface here.  So there is undoubtedly some

            3  additional sediment supply that's come in within this

            4  reach, and there's probably -- it's a wide area, so

            5  it's probably somewhat depositional; could even be some

            6  backwater effect from a downstream bend there.

            7      Q.    Slide 110?

            8      A.    And then this is about a mile upstream from

            9  the Verde River.  You see the single thread, very flat

           10  cobble bed, riparian corridor along the sides.

           11      Q.    Slide 111?

           12      A.    111 is moving down another four-tenths of a

           13  mile, roughly.  You can see part of the campground

           14  facility up on the left bank.  This is one of the

           15  takeouts.  The Verde River is just right around the

           16  corner here.  You see some bedrock outcrop along the

           17  side, typical cobble bed.

           18      Q.    Slide 112?

           19      A.    Okay.  So that was sort of the end of the

           20  walk down the creek, if you will, the river.  Now I

           21  want to go back and look sort of a bigger picture view

           22  of portions of the reach.  These are photographs that I

           23  took in 2013 from the helicopter.

           24            This particular photo is looking upstream

           25  across Granite Reef Dam, so we're seeing part of
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            1  Segment 5 and part of Segment 6 here.  The dam is this

            2  linear feature right about in the center of the

            3  photograph, and then you see the ponded water upstream

            4  from the dam in the background.  And then you can also

            5  see the dry riverbed, sort of wide channel downstream

            6  from Granite Reef Dam, below where all the water's been

            7  diverted out.

            8      Q.    Where is the break between Segment 5 and 6?

            9      A.    The break, I believe we put it at the Verde

           10  River confluence.

           11      Q.    So the same as Mr. Fuller's break?

           12      A.    I believe so.

           13      Q.    Can you see the Verde River in this picture,

           14  confluence?

           15      A.    No.

           16      Q.    So are you really just looking at Segment 6

           17  here?

           18      A.    Okay.  Yes.  Yes.

           19      Q.    Is it confusing because the breaks have moved

           20  from Granite Reef to the Verde-Salt confluence?

           21      A.    Yeah.  I get confused about the precise

           22  location.  It's not so important.  I mean if you're

           23  doing a geomorphic study of this river, the Verde River

           24  confluence is a really important location in terms of

           25  change.  Granite Reef Dam obviously is also a really
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            1  important.  So I tend to think of it as upstream from

            2  the Verde River and downstream from Granite Reef Dam.

            3  The area between there is the pool of Granite Reef, and

            4  it is what it is.  It's backwater, really.

            5      Q.    Anything else on Slide 112?

            6      A.    No.

            7      Q.    Okay.  Slide 113?

            8      A.    So this is just another photograph of the

            9  backwater upstream from Granite Reef Dam.  You see

           10  water and you see riparian corridor along the sides of

           11  the channel.

           12      Q.    Okay.  Is this a photo you took?

           13      A.    I also took this in October of 2013.

           14      Q.    Before we finish up on Segment 5, I want to

           15  just make sure we understand your opinion about what

           16  the differences are in the geomorphology of Segment 5

           17  between natural conditions and 2015, '16.

           18            Would you say that the channel is different

           19  because of the sediment trapping in the upstream

           20  reservoirs?

           21      A.    It most definitely is different because of

           22  the sediment trapping.  There is less sediment supplied

           23  to the reach.  We have had essentially the same volume

           24  of water go through that reach, albeit at different,

           25  sort of more sustained flow rates, less flashy than it
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            1  did historically.  So that's moved a lot of the

            2  sediment that would have formerly been there out.  I

            3  wouldn't be surprised if there had been a fair amount

            4  of downcutting of the riverbed.  It's lower now than it

            5  was before.  By how much, we really can't say.  At this

            6  point it's pretty much armored.

            7            And then, again, the sustained flow regime

            8  from the dam releases during the summer, spring and

            9  summer months, would also tend to elevate the water

           10  levels above what they would have been historically

           11  during those times of the year and would encourage

           12  stability of the riparian corridor.

           13            So you would have a tendency for a more

           14  stable single-thread channel than you would have seen

           15  under natural conditions.

           16      Q.    What are the ramifications of those impacts

           17  on the ability to float a boat in that channel?

           18      A.    Well, if there's more sediment supply and the

           19  river is wider, the depths would obviously be

           20  shallower.  It would move it more in the direction, if

           21  you think of Dr. Schumm's chart that we talked about

           22  yesterday, move it more in the direction of the

           23  meandering-type channel.  So you would expect to see

           24  more multiple threads, more than one, not necessarily a

           25  single-thread channel, and shallower depths.
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            1      Q.    And when you say more multiple threads, are

            2  you saying more under natural conditions than there are

            3  now, or vice versa?

            4      A.    Under natural conditions you would -- it

            5  would tend to move it more in the direction of a

            6  braided-type system.

            7      Q.    And the flows today versus the flows in 1860,

            8  are those more regular throughout the year, or are they

            9  more variable throughout the year?

           10      A.    They're more regular, higher during the

           11  summer months, a thousand to 1,500 cfs, typically,

           12  release from Stewart Mountain Dam during those months,

           13  and then basically completely trial during the winter

           14  months.

           15

           16            EXAMINATION BY COMMISSIONER HORTON

           17                 COMMISSIONER HORTON:  Let me ask a

           18  question.  Is silt ever removed from a river?

           19                 Maybe in the Mississippi.  I don't know.

           20                 THE WITNESS:  Is the silt ever removed?

           21                 COMMISSIONER HORTON:  Yeah.

           22                 THE WITNESS:  Well, hmm.  Under natural

           23  conditions, or what are you --

           24                 COMMISSIONER HORTON:  No, not under

           25  natural.  Like the buildup behind the dam, would they
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            1  ever come in and try to remove some of that or --

            2                 THE WITNESS:  They do sometimes dredge

            3  the head of reservoirs if there's too much siltation.

            4  There are also programs where they try to flush it

            5  through.  They have low-level outlets, and they'll

            6  lower the reservoir and try to increase the velocities

            7  to flush it through.  But that's a challenging problem.

            8

            9              DIRECT EXAMINATION (CONTINUED)

           10  BY MR. MCGINNIS:

           11      Q.    Okay.  Do you know whether there's any silt

           12  removal activities at Granite Reef?

           13      A.    I actually don't know the answer to that

           14  question.

           15      Q.    But if there were silt removal activities at

           16  Granite Reef, that wouldn't affect the buildup of silt

           17  in Segment 5, right?  Segment 5 is above Granite Reef.

           18      A.    Right.

           19      Q.    Can we talk about Segment 6 then?

           20      A.    Okay.

           21      Q.    Segment 6, just remind us where that is?

           22      A.    Yes.  That goes basically from the Verde

           23  confluence downstream to the Gila River confluence,

           24  where the Salt River flows into the Gila River.

           25      Q.    Okay.
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            1      A.    So I have a few photographs that I took from

            2  the helicopter just showing what the channel looks like

            3  under modern conditions.  Some aspects of it are

            4  roughly similar to what it would have been under

            5  natural conditions, and some aspects obviously not.

            6            So the first one is Slide 115.  That's

            7  51st Avenue bridge that you see in the middle of the

            8  photograph.  Obviously no water in the river at this

            9  time, at this location; but you do see the evidence of

           10  the multiple channels, the braid channels and so on,

           11  the very wide river.  And that's created by the flood

           12  flows that come through.

           13            These are marks left by postdam floods, but

           14  you would see similar things, probably more pronounced

           15  even, under natural conditions.

           16      Q.    Is it safe to assume the channel itself even

           17  here at 51st Avenue, in the middle of the Phoenix area,

           18  is altered from what it would have been under natural

           19  conditions?

           20      A.    It is.  There's been -- you know, there's a

           21  lot of infrastructure that affects the channel.  There

           22  have been a lot of sand and gravel mining upstream from

           23  here.  So this is -- I'm not trying to portray this as

           24  being the natural condition of the river, by any means.

           25      Q.    Slide 116?
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            1      A.    So this is moving down.  This is still

            2  51st Avenue is in the foreground here at the bottom of

            3  the picture, looking downstream towards the Gila River

            4  confluence.  Again, same sort of thing; you see the

            5  evidence of multiple channels in there, obviously

            6  affected by human activities.

            7      Q.    In the upper right in that photograph, you

            8  see some water.  Do you know where that water comes

            9  from?

           10      A.    My understanding is it comes from a sewage

           11  treatment plant.  It's the releases, wastewater from

           12  the sewage treatment plant, yeah.

           13      Q.    Anything else on Slide 116?

           14      A.    No.

           15      Q.    Okay.  117?

           16      A.    117, a photo that I took farther downstream.

           17  It's just below the 91st Avenue bridge, so we are very

           18  close to the Gila River confluence here.  You see a lot

           19  of vegetation.  The historic channel basically covered

           20  most of the area that you see in this photograph.

           21            Now, because it's been dry for so long, you

           22  see riparian vegetation -- or vegetation, I should say,

           23  all the way across that, some bare sand bars, and then

           24  you see the remnants of old channels among that

           25  vegetation.
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            1      Q.    Okay.  Slide 118?

            2      A.    So we can look at some of the historical

            3  photos.  I've included a modern photo here just for

            4  context, in terms of where we are.  So the star on this

            5  photograph shows the area that I'm going to illustrate

            6  on the subsequent photo.  This is a Google Earth image

            7  that was taken within the last year or two.

            8            So we're just above Gilbert Road here.  This

            9  is Gilbert Road right below the star.  If we look at

           10  that in 1934, this is what that area looked like.

           11  Still postdam, but pre a lot of the human disturbance

           12  in that area at least.  And you can see that this area,

           13  under higher flow conditions at least, was a very

           14  braided section of river.

           15      Q.    Okay.  Slide 120?

           16      A.    120, again, modern photograph of that same

           17  area.  Now we'll look at an image that's just on the

           18  downstream side of what's now North Gilbert Road.  This

           19  is a 2002 photograph.  You see some of the old braid

           20  channels here, but that area has really been heavily

           21  disturbed by sand and gravel mining activity that you

           22  see on both sides of the channel.

           23      Q.    Slide 122?

           24      A.    On 122, moving farther downstream, this is a

           25  Google Earth image next to Sky Harbor Airport,
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            1  basically, above I-17, I-10/I-17 crossing there; and

            2  this is what that area looked like in 1934.  Clearly a

            3  very heavily braided reach, wide, many channels, bars

            4  all the way across the river there.

            5      Q.    In the 1934 photos, those are poststatehood;

            6  is that right?

            7      A.    Those are poststatehood.

            8      Q.    They're postdiversions?

            9      A.    Yes.

           10      Q.    Are they in the ordinary and natural

           11  condition?

           12      A.    No, they clearly are not natural conditions;

           13  but they do have a lot of characteristics of what --

           14  based on what I know about the system, what that area

           15  would have looked like under natural conditions.  There

           16  are some differences, obviously, but I think that's

           17  representative.

           18      Q.    Slide 124?

           19      A.    So moving farther downstream, this is

           20  91st Avenue here, so I think this is the Gila River

           21  confluence coming in in this area.  So we'll look in

           22  the area where the star is about in the center of the

           23  photograph.  A 2002 photo, so there's a bit of water in

           24  the channel here.  You have more or less a

           25  single-thread channel carrying the flow, a few sort of
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            1  ponded areas, a lot of vegetation in the channel, and

            2  some, clearly, some shallow riffles in areas where it's

            3  constricted down from the deeper ponded areas.

            4      Q.    Okay.  Slide 126?

            5      A.    So now we'll look at a few images of the

            6  historical mapping in these areas.  This one is -- 126

            7  is the Google Earth image, modern image.  And we'll

            8  look just downstream from the Interstate 17/I-10

            9  crossing.  This is a map that was developed in the

           10  early 1900s that would more or less represent natural

           11  conditions.  It's certainly before the major

           12  diversions.  The Arizona Dam was in place at this time,

           13  but none of the other upstream facilities were; and

           14  probably fairly limited impacts from the local

           15  infrastructure, although you obviously see road

           16  crossings here.

           17            In this mapping it does -- they've colored in

           18  at least a single-thread channel through the reach; but

           19  you also see, by the upstream pointing fingers in these

           20  contours, that there are other high flow channels

           21  present across the sort of gravel-cobble bed width of

           22  the river in this particular area.

           23      Q.    Tell us some more about the upstream.  What

           24  are those?

           25      A.    So these upstream-pointing fingers are the
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            1  contour lines; and when you see a line that's V-shaped

            2  in the upstream direction, it means that there's a

            3  depression right in this area or it's an indication of

            4  a channel, basically.

            5      Q.    So it would drop off as you go downstream?

            6      A.    So it drops off as you go downstream.  And if

            7  you walked across that, it would be lowest right in the

            8  center, and then you would go up on either side of it,

            9  so a channel.  So each of those fingers is a former

           10  flow channel.

           11      Q.    Okay.  Move on to Slide 128.

           12      A.    And then this is a similar area.  The

           13  previous one, the contour interval was -- I think it's

           14  either 10 or 20 feet.  The 1902 mapping actually has it

           15  mapped at 5-foot contours, so the distance -- the

           16  vertical distance between each one of these subsequent

           17  either light or dark contours is 5 feet.  And, again,

           18  you see the same type of features, basically.  They've

           19  colored in a single-thread channel, for sure, and then

           20  you have fingers showing the other high flow braids.

           21      Q.    Okay.  Slide 129?

           22      A.    So we'll move back down.  Let's see.  This is

           23  in the area of -- it's farther downstream from where we

           24  were previously and, again, similar coarser-scale

           25  mapping.  You see all the fingers across.  This is
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            1  Slide 130.

            2            If we go to 131, this is the 5-foot contour

            3  mapping of that same area.  Unfortunately, the mapping

            4  that was available curved right on the boundary between

            5  two maps, so the meshing of the two together is a

            6  little sketchy.  It's really difficult to match them

            7  up, but you get the general picture; that there are a

            8  lot -- if you walked across that, those are 5-foot

            9  contours again, so there's quite a bit of variability

           10  across the channel, and each one of those fingers

           11  represents a former high flow channel.

           12      Q.    The blue part, does that show multiple

           13  channels?

           14      A.    It does.  In this particular area, he's

           15  colored in three channels carrying flow.

           16      Q.    Slide 132?

           17      A.    Slide 132, this will obviously be familiar to

           18  Mr. Fuller.  It came from his 1987 thesis, and I

           19  included it just to make the point that, you know, that

           20  portion of the reach has been historically very

           21  dynamic.  The channel between 1868 and 1952, according

           22  to this, the primary thread of the channel in that

           23  portion of the reach has been virtually every location

           24  across the high flow corridor there.

           25            So it's been a very dynamic system, or it was
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            1  during that time frame, which is also a characteristic

            2  of braided, shallow, dynamic channels.

            3      Q.    Is that also characteristic of arid

            4  watercourses?

            5      A.    And arid watercourses, for sure, yes.

            6      Q.    Slide 133?

            7      A.    Okay.  So with that in mind, to try to

            8  address the issue of -- we talk about the high flow

            9  braids and the single or double or perhaps

           10  triple-thread lower flow channels.  I appreciate the

           11  argument on that, and so Mr. Fuller has tried to

           12  quantify what we would expect typical flow depths to be

           13  in those channels.

           14            According to his report, the quantification

           15  was done based on cross sections that were cut from the

           16  5-foot contour mapping.  That's those same maps that we

           17  looked at a few minutes ago.  And he did hydraulic

           18  calculations to estimate the flow depth, average

           19  velocity, top width at particular locations along the

           20  channel, and to represent the sort of average

           21  conditions along Segment 5 and Segment 6.

           22            And for several reasons, I take exception to

           23  his characterization of the typical depths, and we'll

           24  talk about the reasons for that.  One is obvious in

           25  this figure.  We talked at length this morning about
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            1  the discharges were two and a half to three times too

            2  high on the discharge to represent the median flow.

            3  So, therefore, the depths are considerably higher than

            4  they should be.  But, nonetheless, we can talk about

            5  what the impact of that would be on what his results

            6  should have been.

            7      Q.    Okay.  Move on to the next one.

            8      A.    So the next slide shows the bed profile that

            9  we've digitized from the 5-foot contour mapping for

           10  Segment 6.  So you see the bed of the river, and each

           11  one of the little plus signs that you see is where it

           12  crosses at one of the 5-foot contour lines.

           13            We tried as best we could to locate the cross

           14  sections that he used for his analysis, that Mr. Fuller

           15  used for his analysis.  We may be off by some short

           16  distance, but we were able to match up pretty closely,

           17  based on the shape of the sections that were shown in

           18  Appendix D of his older report.  And so you see they

           19  were evenly distributed; one right below Granite Reef

           20  Dam, and then the downstream one was between 67th and

           21  91st Avenue.

           22      Q.    And here you're talking about Slide 134?

           23      A.    I'm sorry.  This is Slide 134.

           24            You see some variability in the bed profile,

           25  some steep zones.  I'm not really sure what that is.
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            1  Maybe it's a road crossing.  There's some other places

            2  where it's steeper than the average, certainly.

            3            So let's look at how, just based on the

            4  5-foot contours, how the slope varies.  So we've taken

            5  the distance between each contour and calculated the

            6  slope in that 5-foot segment, and I've plotted that

            7  here.  There's some really steep ones, and whether

            8  those are real or not, I'm not really sure.  But as we

            9  go farther downstream, you see, you know, on average

           10  it's in the .0015 to 002 range of slopes, typically;

           11  but you see a lot of spikes of steeper slopes as well.

           12            And we can -- sorry.

           13            So if you project vertically -- and we'll

           14  look at another figure later on that shows this more

           15  clearly. -- we can address what slopes were actually

           16  used by Mr. Fuller in his calculations for these depths

           17  that he represents to be representative of the reach.

           18      Q.    Wait a minute.  Before you go on to that

           19  slide --

           20      A.    Yeah.  Sorry.

           21      Q.    -- let's stop and break this one down a

           22  little bit more.

           23      A.    Yeah.

           24      Q.    The left horizontal -- left vertical axis is

           25  what?
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            1      A.    Yes, sorry.

            2            This is elevation.  So to read this plot, the

            3  brown line is the bed profile.  The bottom is the

            4  distance in miles upstream from the mouth of the Salt

            5  River or the confluence with the Gila.  And then the

            6  elevations along that profile you read off of the left

            7  axis.

            8      Q.    What's the right horizontal -- or vertical

            9  axis?

           10      A.    The slope is plotted with respect to the

           11  right axis.  Obviously the magnitude of the numbers

           12  are -- so they're orders of magnitude different, so if

           13  you'd plot the slope on that same axis, then it would

           14  all be right down on the line.  So I zoomed in on that,

           15  so when you're looking at the blue line, go across to

           16  the right axis if you want to know what the values are.

           17            So we see some areas here that are as steep

           18  as approaching 1 percent, basically.

           19      Q.    What does the blue line depict?

           20      A.    And the blue line, again, is the local slope

           21  of the riverbed between successive 5-foot contour lines

           22  from the map.

           23      Q.    Okay.  So the blue line doesn't show the

           24  actual inundations of the river itself; it's the

           25  changes at the slope, is that -- am I understanding
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            1  that?

            2      A.    It's just simply the slope of the river.  And

            3  the slope of the river, as we'll see in a minute, is an

            4  important parameter in terms of how deep the flow is

            5  and how fast it's going in any particular area.

            6      Q.    Sorry for the delay.

            7      A.    That's okay.

            8      Q.    Go to 135.

            9      A.    So I have a series of maps showing the

           10  locations where we believe Mr. Fuller's cross sections

           11  were located.  This is the most upstream one.  You see

           12  Arizona Dam actually labeled in the upper right-hand

           13  corner, and so it's down around the bend here at the

           14  location indicated by this shaded red circle.

           15      Q.    And that Cross Section 6 you have put right

           16  at the point where a double channel starts?

           17      A.    It's right at the point of a double channel,

           18  that's correct.

           19      Q.    Do you know whether it's right at the point

           20  of the double channel or --

           21      A.    The cross section does not indicate a high

           22  spot in the middle, so it must be just upstream from

           23  the bifurcation.

           24      Q.    How were you able to figure out where

           25  Mr. Fuller's cross sections were?
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            1      A.    Well, two things.  One, his cross sections

            2  show elevation.  So we went along the river and found

            3  the place where the bottom of his channel would match

            4  the elevation on the map.  Then obviously some of them

            5  are not exactly on the 5-foot contour, so there's some

            6  interpolation involved.

            7            So then we adjusted that by matching -- by

            8  digitizing cross sections across and comparing with his

            9  plot in the Appendix D of his report, and we shifted

           10  the channel -- the cross section up and down still

           11  frame until we were able to match as closely as we

           12  could the shape of the cross section that he presented.

           13      Q.    Okay.

           14      A.    So I think we're -- we may be some feet off,

           15  but we're not very far off if we are.  Certainly close

           16  enough for the argument that we're making here.

           17      Q.    Is that all you have to say about 135?

           18      A.    So 135 is the map of Cross Section 6.

           19            136 is a similar map of Cross Section 5.

           20            137 is Cross Section 4, and that occurs a

           21  short distance downstream from Tempe Butte.

           22      Q.    And, again, just so I'm clear, the base map

           23  that you have shown on this slide you think is the same

           24  base map that Mr. Fuller used to get his cross section

           25  from?
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            1      A.    Based on the citation in Mr. Fuller's report,

            2  this is the same map, yes.

            3      Q.    That was 137, right?

            4      A.    Yes.

            5      Q.    Okay.  Slide 138?

            6      A.    138 is the location of Cross Section 3 just

            7  down on sort of the north edge of Phoenix -- or, sorry,

            8  the east edge of Phoenix as it existed at that time.

            9            Cross Section 2 farther downstream, and then

           10  I'd also point out the shape of the contours around

           11  that.  There's obviously a lot of braiding of the

           12  higher flow channels in that location at least.

           13            And then Cross Section 1 near the downstream

           14  end between 67th and 91st Avenue.

           15      Q.    Okay.  Let me ask you a question about the

           16  map --

           17      A.    Yes.

           18      Q.    -- the 1902 map.

           19            We've been talking about a 5-foot contour

           20  interval?

           21      A.    Yes.

           22      Q.    Can you tell us what that means?

           23      A.    Yes.  It means that each of these sort of

           24  irregular lines that you see, the vertical difference

           25  between successive sort of irregular lines, the contour
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            1  lines, is 5 feet.

            2            So if I walk from this point to that point, I

            3  would go, going in the upstream direction, I would go

            4  up by 5 feet.  And, similarly, from here to here is

            5  5 feet.

            6      Q.    Do you know what the elevation is for any

            7  given point between those two lines?

            8      A.    You don't really know what it is.  You can

            9  infer some things about it just by the general slope of

           10  the line; but, essentially, we're forced to assume that

           11  it's basically flat.  Not flat, but a uniform slope

           12  between the contour lines, based on this.  We know

           13  that's not the case, but it's much more irregular than

           14  you would get by -- you would assume by just simply

           15  looking at this map.

           16      Q.    So for a particular point on the river

           17  between two contour lines, do you know what that exact

           18  elevation is by looking at this map?

           19      A.    You do not, and that's one of the limitations

           20  of the analysis that we're talking about here, frankly.

           21      Q.    For a particular point that's between two

           22  contour lines, is all you know that it's between the

           23  elevation of the higher contour line and the elevation

           24  of the lower contour line?

           25      A.    That's really all you know, yes.
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            1      Q.    Okay.  Anything else on Slide 140?

            2      A.    No.

            3            So at the risk of being a little bit overly

            4  academic, I want to show the equation here that is used

            5  to do the calculations that Mr. Fuller did and that we

            6  repeated.  And I show this not so much to emphasize the

            7  equation itself, but to emphasize the parameters or the

            8  values that go into that equation.

            9            The Q is the discharge.  So that's the amount

           10  of flow in the river.  The n-value is -- we call

           11  that -- it's the Manning's roughness coefficient, and

           12  it's a characterization of the hydraulic roughness or

           13  the energy loss that is occurring as the water flows

           14  down the river.  So a higher number means it's rougher,

           15  harder to get the water to go downstream.  It has to be

           16  deeper to build up enough head to force it downstream.

           17  So bigger numbers mean deeper flows, essentially.

           18            The cross sectional area and the hydraulic

           19  radius are strictly a function of the topography of the

           20  channel.  Cross sectional area I think is

           21  self-explanatory.  If you took the river and froze it

           22  and made a slice through the ice that you froze and

           23  measured the area of that end, that would be the cross

           24  sectional area, okay.

           25            The hydraulic radius is a parameter that is
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            1  roughly akin to the depth in a channel like the Salt

            2  River, and it's made up -- it's the ratio of the area,

            3  cross sectional area of the channel, to the wetted

            4  perimeter.  And, again, wetted perimeter means just

            5  what it says.  If you drew a line or measured the

            6  detailed line, the distance along the bed of the

            7  channel across the cross section that is wet at that

            8  flow, that's the value of the wetted perimeter.

            9            And, again, in a wide shallow channel, the

           10  hydraulic radius and the depth are almost identical.

           11      Q.    Let's talk a little about the Manning's n.

           12      A.    Yes.

           13      Q.    We talked about that some, I think, with a

           14  couple witnesses on the Gila?

           15      A.    Yes.

           16      Q.    Can you tell us again what that is?

           17      A.    Yes.  It's, again, a characterization of

           18  the -- another way to phrase it is the resistance to

           19  flow.

           20      Q.    And that's a number; is that right?

           21      A.    It's an empirical number that we know values

           22  of from, basically, experience from calibration of the

           23  equation to known cross sections and water-surface

           24  elevations and discharges.  And there we've done a lot

           25  of work.  In fact, in my Ph.D. dissertation it was
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            1  mostly about how to calculate that number from sort of

            2  theoretical principles and, of course, in mountain-type

            3  streams, different from this.  But there's some

            4  theoretical underpinning.

            5            But, again, the important aspect of that

            6  number is the bigger the number, the deeper the flow

            7  will be, and generally the slower the flow will go.

            8      Q.    Okay.  So for purposes of the work you did,

            9  what number did you use --

           10      A.    So the --

           11      Q.    -- on the Salt?

           12      A.    The curves that I'm going to show in a few

           13  minutes are all based on the same .045 number that

           14  Mr. Fuller assumed in his analysis.

           15      Q.    And do you think that's the right number?

           16      A.    I, frankly, think that number is on -- I

           17  would characterize it as on the high side of a

           18  reasonable number.  If you ask me to estimate a band of

           19  what I think it would be if I was able to go out there

           20  and precisely calibrate, I'm pretty sure it would be

           21  lower than that.  There could be areas that would be

           22  that high.

           23            I'll give you an example of that.  The FEMA

           24  flood insurance study that's the effective flood

           25  insurance study for this area -- and, again, they're
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            1  looking at high flows that are deeper, for sure. --

            2  they actually used values of .03 to .035 for this same

            3  reach of the river.  And I would think, in the

            4  single-thread sort of low flow channels that we're

            5  talking about here, 035 is probably, in my experience,

            6  a more reasonable value.

            7      Q.    And if somebody was running these

            8  calculations and used .035 for the Manning's n instead

            9  of the .045, what impact would that have on the results

           10  that they got for depths?

           11      A.    The depths would be somewhat lower than what

           12  you see.

           13      Q.    Anything else you have with respect to the

           14  equation on --

           15      A.    The final parameter that I didn't discuss is

           16  the slope.  So those -- the values that you saw in the

           17  blue squiggly line on the previous plot also go into

           18  this calculation.

           19                 CHAIRMAN NOBLE:  Let's take a break.

           20  2:15.

           21                 (A recess was taken from 1:57 p.m. to

           22  2:15 p.m.)

           23                 CHAIRMAN NOBLE:  Let's go forth.

           24  BY MR. MCGINNIS:

           25      Q.    Okay.  I think we were up to -- we finished
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            1  the Manning's equation slide, and we were up to

            2  Slide 142; is that right?

            3      A.    That's correct.

            4      Q.    Okay.  Let's talk about Slide 142.

            5      A.    So I'm going to use Mr. Fuller's Cross

            6  Section No. 6 to sort of illustrate how all of this

            7  works to help make the points that I would like to

            8  make.

            9            This is sort of a zoomed-in version of a map

           10  that we looked at before the break, and we see the line

           11  for Cross Section 6 cutting across the 5-foot contour

           12  lines at the head of the split flow channel.

           13            So if we go to Slide 143, we can see the

           14  shape of the cross sections as represented by those

           15  5-foot contours.  I've inset above that an image of the

           16  plot that occurred in Appendix D of Mr. Fuller's

           17  report, which was part of the CH2M Hill 2003 effort.

           18  And then the larger brown line below that is my version

           19  of that same cross section cut along that yellow line

           20  that we saw in the previous image.

           21            Some things we should discuss about this,

           22  when you look at the information here, the only places

           23  that we really have direct information about the bed of

           24  the river is where those black dots occur, okay.

           25            So all the rest of that is -- I phrase it as
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            1  assumed.  We assume that it slopes uniformly between

            2  one line and the other.  And, again, remember that

            3  those points vertically are some 5 feet apart.

            4            So we have the bed of the channel, and we're

            5  showing it here as a flat surface at roughly elevation

            6  1,286.  We don't really know that that's where that is.

            7  The only thing we know is it's somewhere between 90

            8  and -- 85 and 90, basically.  And it appears to us,

            9  based on the shapes, that we simply -- that that was

           10  set by interpolating the distance between the adjacent

           11  contours along the channel lines.  So we're roughly

           12  20 percent of the distance from where the 85 contour

           13  crosses the river to where the 90 contour crossed the

           14  river.

           15      Q.    Let me interrupt you for a second.  You've

           16  said "we" several times in your answer, and I want to

           17  make sure that we're clear about what's the portion of

           18  the work that Mr. Fuller did and what portion of the

           19  work that you did.

           20            Can you kind of go back through that and talk

           21  about the intervals?

           22      A.    Yes.  I confused that.  By "we," I'm talking

           23  about myself and my staff that were helping me with

           24  this work.

           25      Q.    Okay.  For example, assuming the bottom of
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            1  the channel is at 1,286 or 1,287, is that something

            2  that was in Mr. Fuller's report that you also did, or

            3  is it something that you did?

            4      A.    It's consistent, as you can see by comparing

            5  Mr. Fuller's plot, the black line above here, and my

            6  plot at the bottom.  We're consistent with that.  And

            7  based on the distances between the 1,285 and the 1,290

            8  contour, that's a reasonable assumption for where the

            9  bed of the channel would be at that location.

           10            So this is certainly influenced by what

           11  Mr. Fuller assumed, but I don't necessarily disagree

           12  with that location.

           13      Q.    What's the difference, if any, between the

           14  graph that you did that's the bigger part of the graph

           15  on this slide and the CH2M Hill graph that Mr. Fuller

           16  did?  Are they two copies of the same thing, or is

           17  there a difference?

           18      A.    My attempt with this slide is to demonstrate

           19  that when we independently create a cross section along

           20  that line, we come up with virtually identical shape.

           21  I've included his plot as an inset, so it's more

           22  compressed.  It's smaller.  If I stretched it out so

           23  that the numbers matched on both plots, they would

           24  overlay almost exactly on top of each other.

           25      Q.    So the CH2M Hill inset, is that the cross
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            1  section from Mr. Fuller's 2003 report?

            2      A.    That's correct.

            3      Q.    And the bigger curve, is that something that

            4  you derived by looking at the same map that he used?

            5      A.    That's correct.  It's my attempt to reproduce

            6  his curve.

            7            So I think it's really important to

            8  understand, you know, where we really have information

            9  and where we're assuming the information.  Now, you can

           10  imagine, the distance between those two lowest contour

           11  lines, we're at something a little bit less than

           12  1,900 feet to 2,300 feet, so that's almost 400 feet

           13  across there.

           14            If you went out to the river in that area at

           15  the time that the mapping was done even and you walked

           16  across the river, I'm virtually certain that you

           17  wouldn't go uniformly down to 1,286 and then dead flat

           18  across and then slope up the other side like you see

           19  there.  There would be quite a lot of irregularity

           20  along that particular line.

           21            Specifically what that irregularity would be,

           22  we don't know.  We don't have any information to be

           23  able to tell.  But it is a limitation.  We're making

           24  some fairly gross assumptions about the shape of the

           25  channel by plotting it this way.
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            1      Q.    And, for example, the part you were just

            2  pointing at here right below the 1,290 line, could the

            3  shape of that line have a significant impact on the

            4  width and depth of the channel?

            5      A.    Yes.  It would certainly increase the wetted

            6  perimeter, which would increase the resistance to flow,

            7  which would tend to make the flows shallower.

            8            And the reality is, you know, if we plot the

            9  water surface that we compute from the Manning equation

           10  on here, you would assume that the depths are all

           11  uniform all the way across where that flat part of the

           12  channel bottom is.  And the reality is, it's not at all

           13  uniform.  There would be some deeper areas and some

           14  shallower areas for sure.

           15      Q.    Okay.  Anything else on Slide 143?

           16      A.    No.  So that's good for that.

           17            So, now, if we take that cross section and

           18  apply the Manning's equation to that shape, so that

           19  involves the area and the hydraulic radius parameters

           20  in the Manning equation; if we take the slope between

           21  the two 5-foot contour lines on either side of that

           22  cross section along the river, put that in the Manning

           23  equation; if we put the .045 Manning's n-value into the

           24  equation, and then calculate the depths that correspond

           25  to a range of discharges, we can come up with a plot
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            1  that looks identical to Mr. Fuller's plot.

            2            So the image that I'm showing now is a copy

            3  of the -- we call them hydraulic rating curve plots

            4  that show the relationship between depth on the left

            5  axis, velocity on the right axis, and discharges

            6  ranging from zero to 2,000 cubic feet per second.

            7      Q.    Is this Slide 144?

            8      A.    Sorry.  This is Slide 144.

            9            When we take the cross section that I just

           10  showed you and put the numbers into it from our

           11  analysis, I can overlay our curves on top of

           12  Mr. Fuller's and match almost identical.  So I feel

           13  very comfortable that we've accurately reproduced

           14  Mr. Fuller's work for this particular cross section.

           15            I'm not going to show you the rest of the

           16  other five cross sections, but I can tell you that I

           17  have the same analysis for each of those five cross

           18  sections as well, and we were able to match equally

           19  well.

           20      Q.    Does that mean that you agree with

           21  Mr. Fuller's opinions or just that you were able to

           22  reproduce his work?

           23      A.    Clearly I don't agree with Mr. Fuller's

           24  opinions.  I'm just trying to reproduce his work so

           25  that I have a basis to go forward to address what I
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            1  think are some of the flaws in his reasoning.

            2      Q.    Did you have to do this because you were

            3  trying to figure out what the difference in depth would

            4  be given the differences in your two different results

            5  about flows?

            6      A.    For the flows, that's one of the reasons.

            7  Also, I wanted to make sure that I did clearly

            8  understand how he developed his curves.

            9      Q.    And for your curve here, you've colored the

           10  two lines so you can tell the difference, right?

           11      A.    Yes.  That's the only difference.

           12      Q.    Anything else on Slide 144?

           13      A.    So that's 144.

           14            So --

           15      Q.    This is 145?

           16      A.    So moving to Slide 145, this slide addresses

           17  the channel slopes that Mr. Fuller used, appears to

           18  have used in his analysis.  Again, he didn't document

           19  those in his report, so we don't have direct evidence

           20  of that; but by back-calculating the slope to reproduce

           21  his curve from that cross sections, we can get pretty

           22  close.

           23            His slopes for each of the six cross sections

           24  are represented by the brown lines, and you can see

           25  that they vary from about .0007, 75 or so, up to about
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            1  .0026.

            2            When we locate the cross section where we

            3  think it belongs within those 5-foot contour segments

            4  and calculate our own slope independently, we get the

            5  numbers represented by the blue lines.  There are some

            6  minor differences, but as a practical matter, we think

            7  we've adequately reproduced what he did.  I would say

            8  that shows pretty good agreement.

            9      Q.    So what's the difference between the units

           10  on the left axis and the units on the right vertical

           11  axis?

           12      A.    Yes.  It's just two different ways of

           13  representing the slope.  The left axis is, on average,

           14  how far you would fall per each foot of length along

           15  the channel going downstream.

           16            On the right axis, it's that same fall per

           17  mile.  So the middle of the plot says we would fall

           18  about 8 feet per mile along the length of the channel.

           19  So they're the same number.  They're just using

           20  different units.

           21            I've also shown a line here for the average

           22  slope of Segment 6 through that whole reach, which is

           23  about 8.4 feet per mile.  And so you can see two of his

           24  slopes are somewhat steeper than the average.  Three of

           25  them are substantially less.  And one of them is, I
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            1  would say, slightly less than the average.

            2      Q.    The 8.4 feet per mile average slope, is that

            3  something you calculated, or was it in Mr. Fuller's

            4  report?

            5      A.    It's something that I calculated from the

            6  profile that we looked at earlier.

            7      Q.    Did he report an average slope on that

            8  section?

            9      A.    If he did, I don't recall.  He may have.  I

           10  just simply don't remember.

           11      Q.    Anything else on Slide 145?

           12      A.    No.

           13      Q.    Okay.  Slide 146?

           14      A.    Okay.  So with this slide I want to begin to

           15  discuss the changes in depth that you would have for

           16  different discharges.  If you remember, he said that

           17  the median discharge in Segment 5, which is actually --

           18  6 is just below Segment 5, but I believe in his

           19  cross-examination with Mr. McGinnis, he agreed that the

           20  shape of Section 6 is probably reasonably

           21  representative of what would have been happening up in

           22  Segment 5.

           23      Q.    Let's circle back.  There's a lot of numbers

           24  in there.

           25      A.    Sorry.
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            1      Q.    I think we got sections and cross sections

            2  and segments.  I know I had that problem last time we

            3  did it.

            4      A.    Right.

            5      Q.    You're talking here about Mr. Fuller's Cross

            6  Section 6?

            7      A.    Yes.

            8      Q.    Which of his segments is it in?

            9      A.    It's actually at the very upper end of

           10  Segment 6.  It's right below Granite Reef Dam.

           11      Q.    And when you were talking about it being

           12  representative of Segment 5?

           13      A.    Right.

           14      Q.    Is that right?

           15      A.    Yes.

           16      Q.    Go ahead.  I'm sorry, I just --

           17      A.    So the point is, it's the best information we

           18  have to calculate the hydraulic conditions in

           19  Segment 5.  We'll argue that it's close enough that we

           20  can get an idea of what the depths would have been.

           21            He said that it was between 900 and 1,000 cfs

           22  median flow in Segment 5.  So that would imply that the

           23  depth at that cross section would be about 2 and a half

           24  feet.  And we also said that he's overestimated the

           25  median flows there.


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 11      01/28/2016
                                                                      2472


            1            Well, let's talk about Segment 6 as well.  So

            2  he said 1,230, so that would be pushing 3 feet at that

            3  location for the depth.

            4            Based on my analysis of the hydrology, I

            5  think the median flow is closer to 550 cfs, so the

            6  depth would be substantially less, up to a foot less in

            7  Segment 6 or more than a foot less, at about 1.9 feet.

            8  And I'm showing also the 10th percentile flow of about

            9  270, which is 1.3 feet, based on the analysis.

           10      Q.    So to get to this graph, did you use,

           11  essentially, the same methodology that Mr. Fuller did,

           12  but just input the flow numbers that you came up with

           13  by looking at those?

           14      A.    That's correct.  I think he would have come

           15  up with the 1.9 feet if he had come up with the correct

           16  median mean daily flow for that area.

           17      Q.    Does a lot of this all go back to what you

           18  perceive to be an error in taking the 889,000 acre-feet

           19  per year and dividing it by the number of seconds in a

           20  year?

           21      A.    That's correct.  That is the primary reason.

           22            I think there's some significant limitations

           23  in the analysis just related to the 5-foot contours and

           24  the resolution of the mapping we have; but once we get

           25  over that assumption, it appears to me that the
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            1  arithmetic, the calculations were done correctly for

            2  the hydraulic rating curves.  And so I would agree that

            3  if you had 1,000 cfs in the reach, that it probably

            4  would be, on average, about 2 and a half feet deep

            5  across the cross section.

            6      Q.    If you have 5-foot contour intervals on the

            7  map --

            8      A.    Yes.

            9      Q.    -- does that mean that any given point can be

           10  off by up to 5 feet?

           11      A.    Well, you would usually say within a half a

           12  contour interval, so you're probably within 2 and a

           13  half feet.

           14      Q.    So for purposes of using those 5-foot contour

           15  interval maps to do this kind of an analysis, does it

           16  really help much?

           17      A.    In my view, this is a very sketchy analysis

           18  to begin with.  I mean we're talking about flow depths

           19  that are considerably less than the resolution of the

           20  mapping that we're using to estimate those depths.  So

           21  I'm not sure that it's a particularly meaningful

           22  analysis in any event.

           23      Q.    Mr. Fuller had, in his report, one of his

           24  depths at 5.3 feet.  Do you recall that?

           25      A.    I do remember that.
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            1      Q.    And was that his only depth that he had more

            2  than 5 feet; do you remember?

            3      A.    As I recall, yes.

            4      Q.    And do you recall him during his

            5  cross-examination acknowledging that he had read the

            6  graph wrong to get to the 5.3 feet?

            7      A.    I do recall that.

            8      Q.    And so you've got 5-foot contour intervals,

            9  but you're dealing with depths that are all below

           10  5 feet?

           11      A.    All below 5 feet, yes.

           12      Q.    Anything else on Slide 146?

           13      A.    No.

           14      Q.    Slide 147?

           15      A.    So just to amplify the discussion that we had

           16  earlier, I've now done the calculations of what the

           17  water-surface elevation would be for three discharges;

           18  his median flow of 1,230, my median flow of 550, and

           19  then the 270 cfs 10 percentile flow.  And so you get

           20  the idea of kind of how that water surface would go

           21  with that sort of coarse-scale mapping that we're

           22  using.

           23      Q.    And this is using Cross Section 6?

           24      A.    This is, again, continuing to use Cross

           25  Section 6.
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            1      Q.    Is that in Segment 6?

            2      A.    And it is in Segment 6.

            3      Q.    And the flow data, the flow numbers you're

            4  using for you and for Mr. Fuller, are those the numbers

            5  from Segment 6?

            6      A.    They are also for Segment 6.

            7      Q.    Anything else on Slide 147?

            8      A.    No.

            9      Q.    Slide 148?

           10      A.    Okay.  So let's -- now that we've sort of

           11  established that we understand what happened, let's

           12  look at the implications of that to the flow depths

           13  that I believe he should have represented in his table.

           14            This is an image of his hydraulic tables for

           15  Segments 5 and 6.  If we use Cross Section 6 as the

           16  basis for the estimate in Segment 5 and we use the

           17  348 cfs median flow that I estimated, as opposed to his

           18  992, I get a depth that is 1 and a half feet at that

           19  cross section, which is less than half of the 3.8 that

           20  he included in his table; and the velocity also goes

           21  down because there's lower flow.

           22            Interestingly, my width is substantially

           23  greater than his, which that puzzles me.  I'm not sure

           24  what the issue there is, actually.  I'm confident that,

           25  based on the mapping at least, mine is correct.
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            1            And then I can do the same exercise for

            2  estimates of the 10th and 90th percentile flows.

            3  90th percentile on the low end would be 160 cfs, by his

            4  terminology.  The average depth would be 1.3, which is

            5  only slightly less than what he had.  I mean we

            6  basically are agreeing on the depth.  I'm slightly

            7  lower than he is at that point.  And, interestingly,

            8  also somewhat agreeing with the 90th percentile flow

            9  there.  And then on the high end, similar, the 2,240.

           10  The cross section data at least would indicate about

           11  4.7 feet of depth.  So that's using Cross Section 6 to

           12  represent Segment 5.

           13      Q.    Did you use the flow numbers for Segment 5 in

           14  that analysis?

           15      A.    And I used the flow numbers for Segment 5 to

           16  do that.

           17            Now, if we move down to the bottom of the

           18  table that is representative of Segment 6, it appears

           19  to me that Mr. Fuller took the results from all six of

           20  his cross sections and averaged them together.  So he

           21  said 1,230, and then because he misread his chart, he

           22  said that the depth was 5.3 feet.

           23            If I put 554, my version of the median flow

           24  in that reach, into the rating curves, average them for

           25  all six cross sections, I get an average depth through
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            1  that whole reach for those six cross sections of

            2  1.9 feet for the median.

            3      Q.    Do you know whether Mr. Fuller actually took

            4  the average of his six cross sections versus taking the

            5  one with the highest depth?

            6      A.    I think you remind me now that those numbers

            7  actually are not the average.  They're the highest.

            8      Q.    For your 1.9, is it the highest or the

            9  average?

           10      A.    It is not.  It's the average of all of the

           11  depths.  And they obviously vary.  Some of them are

           12  less than that and some of them are greater than that,

           13  by a few to several tenths of feet.

           14      Q.    Does Mr. Fuller's analysis really have

           15  anything to do with the average depth?  If he used the

           16  highest point and the highest cross section, the

           17  deepest point of the deepest cross section, is it

           18  really average of anything?

           19      A.    I think it exaggerates the depths that are

           20  available there.  He had six cross sections that may or

           21  may not be representative of conditions through the

           22  whole reach, and then he's representing a number that

           23  is taken from the deepest one of those cross sections.

           24  So I would say, no, it definitely does not represent

           25  typical conditions in the reach, and certainly not the
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            1  limiting conditions in the reach.

            2            And then we can do the same exercise for,

            3  again, the 90th percentile on the low end and

            4  10th percentile on the high end.  I more or else agree

            5  with the two discharge numbers that he had for those

            6  two, and my analysis shows 1.3 feet of depth for the

            7  90th percentile and 4.7 feet for the 10th percentile.

            8      Q.    These results on Slide 148, do they represent

            9  your work using Mr. Fuller's cross sections and your

           10  flow numbers?

           11      A.    This is my version of what I believe he

           12  should have put in his table.  I'm not trying to imply

           13  that I agree with the conclusions he draws from the

           14  analysis.  I'm just saying these are the numbers that I

           15  would have expected to see in the table.

           16      Q.    And in doing this, did you use his cross

           17  sections?

           18      A.    These are his cross sections, yes.

           19      Q.    Did you also use the same Manning's n that he

           20  used?

           21      A.    I did use the same .045 Manning's n.

           22      Q.    If you had used .03 or 035, would that have

           23  made a difference?

           24      A.    It would have made a difference.  I did look

           25  into that.  I don't have the numbers to show you here,
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            1  but I can represent to you that it reduced the depths,

            2  generally, by about a quarter of a foot, between

            3  two-tenths and three-tenths of a foot.  So the 1.9

            4  median depth for Segment 6 would be somewhere in the

            5  range of 1.6 to 1.7 if we use the Manning's n value

            6  that I think is more reasonable for that particular

            7  part of the channel.

            8      Q.    So would the difference in the depths on the

            9  Manning's n's be substantially less than the actual

           10  contour intervals?

           11      A.    Yes.  Yes.

           12      Q.    Anything else on Slide 148?

           13      A.    Well, only to emphasize the point, the next

           14  point that I want to make with the subsequent slides.

           15  We talked about the slopes at Mr. Fuller's cross

           16  sections.  I also showed you the variability in the

           17  slopes along the reach.

           18            I would argue, if we're talking about

           19  navigability along the system, we should be looking at

           20  the limiting areas.  If we're going to float a boat

           21  through there, I recognize that there will be pools and

           22  deeper zones where you can float a boat; but there are

           23  also areas that would occur in the steeper segments

           24  that would limit your ability to effectively float down

           25  through the reach.
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            1            And so if we're going to look at navigability

            2  of one segment of the channel as defined, then we need

            3  to look at the areas that would limit your ability to

            4  float through the reach.  It's the steep zones.

            5      Q.    Are you talking now about Slide 149?

            6      A.    So I'm still on 149, and I've overlaid sort

            7  of a note there about the information that I just

            8  discussed.

            9      Q.    So what would -- go back a second to 149.

           10      A.    Sorry.

           11      Q.    So what things would affect the depths as you

           12  go down the river?

           13      A.    Well, there are a variety of factors.  A key

           14  one is the shape of the channel or the variability in

           15  the shape of the channel as you go along from point to

           16  point along the river.  You'll have wider sections and

           17  narrower sections.

           18            You have variability in the slope.  We show

           19  variability among the 5-foot contours, but as we've

           20  already discussed, that's a fairly coarse mapping

           21  interval.  If you are able to map that at a 1 foot

           22  resolution or even a 2 foot, that you often see in

           23  contour maps, there would be a lot more variability

           24  than you actually see in the plots that we're using

           25  here.  So that has a big impact on it.
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            1            Other things would be the effect of

            2  constrictions by vegetation, by the deposition of

            3  coarse-grained sediment that affects the local slope

            4  and the shape of the channel.  So that's what basically

            5  creates the riffles that we see.

            6      Q.    Would having those big cobbles at the bottom

            7  of the bed affect the depth of the water?

            8      A.    Certainly it does.  They stick up into the

            9  flow, and so if there's so many of them across an area

           10  that you're trying to pass with your boat, you would

           11  have a really hard time getting through that area

           12  without at least damaging your boat, banging into the

           13  rocks, or you may actually run aground if you can't fit

           14  between the rocks, so...

           15      Q.    Anything else on Slide 149?

           16      A.    No.

           17      Q.    Slide 150?

           18      A.    So moving to 150 then, let's talk, based on

           19  the information we have available to us at least, what

           20  the implications would be of using what I would

           21  characterize as the limiting slopes along the reach.

           22            The red dots are plots of the slopes that

           23  were used -- that we believe were used in Mr. Fuller's

           24  calculation, and they all cluster around, as we talked

           25  about, between, basically, a tenth of a percent and two
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            1  and a half tenths of a percent slope.

            2            Let's consider what would happen if we were

            3  to pick these steeper areas that, in my view, would be

            4  the areas that would limit your ability to float

            5  through the reach, and go through the same exercise for

            6  some of those to see how that affects the amount of

            7  depth or draft that would be available to float a boat

            8  through the reach.

            9            So I'm showing here four cross sections that

           10  we, I and my staff, developed for the analysis, and I'm

           11  showing the slopes.  They're the steep segments,

           12  basically, within that reach.  Those slopes range from

           13  about .45 percent up to nearly .7 percent slope within

           14  the 5-foot contours.

           15            Again, I expect that there would be areas

           16  within that and, also, areas within the other flatter

           17  areas that are actually even steeper than that if we

           18  had higher-resolution mapping.

           19      Q.    So are the numbered cross sections

           20  Mr. Fuller's cross sections?

           21      A.    Yes.

           22      Q.    And the ones with the letters, are those

           23  yours?

           24      A.    I gave letters to designate our cross

           25  sections to distinguish them.
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            1      Q.    Did you use slopes to determine which cross

            2  sections to pick for your four?

            3      A.    I did.  I intentionally picked what I believe

            4  are the limiting areas, the steeper slopes.  These

            5  would be the areas that would be the shallowest, based

            6  on the 5-foot contour mapping at least, would probably

            7  be the shallowest portions of the reach.

            8      Q.    So would you expect each of those four

            9  sections, in general at least, to be more limiting to

           10  navigation than the six that Mr. Fuller chose?

           11      A.    As I said, that's the reason that I picked

           12  those cross sections.

           13      Q.    Would it be possible or even likely that

           14  there could be other cross sections up and down the

           15  river that were even more limiting than the four you

           16  chose?

           17      A.    I expect, almost undoubtedly, there would be,

           18  yes.

           19      Q.    And would that be for the reasons we just

           20  talked about, about boulders and vegetation and change

           21  in slope within the 5-foot interval?

           22      A.    Variability in the topography within the

           23  5-foot contoured intervals, yes, yes.

           24      Q.    Anything else on Slide 150?

           25      A.    No.
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            1      Q.    Let's go to 151.

            2      A.    So I'll show you a series of maps just to

            3  locate where these cross sections are or what the river

            4  looks like.

            5            Cross Section A happens to be in an area

            6  that's a split channel.  So not only is it a very steep

            7  section of the river, but it's also a place where the

            8  flow, according to this map at least, bifurcates, so

            9  you have less than the total amount of flow in each of

           10  the two channels.

           11      Q.    Is Cross Section A pretty close down there by

           12  the Gila confluence?

           13      A.    It is.  It's not far above the Gila

           14  confluence.

           15      Q.    You're talking about 150?  Okay.

           16      A.    Yes.

           17            And then Cross Section B is between Central

           18  and 35th Avenue.  And so here's the map.  Sorry, the

           19  yellow line kind of fades out here, but it's right at

           20  this location where I'm pointing now on the right side

           21  of the image.

           22      Q.    You're on Slide 152 there?

           23      A.    I'm on 152.

           24      Q.    You're now on 153?

           25      A.    Moving to 153, this is the location of Cross
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            1  Section C, if I can remember exactly where that is.

            2            Cross Section C is right above 24th Avenue,

            3  and this is the sort of faint yellow line here in

            4  Section 23.  Both this cross section and Cross

            5  Section B are in single-thread portions of the

            6  reach.

            7            And then this is Cross Section D, which is up

            8  in the Tempe area.  Again, depicted here, there is

            9  somewhat of a split, but I think that's just a

           10  backwater channel.  So this would show all the water in

           11  the river at this time in that single-thread section at

           12  this location.

           13      Q.    Okay.  And you're on Slide -- you just

           14  finished Slide 154?

           15      A.    That's 154 is Cross Section D.

           16      Q.    Okay.

           17      A.    So the next slide shows the depth rating

           18  curves, similar to the ones we looked at before from

           19  Mr. Fuller's work.  And I've shown in the -- the blue

           20  lines represent the rating curves, depth rating curves,

           21  for Mr. Fuller's cross sections, our reproduction of

           22  that, which are virtually identical.

           23            And then the reddish-brownish-colored lines

           24  are the results that you get for the four cross

           25  sections that we just discussed that we added.
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            1            Cross Section A1, that calculation is based

            2  on an assumption of a 50/50 split.  So whenever -- if

            3  I'm showing on this plot 500 cubic feet per second,

            4  that bottom curve is based on the assumption that

            5  250 cfs is in that portion of the channel.

            6      Q.    If it wasn't a 50/50 split, would one of the

            7  channels be deeper than that?

            8      A.    Yes, one of the channels would be somewhat

            9  deeper than that.

           10            And the thing you can see, a few of his cross

           11  sections are in the same depth range for equivalent

           12  discharges as some of mine; but the others certainly

           13  are on the lower end of the range.

           14            And so my conclusion is, for the range of

           15  flows that we considered, you would have, in those

           16  steeper segments between the 5-foot contours,

           17  substantially less flow depth than is represented by

           18  his cross sections.

           19            And, again, these calculations are based on

           20  the n-value of .045, and as we discussed, if I were

           21  doing this independently, I would probably use .035 or

           22  something in that range; and so those red curves would

           23  shift down even further.

           24      Q.    The vertical dash line, I think, is that your

           25  median value?
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            1      A.    This is the median flow from my analysis in

            2  Segment 6, and so I'm just simply showing where those

            3  cross the rating curve lines, and you can carry over to

            4  the left axis and see the depths that correspond to

            5  that.

            6            So at those four cross sections at the median

            7  flow, it ranges from about 1.2 feet in the Cross

            8  Section A1 up to perhaps 1.7 feet in the deepest one,

            9  which is Cross Section B.

           10      Q.    And does it make sense to you, as somebody

           11  who knows about rivers, that if you're going down

           12  Segment 6 at a given flow rate, that the depth over the

           13  course of the river could vary between 2 and a half,

           14  2.7, all the way down to about a foot?  Is that

           15  normally what happens in rivers?

           16      A.    Makes total sense to me.  It probably varies

           17  even more than that, actually, if you were able to

           18  detail map the whole thing, yes.

           19      Q.    And the portion that would stop you from

           20  navigating, would that be the 2 and a half feet or the

           21  foot?

           22      A.    It's obviously the shallow areas that would

           23  limit your ability to float the boat through the reach.

           24      Q.    And in that shallowest reach -- excuse me --

           25  yeah, shallowest cross section, half the time the depth
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            1  would be less than that, correct?

            2      A.    That's correct.

            3      Q.    Anything else on Slide 155?

            4      A.    No.

            5      Q.    Slide 156?

            6      A.    Well, so that completes the discussion of a

            7  lot of information on all six segments.  I think I've

            8  presented a wide variety of evidence that the

            9  Commission can use to consider whether or not this

           10  reach was, in fact, navigable under ordinary and

           11  natural conditions as a highway of commerce.

           12            In my opinion, it does not meet that, that

           13  standard.  The depths are too shallow.  It's too

           14  variable.  There's too much instability in the channels

           15  under natural conditions.  I do not believe this reach

           16  would have met the standard that we're talking about

           17  for navigability of a river at the date of statehood.

           18      Q.    As a hydrologist and geomorphologist, did

           19  your analysis focus primarily on the susceptibility

           20  prong of the navigability test?

           21      A.    Yes.

           22      Q.    Have you also heard evidence about attempts

           23  at actual navigation?

           24      A.    I've heard the discussion about the

           25  historical accounts of attempts to navigate.  I've
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            1  heard and read some of the historical information.  I'm

            2  aware of that, but that's not the primary focus of what

            3  I was addressing.

            4      Q.    Would you say, as a general matter, that the

            5  accounts of the attempts at navigation are consistent

            6  with the results of your work about whether the river

            7  was susceptible to navigation?

            8      A.    In my view, the accounts that I hear about

            9  sound like sort of one-off attempts that, by and large,

           10  were not very successful, that had issues.  And I'm not

           11  at all surprised to hear that, based on the technical

           12  data that I reviewed, analyzed to develop my testimony.

           13      Q.    I want to ask you about one other topic.

           14            When Mr. August, Dr. August, was testifying,

           15  it was yesterday or the day before, Commissioner Allen

           16  asked him a question about his testimony regarding

           17  Father Kino and the travels of Father Kino and whether

           18  there was any evidence in tree ring records or anyplace

           19  else about whether the climatic conditions during that

           20  period of time when Father Kino was here were

           21  representative of any sort of long-term trend.  And I

           22  apologize if I'm butchering Commissioner Allen's

           23  question, but that's what I got out of it.

           24            Do you have any information to answer that

           25  question?
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            1      A.    I was sort of curious when I heard the

            2  question, and I did have some data that allowed me to

            3  at least give a partial answer to Mr. Allen's question;

            4  two lines of data.

            5            One is an extension.  You saw the plot

            6  earlier based on the tree ring data, the reconstruction

            7  of the mean annual flows.  That data set actually goes

            8  back past the 1700s, so we have data around the turn of

            9  the 17th or the 18th century, I guess it would be, in

           10  the early part of that century.

           11            And then there's also another data set that's

           12  available from the National Oceanic and Atmospheric

           13  Administration -- I'm sorry, I'm getting tired. -- that

           14  projects the Palmer Drought Severity Index values back

           15  many -- several centuries, and it includes that.

           16            When I looked at both of those data sets, the

           17  period around 1700 to 1705 was a little bit on the wet

           18  side of normal, but very close to normal.  And then it

           19  slowly dried for half a dozen years or so after that.

           20  So by 1710 it was slightly drier than normal, but all

           21  well within the range that the climatologists would

           22  consider to be normal conditions.

           23            So it was not -- based on those data at

           24  least, it was not an unusual climatic period for the

           25  record.
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            1                 MR. MCGINNIS:  I don't have any further

            2  questions for Dr. Mussetter at this time.

            3                 CHAIRMAN NOBLE:  Thank you.  Let's

            4  break, 3:10.

            5                 (A recess was taken from 2:55 p.m. to

            6  3:10 p.m.)

            7                 CHAIRMAN NOBLE:  Bring it on.

            8

            9                    CROSS-EXAMINATION

           10  BY MR. SLADE:

           11      Q.    Dr. Mussetter, good afternoon.  Eddie Slade

           12  again with the Arizona State Land Department.

           13      A.    Good afternoon, Mr. Slade.

           14      Q.    Good to see you again.

           15      A.    And you as well.

           16      Q.    I have a bunch of questions.  You covered a

           17  lot of material.  We'll just try to have a good

           18  conversation here and get to the bottom of the facts.

           19  That's what we're all attempting to do, I think.

           20            I want to start out with your understanding

           21  of navigability in fact.  Have you heard the term

           22  navigability in fact before?

           23      A.    I have heard that term, yes, sir.

           24      Q.    So you're aware it's been used by the Courts

           25  from Utah to PPL Montana, the recent 2012 case?
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            1      A.    Yes.

            2      Q.    And what does navigability in fact mean to

            3  you?

            4      A.    Well, as a layperson, not an attorney --

            5      Q.    Yeah.

            6      A.    That's legal language.  It means it is

            7  actually used for navigation.

            8      Q.    Could it also mean you can actually get a

            9  boat down or not?

           10      A.    At least in my mind, it wouldn't mean that.

           11      Q.    But in terms of navigability, we're really

           12  looking at whether boats can travel the river.  That's

           13  the important part.  And how frequently they do it and

           14  how often is also part of the test; but, ultimately, we

           15  want to look at boats and whether they can be floating

           16  and going up or down the river, as it were?

           17      A.    And doing so for commercial purposes.

           18      Q.    Sure.  Let me put it a different way.  Have

           19  you ever seen, as part of the test, navigability in

           20  theory mentioned anywhere?

           21      A.    I don't actually recall hearing it used in

           22  that context.

           23      Q.    Have you ever heard the Court say there's a

           24  depth requirement?

           25      A.    I'm aware that some Courts have considered
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            1  depth as a valid criteria, I guess, to help them

            2  determine whether a river is navigable.

            3      Q.    But can you point me to a specific case --

            4  and I think you might have one if there were one. --

            5  that says this depth is required for navigability?

            6      A.    I think there's clearly a lot of uncertainty

            7  about what specific depth would be required.  Depends

            8  on what types of boats you're talking about, a wide

            9  variety of things.  So I don't -- I'm not aware of any

           10  specific depth that a Court has said if it's deeper

           11  than this, it's navigable; if it's shallower than this,

           12  it's not navigable.

           13      Q.    Have you ever seen a Court talk about a

           14  specific Manning's n that's required or not required?

           15      A.    I don't think Courts typically talk about

           16  Manning's n values.

           17      Q.    Okay.  Have you ever seen a Court talk about

           18  a specific flow that's required or not required?

           19      A.    I'll give you the same answer.  I don't --

           20  no.

           21      Q.    Okay.  And we could go down the list in terms

           22  of theoretical things that the Court hasn't

           23  specifically said one way or another you need X or you

           24  need Y, in terms of the theory of navigability?

           25      A.    I'll accept that.
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            1      Q.    Okay.  But they have said navigability in

            2  fact?

            3      A.    Yes.

            4      Q.    And so you first went to the river to observe

            5  it on the ground with a boat of November, this past

            6  November of 2015?

            7      A.    That's the first time I went to the Salt

            8  River with a boat with the express purpose of boating

            9  the river, yes.

           10      Q.    Okay.  And it was 8 cfs at that time?

           11      A.    Roughly.

           12      Q.    Okay.  And how long have you been retained on

           13  this case?

           14      A.    It was probably in 2013 when I first was

           15  formally retained on the case.

           16      Q.    Okay.  So, more or less, two and a half years

           17  you've been on this case?

           18      A.    Yes.

           19      Q.    Is that adequate opportunity, in your

           20  opinion, to go visit the river when there was more flow

           21  rather than the 8 cfs?

           22      A.    It would have been possible for me to visit

           23  the river when there's more flow than that, yes.

           24      Q.    Is there a reason you didn't do that?

           25      A.    Yes.


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 11      01/28/2016
                                                                      2495


            1      Q.    Why is that?

            2      A.    I simply didn't have an opportunity.

            3      Q.    And I'm asking what do you mean, you didn't

            4  have an opportunity?

            5      A.    Well, this isn't the only project/case that I

            6  work on.

            7      Q.    Is it an important aspect to go to the river

            8  when it actually has the natural flow in it or as

            9  natural as we can get in terms of the amount?  Would

           10  that be an important aspect to observe in a

           11  navigability case?

           12      A.    Can we be specific about what reach of the

           13  river you have in mind when you ask that question?

           14      Q.    Sure.  Let's talk about Segment 5 and 6,

           15  because -- for now, Segment 5 and 6.

           16      A.    So in Segment 5 and 6, it would be impossible

           17  for me to observe it with natural flows at this time.

           18      Q.    Okay.  Would you say that when the river has

           19  8 cfs or when the river has 500 cfs, which one is

           20  closer to the natural condition of the river?

           21      A.    Depends on what time period you're comparing

           22  it.

           23      Q.    What's the natural median of the river

           24  reconstructed, from your opinion, of Segment 5?

           25      A.    Segment 5, it's roughly 340 cubic feet per
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            1  second.  350.  I'm sorry.

            2      Q.    Okay.  And that's above where the Verde comes

            3  in?

            4      A.    Yes.

            5      Q.    And you've never seen the river with that

            6  amount of water in it?

            7      A.    I probably have in the past seen the river

            8  with that amount of water in it.  Not in the time frame

            9  that I've been retained on this case, but previously

           10  I've driven up along that section of the river.

           11      Q.    Okay.  But in terms of taking a packraft or a

           12  canoe or a dory or whatever, you haven't been on the

           13  ground with anywhere close to the natural median of the

           14  amount of water in the river?

           15      A.    I have not.

           16      Q.    Okay.  Did your client advise you to go see

           17  the river at 8 cfs as opposed to an amount in the river

           18  that was closer to the natural median?

           19      A.    My client didn't advise me on when or whether

           20  I should see the river.

           21      Q.    So it was entirely your choice to choose to

           22  see the river at 8 cfs?

           23      A.    Well, that was the opportunity that I had to

           24  see the river, and I took advantage of it.

           25      Q.    You could have taken advantage of two and a
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            1  half years otherwise, when you could have seen the

            2  river with a closer to natural median amount of water?

            3      A.    Well, I didn't have the opportunity earlier

            4  on to take advantage to see the river, so I didn't do

            5  it.  If I had had the opportunity, I would have.

            6      Q.    Well, you've been down here for the Verde

            7  hearings, for the Gila hearings, for the Salt hearings.

            8  I don't know if you made it to any of the closing

            9  arguments.  But there's been plenty of time when you've

           10  been down in the Salt River Valley when there's been

           11  more than 8 cfs in the river; is that right?

           12      A.    I would expect I've been here when there is

           13  more flow in the river, yes.

           14      Q.    Okay.  So you chose not to take the

           15  opportunity to see the river when it has more water in

           16  it?

           17      A.    Well, I didn't consciously choose not to see

           18  the river.  I consciously chose to do what I was here

           19  to do, which was to participate in the hearings.

           20      Q.    Okay.  Could have gone on a weekend, checked

           21  out the river when you were down here --

           22      A.    Sure.

           23      Q.    -- when SRP was putting through 700, 1,000

           24  cfs?

           25      A.    Sure.
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            1      Q.    The amount of water in the river makes a

            2  difference to whether it's navigable or not; is that

            3  right?

            4      A.    Sure.

            5      Q.    And when you talk about whether it's

            6  navigable, we went through a lot of theory, and you

            7  also presented a lot of theory in a case recently up in

            8  Alaska; is that correct?

            9      A.    That's correct.

           10      Q.    And that was the Mosquito Fork River?

           11      A.    That's correct.

           12      Q.    And in that case your client was the Federal

           13  Government?

           14      A.    That's correct.

           15      Q.    And you were being -- your client was

           16  opposing navigability?

           17      A.    That's correct.

           18      Q.    And the State of Alaska was a proponent for

           19  navigability?

           20      A.    That's correct.

           21      Q.    And can you talk a little bit about the work

           22  you did for your client in that case opposing

           23  navigability?  What type --

           24      A.    Yes.

           25      Q.    Go ahead.  Excuse me.
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            1            What type of work did you do?

            2      A.    Well, I did a variety of things.

            3  Specifically, what would you like to know about it?

            4      Q.    What kind of models did you create?

            5      A.    Okay.  We created one-dimensional hydraulic

            6  models of several segments of the river.

            7      Q.    And what did your model show you after you

            8  put your inputs in and you came out with your outputs,

            9  regarding navigability of the Mosquito Fork?

           10      A.    We used those models for a purpose very

           11  similar to the hydraulic rating curves that we just

           12  spent a lot of time discussing to evaluate the typical

           13  flow depths, variability in flow depths at different

           14  discharge levels at those locations.

           15      Q.    Do you have any idea what kind of depths that

           16  you came up with for Mosquito Fork?

           17      A.    They varied from the range of a foot to --

           18  well, let me have you define the question.  We came up

           19  with a wide variety of depths, depending on where in

           20  the reach and what discharge we were looking at.

           21      Q.    In the reach that the Federal Government

           22  ultimately dropped their quitclaim contest, inevitably

           23  saying that reach is navigable and dropping their

           24  nonnavigability claim, what type of depths did you come

           25  up with?


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 11      01/28/2016
                                                                      2500


            1      A.    First of all, I don't think you characterized

            2  the position of my client correctly.  But, nonetheless,

            3  I say again, depending on the discharge level and the

            4  location, a wide variety of depths, from very shallow

            5  to substantial.

            6      Q.    Can you give me a pinpoint range of some

            7  numbers on the Mosquito Fork?

            8      A.    Not off the top of my head.  I remember areas

            9  that were in the range of a foot or so, and there were

           10  places where it was substantially more than a foot.

           11      Q.    Okay.  So a foot being --

           12      A.    Depending on the flow level.

           13      Q.    Sure.  A foot being the low level?

           14      A.    For a cross-sectionally averaged depth,

           15  that's probably about right.

           16      Q.    Okay.  And I do want to make sure I

           17  characterize what happened in that case correctly.  My

           18  understanding is that the Federal Government was

           19  contesting navigability, but they dropped their

           20  quitclaim contest and are no longer claiming that they

           21  own the riverbed to the section where they were

           22  previously disputing it.  Is that your understanding?

           23      A.    That is my understanding, yes.

           24      Q.    Okay.  And that was an order by one of the

           25  Federal District Judges up in Alaska in District Court;
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            1  is that your understanding?

            2      A.    I believe that's the case, yes.

            3      Q.    And what that effectively means is that the

            4  feds dropped their nonnavigability opposition or the

            5  feds are no longer claiming that that stretch of the

            6  river is nonnavigable?

            7      A.    I think what it means is they're not

            8  contesting whether or not it was navigable.  I have had

            9  no discussions with them subsequent to that, so I don't

           10  know what their reasoning is; but I certainly don't

           11  understand that they're agreeing that it is navigable.

           12  They're just simply dropping their efforts to contest

           13  that.

           14      Q.    Sure.  So maybe they're saving face and not

           15  saying one way or another.  Either way, they're dropped

           16  out of it.

           17      A.    That's fair.

           18      Q.    And you were the chief expert for the feds in

           19  that case; is that right?

           20      A.    I was one of the experts, yes.

           21      Q.    Okay.  And you presented the theory that the

           22  feds were relying on for that case; is that right?

           23      A.    Yes.

           24      Q.    Okay.  So, ultimately, either you didn't

           25  convince the feds that it was nonnavigable or another
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            1  colleague of yours for nonnavigability didn't convince

            2  your own client that it was nonnavigable; is that fair?

            3      A.    I was not a party to the discussions relating

            4  to whether to proceed with those claims.  I have no

            5  idea what their reasoning was.  The last I knew, we

            6  were preparing for trial; and then I was told that they

            7  decided to drop the claims.  That's all I know.

            8      Q.    What kind of boat were you using in Alaska as

            9  the criterion boat in your models?

           10      A.    Mostly focused on what's called a poling

           11  boat.

           12      Q.    Can you describe the dimensions of that boat?

           13      A.    I'm doing this from memory.  If I had known

           14  you were going to cross-examine me about the Mosquito

           15  Fork, I would have restudied my report.  So I don't

           16  remember the precise numbers.  I believe one of the

           17  boats that I looked at was in the range of 20 feet in

           18  length.  It was a wooden boat, flat bottom.  The beam,

           19  the width of the boat was, as I remember it, roughly in

           20  the range of 4 to 5 feet, I think.

           21      Q.    Do you know what the draw of that boat was?

           22      A.    Depends on how much load it's carrying.

           23      Q.    What kind of draw did you put for the boat

           24  for your model?

           25      A.    Mr. Slade, if we're going to cross-examine me
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            1  about the Mosquito Fork case, I would appreciate it if

            2  you would at least give me the opportunity to re-review

            3  my numbers.  I don't remember the numbers specifically.

            4      Q.    Okay.  How about I ask some questions about

            5  the Mosquito Fork tomorrow and give you an opportunity

            6  to take a look at some of your numbers on specifically

            7  the boats that you used, the draw of the boat that you

            8  used up there, and the depths that your modeling showed

            9  the Mosquito Fork had in the reach that ultimately the

           10  feds dropped?

           11      A.    Well, I can't promise you that I have the

           12  time this evening and the energy to sit and restudy my

           13  Mosquito Fork case.  I thought I was here to testify

           14  about the Salt River.

           15      Q.    We are.  We just to want to make sure we're

           16  being consistent, because you've testified in multiple

           17  places, and we're trying to get consistent information

           18  from one case that you use to the next, and we want to

           19  see if you're changing your story or if you're sticking

           20  to your story.  So that's why I'm asking the questions.

           21      A.    If you would show me the information that

           22  you're questioning me about in the Mosquito Fork

           23  report, I'll be happy to answer whatever questions you

           24  have about that.

           25      Q.    Okay.  My main question is, what was the draw
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            1  of the boats that you used for your model on the

            2  Mosquito Fork?

            3                 CHAIRMAN NOBLE:  If you can recall.

            4                 THE WITNESS:  Well, I don't, frankly,

            5  recall the specifics; but I can tell you that it varied

            6  significantly depending on the load that the boat was

            7  carrying.

            8  BY MR. SLADE:

            9      Q.    Can you give me the range?

           10      A.    I don't remember specifically, but I think if

           11  the boat was completely empty, just sitting in the

           12  water, if I remember right, it was in the range of

           13  4 inches, 4 to 6 inches.

           14      Q.    Without a load?

           15      A.    With no load, no operator.

           16      Q.    And with a load?

           17      A.    I recall drafts as much as 2 feet, 2 and a

           18  half -- probably 2 feet, as best I recall, somewhere in

           19  that range.

           20      Q.    So that's your maximum draft; is that what

           21  you're telling me, a maximum draft of 2 feet?

           22      A.    Well, as I remember, the height of the -- the

           23  size of the boat was 2 and a half feet, if I remember

           24  correctly.  So anything greater than that and you would

           25  have swamped the boat.
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            1      Q.    Okay.  Do you remember how many pounds was in

            2  a boat that was drafting 2 feet in your model?

            3      A.    The criteria load that I was told to use was

            4  a ton of cargo.

            5      Q.    So 2,000 pounds?

            6      A.    (Witness nodded.)

            7      Q.    Okay.  So put 2,000 pounds in the boat, and

            8  you're saying it would draft 2 feet, or is there

            9  something lower than that?

           10      A.    Now you're getting into details I simply

           11  don't remember.  I would have to look at the curves

           12  again.

           13      Q.    What kind of boat are you considering for the

           14  Salt when you're thinking of whether it's navigable or

           15  not?

           16      A.    Well, I'm thinking of the boats that could

           17  have been used or would have been used as customary

           18  modes of travel in this part of the world at the time

           19  of statehood, in the early part of the 20th century.

           20      Q.    Can you give me a list of what those are?

           21      A.    I don't know if I can give you a specific

           22  list.  It could be anything from a rowboat up to, you

           23  know, a steamer, I suppose would be a valid.

           24      Q.    How about a canoe?

           25      A.    Under some circumstances a canoe could be
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            1  used as a commercial craft, yes.

            2      Q.    What are the circumstances when a canoe can

            3  be used as a commercial craft?

            4      A.    If somebody's using it to carry on commerce.

            5      Q.    Okay.  And what does that mean to you?

            6      A.    Well, it's to move goods or perhaps people up

            7  and down the river.

            8      Q.    So a canoe --

            9      A.    Up or down the river.  Sorry.

           10      Q.    So a canoe carrying people from the

           11  confluence of the Verde -- well, a canoe carrying

           12  people from Fort McDowell down the Verde and now you're

           13  on the Salt, beginning of Segment 6, down into Phoenix,

           14  two people, gear for the weekend.  Well, gear for a

           15  couple weeks to stay in Phoenix.

           16            Is that commerce?

           17      A.    I wouldn't necessarily think a one-off trip

           18  like that would necessarily be commerce.

           19      Q.    So if that trip happened multiple times,

           20  coming from Fort McDowell down into Phoenix, is that

           21  commerce?

           22      A.    If it's for personal use, I wouldn't, again,

           23  think that that would be commerce.

           24      Q.    If it's two military people coming from Fort

           25  McDowell multiple times, is that commerce?
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            1      A.    Two military people?

            2      Q.    People involved at Fort McDowell, sergeants,

            3  majors, and they're coming down to Phoenix.  Is that

            4  commerce?

            5      A.    I don't know why they're going to Phoenix.

            6  I'll give you the same answer.  Just the fact that

            7  they're military people doesn't answer the question.

            8      Q.    Okay.  The reason I'm using that example is

            9  we have examples in the historical record of that

           10  actually happening, Major Spaulding and another rank in

           11  the military traveling down.  We have a couple of other

           12  examples of people traveling from Fort McDowell down to

           13  Phoenix.  So I'm just trying to ground that

           14  hypothetical in some reality.  And I'm wondering, is

           15  that commerce, in your opinion?

           16      A.    I think I addressed my -- first of all, that

           17  historical aspect is not something that I directly used

           18  in my evaluation.  I'm not the historian.  Those

           19  questions are better left to the historians.

           20            Secondly, as I said at the end of my direct

           21  testimony, the accounts that I hear sitting through

           22  this hearing about those trips that you relate sound to

           23  me like more or less one-off things of people

           24  attempting to do something for a wide variety of

           25  reasons that don't necessarily involve commerce.  And
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            1  they may or may not have been successful.  Many of them

            2  don't sound like they were successful in terms of a

            3  consideration of whether it meets the legal standard

            4  for a navigable river under the Equal Footing Doctrine.

            5      Q.    Okay.  So I won't ask you about the

            6  historical record too much.  And, in fact, it doesn't

            7  really matter.  You're saying canoes can prove commerce

            8  if they are involved in the right type of situation; is

            9  that what I heard you say?

           10      A.    I could understand that a canoe could be a

           11  viable craft.

           12      Q.    Okay.  And what's the draft of a historical

           13  canoe?

           14      A.    Well, I'll give you the same answer.  It

           15  depends on how much load it's carrying.

           16      Q.    Let's talk about the various loads that you

           17  considered in a historical canoe, and what would the

           18  draft be?

           19      A.    Well, an empty canoe draws very little water.

           20      Q.    How much?

           21      A.    I've never actually measured it.  I suppose

           22  it's a few inches maximum.

           23      Q.    And what other loads did you consider in a

           24  canoe?

           25      A.    Well, I don't know that I considered loads in


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 11      01/28/2016
                                                                      2509


            1  a canoe.

            2      Q.    Well, you told us the river was nonnavigable.

            3  You also told us that canoes can be used to prove

            4  commerce if used in the right situation.  So my

            5  question is, what type of draft does a canoe take?

            6  Because we need to know that to compare it to the

            7  depths of the river to see if canoes can be used on the

            8  Salt.

            9      A.    Well, I didn't say that I believed that

           10  canoes were used on the Salt for commercial purposes.

           11  That's not a relevant -- that wasn't part of my thought

           12  process.

           13      Q.    Well, now we're talking about historical

           14  stuff, and I thought you said, really, you only dealt

           15  with susceptibility.

           16            So forget historical, whether they were used

           17  or were not used.  We're trying to figure out if canoes

           18  can be used based on the susceptibility analysis that

           19  you put together.

           20            So are you saying that you can't tell me one

           21  way or another whether canoes can be used on the Salt

           22  because you don't know the drafts of a loaded canoe?

           23      A.    I didn't tell you that.

           24      Q.    Okay.  So what is the draft of a loaded

           25  canoe?
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            1      A.    What's the load?

            2      Q.    Before I give you a hypo, did you not

            3  consider what the draft of a loaded canoe is in any

            4  type of situation?

            5      A.    I don't believe I specifically considered the

            6  draft of a loaded canoe, other than to listen to the

            7  discussions that others have presented before this

            8  hearing.  I didn't set about calculating, if I put a

            9  thousand pounds in a canoe, how deep would it sink.

           10      Q.    So for your navigability determination, you

           11  did not make a determination about whether a loaded

           12  canoe would have enough depth to be floated on the

           13  Salt?

           14      A.    Could you repeat the question, please?

           15      Q.    Sure.

           16            For your navigability determination, you did

           17  not make a consideration of the draw of a loaded canoe

           18  and whether that can be used on the Salt?

           19      A.    I did not specifically evaluate that as part

           20  of my determination, no.

           21      Q.    Okay.  So now let me give you a hypothetical.

           22  You've got a canoe with two people and a load of

           23  200 pounds.  What's the draw of a canoe?

           24      A.    I don't know that off the top of my head.

           25      Q.    Do you have any estimate that you could
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            1  provide?

            2      A.    It would be more than the few inches that I

            3  told you for an empty canoe.  How much more, it depends

            4  on the size of the canoe.

            5      Q.    Do you --

            6      A.    Depends on the size of the people.  I'm sorry

            7  to interrupt you.

            8      Q.    Sure.

            9            Do you have a maximum draw that that would

           10  be?  If you have two people, load of 200 pounds, you've

           11  got a historical wooden canoe, what's the maximum draw,

           12  in your mind?

           13      A.    I don't know, without knowing the specific

           14  canoe, the dimensions of it.  I have no way of guessing

           15  at that.

           16      Q.    So if navigability can be proved by use of

           17  canoes, you can't sit here today and say the Salt is

           18  nonnavigable, because you don't know what the draw of a

           19  canoe is?

           20      A.    I can say that, in my opinion, I don't

           21  believe the Salt River was navigable, for a wide

           22  variety of reasons that we've spent the last day

           23  discussing.  And I don't believe I need to bring

           24  specifically a canoe into the equation to make that

           25  argument.
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            1      Q.    Okay.  But my question is, you can't say that

            2  the Salt is nonnavigable for canoes, because you don't

            3  know the draw of canoes; is that right?

            4      A.    Well, I think you're linking two things

            5  together that are two separate concepts.  The fact that

            6  a canoe sinks 6 inches or a foot or 2 feet into the

            7  water, you know, that's not the only thing that you

            8  would consider when you think about whether a reach is

            9  navigable or not.

           10      Q.    Okay.  Let me be more specific then.  You

           11  can't say that the depths on the Salt do not support

           12  canoes, because you don't know the draw of loaded

           13  canoes?  Is that more specific?

           14      A.    Could you ask the question again?

           15      Q.    Sure.

           16            You don't know whether the depths on the Salt

           17  are sufficient enough to support loaded canoes, because

           18  you don't know the draw of a loaded canoe of historical

           19  times; is that right?

           20      A.    I don't agree with that statement.

           21      Q.    What part don't you agree with?  And I'm just

           22  specifically talking about depths.  Forget braiding,

           23  forget channel migration.  Depths, specifically.

           24            And I'm asking you, as you sit here today and

           25  you think about what you know about the depths of
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            1  historic canoes or don't know, you can't tell us

            2  whether the Salt has depths that are sufficient or

            3  insufficient for a loaded canoe?

            4      A.    Depending on the flow level, depending on

            5  specifically where you are, I am sure there are many

            6  places on the Salt River that there would be adequate

            7  depth to support a loaded canoe; and I expect there are

            8  many places where you would have trouble navigating,

            9  boating, conveying a loaded canoe through the reach

           10  because of the shallow depths.

           11      Q.    Okay.  I'm specifically talking about

           12  Segment 6.  Segment 6.  So forget all the other

           13  segments.

           14            When you sit here today thinking about

           15  Segment 6 and the depths that you've come up with for

           16  your susceptibility analysis that we just saw, can you

           17  point to anything in the record or anything you

           18  presented that says that loaded canoes have a draw that

           19  is too deep for the depths that you've presented?

           20      A.    No, I don't -- I can't think of anything that

           21  I could point to that would say that a loaded canoe

           22  would be deeper.  Certainly common sense would tell you

           23  that many of the depths that I computed would be

           24  shallower than the draft of a loaded canoe.  Depends on

           25  the discharge.  We've looked at cross sections in
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            1  specific portions of the reach.  There's a lot of

            2  variability along the reach that we're not able to

            3  account for.

            4      Q.    But based on the depths that you reported --

            5  and we'll get into the depths -- for Segment 6, your

            6  answer was, no, there's no depth that you have reported

            7  that is too shallow for a loaded canoe, or else you

            8  don't know the answer?

            9      A.    I didn't say that.

           10      Q.    What's the draw of a rowboat?

           11      A.    I'll give you the same answer.  It depends on

           12  the boat.

           13      Q.    Okay.  This case is about navigability.  It's

           14  about boats on rivers with loads in them.

           15      A.    Right.

           16      Q.    And are you telling me you didn't consider

           17  the draws of boats at all?

           18      A.    I didn't tell you that.

           19      Q.    Okay.  So I'm going to have to pull from you

           20  and give you all the information you need to create

           21  draws for boats, or can you tell me any evidence that

           22  you have submitted or any theoretical numbers that

           23  you've come up with about the draws of historical

           24  boats?

           25      A.    I did not specifically set about evaluating


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 11      01/28/2016
                                                                      2515


            1  the draw of any particular boat for the work that I did

            2  in this case as part of my evaluation of navigability.

            3  It relates more to the variability in the flows, the

            4  variability in the river, and the many other factors

            5  that we talked about over the last day or so.

            6      Q.    Okay.  So when you talk about depths are

            7  insufficient, they're insufficient for what?

            8      A.    Floating boats.

            9      Q.    What boat?

           10      A.    The boats that could have been used around

           11  the date of statehood, that would have been used,

           12  customary boats of travel for commerce.

           13      Q.    Which boats, specifically, is it insufficient

           14  for?

           15      A.    Well, we've talked about a canoe.

           16      Q.    Well, we've talked about how it was

           17  sufficient for a canoe.

           18      A.    I don't know that we did.  We said there are

           19  places where it would be sufficient, and I'm pretty

           20  sure there would be places where it wouldn't be

           21  sufficient as well.

           22      Q.    So this is theoretical?  In theory, you think

           23  that there would be places that would be insufficient

           24  for a canoe, is that what you're saying, on Segment 6?

           25      A.    I wouldn't say in theory.  Based on the
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            1  character of the river, it's my belief that that's the

            2  character of the river, yes.

            3      Q.    For depth purposes?

            4      A.    There would be shallow places along the

            5  river, yes.

            6      Q.    Okay.  But you can't point to anything in the

            7  evidence that supports that?

            8      A.    I can point to the variability in the flow

            9  levels.  We have very low flows at times.  We've

           10  analyzed some, what I consider to be, fairly

           11  coarse-level analysis of sort of average depths at some

           12  individual cross sections along the reach.

           13            But, unfortunately, particularly in

           14  Segment 6, we really don't have direct historic

           15  information that allows us to do that type of rigorous

           16  analysis that you seem to be implying I should have

           17  done.

           18      Q.    Can you point to any depth that is in the

           19  record, whether from Mr. Fuller, Mr. Gookin, or your

           20  own work that you presented, that shows a canoe cannot

           21  float loaded in that depth?

           22      A.    Ask the question again, please.

           23      Q.    Is there any depth that's in the record for

           24  the Salt River, whether it's your depths or

           25  Mr. Fuller's depths or Mr. Gookin's depths, for
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            1  Segment 6, that shows that a loaded canoe cannot float

            2  in that river?

            3      A.    Yes.

            4      Q.    Can you point that out to me?

            5      A.    If you look at the rating curves that we

            6  talked about before the break --

            7      Q.    Okay.

            8      A.    -- those go down to basically zero depth.  It

            9  depends on the amount of flow in the river.

           10      Q.    At median flow.

           11      A.    At the cross sections that were analyzed, the

           12  six that Mr. Fuller did, the four additional ones that

           13  I did, the average depths in those cross sections, the

           14  minimums were in the range of a foot or so.  And I

           15  suppose a moderately loaded -- I don't know if a

           16  heavily loaded canoe could necessarily get through

           17  there, but a typical canoe could go through it, could

           18  move through a depth of a foot.

           19      Q.    You were retained on this case in about 2013,

           20  is that what you said?

           21      A.    Yes, that's correct.

           22      Q.    And previously Dr. Schumm was retained on

           23  this case.  Do you remember when he was retained, that

           24  year?

           25      A.    I don't remember the specific year, but it
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            1  was probably in the early 2000s, 2001 perhaps, or

            2  somewhere in that time frame.

            3      Q.    Okay.  And when Dr. Schumm was first

            4  approached regarding this case, were you working with

            5  him or did you know him at that point?

            6      A.    I did.  He was part of my company, yes.

            7      Q.    Okay.  So you may or may not know the answers

            8  to those questions, and that's okay.

            9            Did your -- and your client is SRP in this

           10  matter?

           11      A.    That's correct.

           12      Q.    When SRP approached you regarding the case,

           13  did they have a position regarding whether the Salt was

           14  navigable or nonnavigable?

           15      A.    Could you ask the question again, please?

           16      Q.    Do you remember if SRP had a position about

           17  whether the Salt was navigable or nonnavigable when

           18  they first approached Dr. Schumm and then subsequently

           19  you in this case?

           20      A.    I have no idea about the discussions with

           21  Dr. Schumm.  So I don't know the answer to that part of

           22  your question.

           23      Q.    So you don't know if SRP had a position on

           24  navigability when they first approached Dr. Schumm?

           25      A.    I don't know that, no.
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            1      Q.    Do you know if Dr. Schumm was asked to do an

            2  objective analysis and then come to a conclusion on

            3  navigability, or was he asked to write a report on

            4  nonnavigability of the Salt River?

            5      A.    I can't imagine that they would have asked

            6  him to write a biased report headed to some conclusions

            7  that they drew.  Dr. Schumm didn't work that way.  So

            8  I'm quite sure he did an independent evaluation.

            9      Q.    If Dr. Schumm had concluded that canoes could

           10  be used loaded on the river, would he have reported

           11  that in his report, do you think?

           12      A.    I can't really answer that question.  I

           13  expect he probably would have.

           14      Q.    And you provided some new evidence from C038,

           15  maybe, that was just submitted last week or a couple

           16  weeks ago, two weeks; and there's some maps from the

           17  Bureau of Reclamation, previously the Reclamation

           18  Department, or what was the previous name?

           19      A.    The United States Reclamation Service.

           20      Q.    Sure.

           21            Where did those maps come from?

           22      A.    Those come from the Salt River Project

           23  Archives.

           24      Q.    And were you provided those maps, or did you

           25  find those maps in the archives?
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            1      A.    The answer to both is yes.

            2      Q.    Please explain.

            3      A.    Yes.  So there was discussion about surely

            4  there are more maps than we've seen about the

            5  prereservoir and around the time of the construction of

            6  the reservoir.  They must be there.

            7            So the SRP archivists, as I understand it,

            8  were requested to pull anything they had that could

            9  relate to that, and then I was taken to the archives to

           10  look through what they had identified in their

           11  archives, to see if there was anything of use.

           12            And the things that you've seen and that have

           13  been disclosed -- and there were more things that were

           14  disclosed than I specifically discussed.  I identified

           15  those as things that could be of possible interest and

           16  help to the Commission in considering the matter.

           17      Q.    Are there things that you looked at that are

           18  not disclosed?

           19      A.    Well, there were some maps among the group

           20  that I looked at that, in my view, were not relevant to

           21  the question, that didn't show anything of -- I was

           22  specifically looking at maps that would help me

           23  understand what the river looked like at that time, and

           24  they didn't show me that, so I didn't consider them any

           25  longer.
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            1      Q.    Never saw anything about the depths or the

            2  widths of the river in those maps that were not

            3  disclosed?

            4      A.    I specifically was looking for information

            5  about that.  If I had seen that, I would have

            6  identified it and it would have been disclosed.

            7      Q.    Okay.  And you weren't given the chance to

            8  review Salt River Project's archives beyond what you

            9  were provided by them; is that right?

           10      A.    I was not.

           11      Q.    Do you know if there is more documentation

           12  that exists that you were not provided?

           13      A.    Well, conceptually, they have a huge archive.

           14      Q.    Sure.

           15      A.    There was all kinds of things there.  Again,

           16  the instructions, as I understand it, the instructions

           17  of the archivists was to pull everything they had that

           18  could relate to that question of what did the river

           19  look like at that time, mapping and that sort of thing.

           20            They compiled that together.  I was taken to

           21  the archives.  I went through that and identified the

           22  things that you've seen.

           23      Q.    Did you ever talk to a boater in this matter

           24  who has boated the Salt River?  Let me rephrase that

           25  question.
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            1            Have you ever talked to a boater who has

            2  boated the Salt River?

            3      A.    Yes.

            4      Q.    Who?

            5      A.    I've talked to Mr. Fuller many times.

            6      Q.    Other than Mr. Fuller.

            7                 CHAIRMAN NOBLE:  What more can you get?

            8                 MR. FULLER:  I was just going to say

            9  that.

           10                 THE WITNESS:  I know other people who --

           11  white water rafters that have run the Upper Salt.  I,

           12  unfortunately, regrettably, have not had the

           13  opportunity to do that; but I know people who have done

           14  that, and I've spoken with them about it.

           15  BY MR. SLADE:

           16      Q.    So they've informed your decision about

           17  whether the Upper Salt is navigable?

           18      A.    Oh, I'm not sure I would go that far; but I

           19  think the discussions that I have had with them helps

           20  form my vision, I guess, if you will, of what that

           21  reach is like under a variety of flow conditions.

           22      Q.    And those are people that don't have any

           23  evidence that's been submitted on their behalf in this

           24  case, right; just laypeople that you've talked to on

           25  the side?
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            1      A.    Well, one individual I would not consider to

            2  be a layperson.  He's a very knowledgeable

            3  geomorphologist, but he's not specifically involved in

            4  the case.

            5      Q.    And he didn't submit any evidence?

            6      A.    He did not.

            7      Q.    We're going to jump around a little.  You've

            8  got a lot of information.  I'll try to do my best here.

            9            Can we pull up your PowerPoint from this

           10  morning, and can we go to Slide 158, please?

           11      A.    No, because there aren't 158 slides.

           12      Q.    The photos, the slides from the photos.

           13      A.    Ah, okay.

           14      Q.    And do you have the capability of zooming in?

           15      A.    I think so.  I'll try.

           16      Q.    Okay.  Maybe we can give it a shot here.

           17            And this is C038.  I don't have the subpart

           18  number with me.  It's a bunch of photos.

           19            What segment is this of the Verde -- or,

           20  excuse me, of the Salt?

           21      A.    This is, let's see, Granite Reef.  So this

           22  would be the head of Segment 6, actually.

           23      Q.    Head of Segment 6.

           24            And do you know what the flow rate is in this

           25  photo?


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 11      01/28/2016
                                                                      2524


            1      A.    Let's see.  At the at Roosevelt gage, it

            2  was -- the mean daily flow that day was 1,320.

            3      Q.    Do you see a boat in the right-hand side

            4  there?

            5      A.    I'm not sure that I see a boat there.

            6      Q.    Maybe you could zoom in on the right third of

            7  the photo.

            8      A.    I will attempt to do so.  I've never done

            9  this before.

           10            It appears that's the extent to which I can

           11  zoom.

           12      Q.    Okay.  Does that look like a boat?

           13      A.    It could be a boat, yeah.

           14      Q.    Okay.  When you looked through all the

           15  historical photographs, I know you zoomed up various

           16  sections.  Did you look for boats when you did that?

           17      A.    I had boats in mind as I was looking at it,

           18  yeah.

           19      Q.    Didn't see any of those?

           20      A.    I did not consciously see any other boats.

           21      Q.    Just curious, because I didn't see you

           22  mention this, so I didn't know if you had seen

           23  anything, because I'm pretty sure you looked at those

           24  with a finer tooth than I did.

           25      A.    Yeah, I -- well, frankly, I missed this one.
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            1  So thank you for pointing it out.

            2      Q.    Any idea of the draw of a boat like that?  It

            3  looks like it's a 10-foot long flat boat, maybe even a

            4  wooden canoe.  Tough to tell.

            5      A.    Yeah, it looks like a fairly small boat.  I

            6  doubt it would be more than a few to several inches at

            7  the most.

            8      Q.    Loaded, any idea?

            9      A.    More than that.  The sides don't look very

           10  high, so I don't suppose that it could go more than a

           11  foot or foot and a half at the absolute maximum.  I

           12  have no idea if it has a keel on it, so that's another

           13  factor.

           14      Q.    Sure.

           15            There is a person next to the boat, right?

           16      A.    There is.

           17      Q.    So they could be boating; could have just

           18  gotten out; we don't know?

           19      A.    We don't know.  And this is a fairly high

           20  flow.

           21      Q.    Sure.

           22            Could you go to Slide -- the same group of

           23  slides.  Can we go to Slide 213?

           24            Okay.  Do we know what the flow rate is on

           25  this day?  Do we know the day?
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            1      A.    Unfortunately, we do not know the day.

            2      Q.    Okay.  Slide 217, please.

            3            The same question.  We don't know the day?

            4      A.    We don't know the day.

            5      Q.    Okay.  Any idea how deep that river is there?

            6      A.    Highly variable.  There are probably places

            7  that are shallower than a foot and, undoubtedly, places

            8  that are much deeper than that.

            9      Q.    Any idea how wide it is?

           10      A.    I would only be speculating.

           11      Q.    Wide enough for a boat of small proportions,

           12  5 feet, 8 feet wide?

           13      A.    I expect that that's wider than 8 feet.

           14      Q.    Okay.  And do we know if this is in flood

           15  stage?

           16      A.    Again, we don't know.  It's not a -- I would

           17  say it's probably not a flood stage photo, because the

           18  cobble bar is not underwater.

           19      Q.    Can we look at Slide 7, please?

           20                 CHAIRMAN NOBLE:  7?

           21                 MR. SLADE:  7.

           22  BY MR. SLADE:

           23      Q.    Can you orient us to where we are in this

           24  photo again?

           25      A.    Let's see.  Let me back up.  So this is


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 11      01/28/2016
                                                                      2527


            1  looking upstream near the damsite.  That photo is in

            2  the red box here.  So I think the dam probably comes

            3  across roughly at this constriction.  You see the

            4  initial temporary powerhouse here on the ridge line.

            5      Q.    Okay.  So we're a little downstream of the

            6  dam that was eventually built?

            7      A.    Yes.

            8      Q.    It's 1904.  Do you know what the flow rate

            9  is?

           10      A.    Roughly, 220 mean daily flow on that day.

           11      Q.    Okay.  And you said that the median was about

           12  340 cfs?

           13      A.    In this part of the reach, yes.

           14      Q.    Okay.  So there would be about a third more

           15  water than we're seeing?

           16      A.    Yeah, roughly.

           17      Q.    Okay.  And can we zoom in then to that box?

           18      A.    Yes.

           19      Q.    And do you know what the depth -- can you

           20  give us an estimate of what you think the depth might

           21  be in that reach that you zoomed into?

           22      A.    It's difficult to give you a quantitative

           23  estimate.  It's obviously quite shallow.  That's why

           24  you have the broken water.  Beyond that, you know, is

           25  it more or less than a foot, I can't really tell you at
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            1  this point.

            2      Q.    And if we had more water, a third more water,

            3  would you expect the depth to increase?

            4      A.    Sure.

            5      Q.    Okay.  And what do you think the width is of

            6  that whitish reach, the disturbed reach?

            7      A.    Again, I'm only speculating; but based on the

            8  scale from the point of that bar over to these rocks,

            9  I'll hazard a guess on the range of 20 feet or so.

           10  That's a guess.

           11      Q.    Wide enough for a small boat?

           12      A.    If the depth is adequate, you could probably

           13  get a small boat through there.

           14      Q.    Slide 10, please.

           15            It looks like the main channel of the Salt

           16  kind of does a loop to the north as it would be if

           17  you're aligned directionally up towards where Tonto

           18  Creek comes in and then loops back.  Is that your

           19  understanding?

           20      A.    Well, one branch certainly follows that

           21  course, yes.

           22      Q.    Based on what you see, would you call the

           23  branch that loops north the main branch of the Salt?

           24      A.    That's a really difficult thing to say.  The

           25  gradient would be, obviously, steeper across the
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            1  inside, so there could be an equal amount of water

            2  going there.  It's really difficult to tell from the

            3  photograph.

            4      Q.    How wide is the outside northern channel?

            5      A.    Again, I would be speculating.  Probably in

            6  the range of -- I shouldn't speculate.  I don't know.

            7  I can't tell from this.

            8      Q.    Wider than 6 feet?

            9      A.    I'm sure it's wider than 6 feet.

           10      Q.    Wider than 10 feet?

           11      A.    The water surface I'm sure is wider than

           12  10 feet.

           13      Q.    Wider than 20 feet?

           14      A.    Most likely.

           15      Q.    And then the inner channel, how wide is the

           16  inner channel?

           17      A.    I'll give you the same answers.

           18      Q.    Okay.  Wider than 10 feet?

           19      A.    I'm sure that's wider than 10 feet.

           20      Q.    Wider than 20 feet?

           21      A.    Most likely, the water surface is wider than

           22  20 feet.

           23      Q.    And what do you think the depth of the outer

           24  channel, the channel on the left, is?

           25      A.    Variable.
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            1      Q.    Any estimate?

            2      A.    It ranges from really, really shallow in the

            3  riffle, right in this area.  I'm not a hundred percent

            4  sure, but I think I can even see rocks sticking out of

            5  it, so there are areas where there is no depth.  And I

            6  expect in the pools above that riffle it could be as

            7  much as a few to several feet.

            8      Q.    Have you ever been going down a river --

            9  you've boated before, right?

           10      A.    Sure.

           11      Q.    Have you ever gone down a river and you see

           12  water that's disturbed, but there's no rocks sticking

           13  out?

           14      A.    Sure.

           15      Q.    Can part of the disturbance of a river have

           16  to do with the fact that there's a sandy bed below, so,

           17  in fact, there might not be any rocks at all, could be

           18  a sandy bed?

           19      A.    I don't -- except in some really unusual

           20  cases, I don't ever recall seeing a whitewater surface,

           21  broken water on the surface, above a sand bed under any

           22  circumstances.  I shouldn't say under any

           23  circumstances.  Very unusual circumstances if you had

           24  that, a sand bed.

           25      Q.    You've heard of sand waves, right?
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            1      A.    Sure.

            2      Q.    On the San Juan, I don't know if you've read

            3  the Special Master's report, but he talks about sand

            4  waves; and have you ever seen a sand wave?

            5      A.    Sure.

            6      Q.    They're a little bigger than what might be

            7  there; is that right?

            8      A.    They certainly can be, yes.

            9      Q.    Or they could look like that?

           10      A.    I do not believe that's a sand wave, if

           11  that's your point.

           12      Q.    Okay.  Tough to tell the depth, though, from

           13  this photo; you would agree with that, right?

           14      A.    With any specificity, yes --

           15      Q.    Right.

           16      A.    -- it is tough.

           17      Q.    Tough to tell if it's deep enough for a canoe

           18  loaded?

           19      A.    It would be tough to be totally confident of

           20  that, yes.

           21      Q.    Tough to tell if it's deep enough for a

           22  loaded small boat?

           23      A.    Well, it's the same answer.

           24      Q.    Okay.  And you would characterize this reach

           25  that we're specifically looking at as a braided reach,
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            1  right?

            2      A.    Yeah, it's multiple channels.

            3      Q.    And this might be the most braided reach that

            4  we can point to of all the photographs that we have;

            5  would you agree with that, historical photographs?

            6      A.    In Segments 2, 3, and 4, certainly I would

            7  agree that this is one of the most braided reaches,

            8  yes.

            9      Q.    And so this is the most or one of the most?

           10      A.    I think the mapping that we looked at shows

           11  areas with up to three channels, so I'm not sure I

           12  could say it's the most; but it certainly is among the

           13  most.

           14      Q.    And even with the braids, you can't sit here

           15  and tell us that it's too shallow for a loaded small

           16  boat or too shallow for a loaded canoe; is that right?

           17      A.    I can't tell you with certainty that you

           18  couldn't float a loaded canoe over that riffle.  I

           19  think you would probably hit ground going across that

           20  riffle in a loaded canoe, just from what I see here,

           21  but...

           22      Q.    But tough to tell the depth?

           23      A.    It's tough to tell for sure, yes.

           24      Q.    And what's the flow rate for this picture?

           25      A.    It's about 220.
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            1      Q.    Okay.  So there would be a third more water?

            2      A.    Right.

            3      Q.    Okay.

            4                 CHAIRMAN NOBLE:  Let's take a ten-minute

            5  break.

            6                 (A recess was taken from 4:08 p.m. to

            7  4:16 p.m.)

            8                 CHAIRMAN NOBLE:  Please continue,

            9  Mr. Slade.

           10  BY MR. SLADE:

           11      Q.    Okay, we left off we were talking about

           12  photos, and those are Exhibit C038.  I want to ask you

           13  a general question first.  I think the photos have

           14  numbers in what was submitted.  Did you submit all of

           15  the photos that you've seen?

           16                 MR. MCGINNIS:  I'm sorry.  Are you

           17  asking about the photos in the PowerPoint or the other

           18  photos he did of his trip?

           19  BY MR. SLADE:

           20      Q.    Let me start with the photos that were

           21  submitted in your PowerPoint.  And I believe those

           22  photos came from SRP providing you with those; is that

           23  right?

           24      A.    That's correct.  That's correct.

           25      Q.    Okay.  Did you submit all of those photos?
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            1      A.    It's my understanding that all of the photos

            2  I have seen are in this package.  I think that answered

            3  your question.

            4      Q.    Are there photos you didn't see that you're

            5  aware of that were not submitted?

            6      A.    I'm aware of no other photos that I did not

            7  see that were not submitted.

            8      Q.    And you're not aware of any photos that SRP

            9  has that could give us some information about the Salt

           10  that have not been submitted?

           11      A.    I'm aware of no such photos.

           12                 CHAIRMAN NOBLE:  Excuse me.

           13                 Dr. Mussetter, so we kind of get it

           14  clear on the record, did SRP at any time show you or

           15  tell you about any photos on the Salt that had boats in

           16  them?

           17                 THE WITNESS:  They did not.

           18                 CHAIRMAN NOBLE:  Thank you.

           19  BY MR. SLADE:

           20      Q.    Have you seen any photos that have boats,

           21  apart from the one we saw, in the historical photos

           22  that you provided in that collection?

           23      A.    I have seen no other boats than the one you

           24  pointed out before the break.

           25      Q.    Let's talk about braiding a little bit.
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            1            Your statement is that braiding occurred in

            2  Segments 5 and 6, but not so much in Segment 2; is that

            3  accurate?

            4      A.    That's an accurate statement, yes.

            5      Q.    And somewhat in Segment 3, under Roosevelt?

            6      A.    There were portions of Segment 3 that had

            7  braiding characteristics historically, I believe, yes.

            8      Q.    Like the photo we just looked at where we

            9  talked about the different channels --

           10      A.    Right.

           11      Q.    -- and we couldn't tell what the depth was,

           12  that's an area that you would call braiding in

           13  Segment 3?

           14      A.    Yes.

           15      Q.    And you believe that existed in Segment 5?

           16      A.    I think it's likely that at least portions of

           17  Segment 5 were braided under natural conditions, yes.

           18      Q.    And where would those portions have been?

           19  Can you give me a starting point and an ending point?

           20      A.    That would be difficult, without looking at

           21  an overview map of the area; but the wider portions of

           22  the valley I expect would have been braided.

           23      Q.    Would braiding have started at Stewart

           24  Mountain Dam or downstream of that, because that's

           25  where Segment 5 begins?
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            1      A.    In the areas where the valley floor widens,

            2  that's where I think the braiding would have most

            3  likely occurred, if any existed, yes.

            4      Q.    And so that I understand your argument, your

            5  argument is that braiding is an impediment to

            6  navigability because potentially the amount of water

            7  upstream of where the channel splits into two or three

            8  channels, the water splits into those channels and

            9  those braids become potentially shallower and that is

           10  an impediment to navigability?

           11      A.    That's part of the argument, yes.

           12      Q.    Okay.  Have you provided any evidence that

           13  supports that argument, that the downstream channels

           14  where they might split are, in fact, shallower than the

           15  upstream single channel?

           16      A.    Yes, and my common sense also tells me that.

           17      Q.    Can you tell me where that evidence is?

           18      A.    Well, an example would be the cross sections

           19  that we looked at right at the very end of my

           20  testimony.  We talked about one area where there was a

           21  flow split.  It bifurcated into two channels.  And that

           22  was the shallowest of all of the cross sections that we

           23  looked at, based on the rating curves.  There's less

           24  water in the channel.  It's bound to be shallower.

           25      Q.    Sure.  Did you pick, for that cross
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            1  section -- we'll get to that later.  So you had a

            2  single channel and then split into two channels.  Did

            3  you do the depth of the lower channel, the southern

            4  channel, or the northern channel?

            5      A.    The calculation was based on the lower of the

            6  two, if I recall correctly.

            7      Q.    Did you do any calculation of the northern

            8  channel?

            9      A.    Yes.

           10      Q.    And is that in your report?

           11      A.    No, it is not.

           12      Q.    What type of depths did you get for the

           13  northern channel?

           14      A.    As I recall -- I would have to look again,

           15  but they were similar.  The rating curve was similar to

           16  that in the one that I showed.

           17      Q.    Okay.  Would you be able to provide that

           18  depth, so we can compare what the actual splits do to

           19  the depth of a channel?

           20      A.    Sure.

           21      Q.    Because it's possible, Dr. Mussetter, that if

           22  you have a single channel and it's 100 feet wide --

           23  this is a hypothetical. -- and then it splits into two

           24  channels and each one is 30 feet wide, for a combined

           25  width of 60 feet, now you've got the same amount of


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 11      01/28/2016
                                                                      2538


            1  water going through a smaller combined width, it's

            2  possible those two channels could be deeper, right?

            3      A.    There's a possibility that portions of those

            4  channels could be deeper, sure.

            5      Q.    So braiding in itself is not a determinative

            6  nonnavigability factor?

            7      A.    The fact that the reach is braided alone does

            8  not tell you that the reach is nonnavigable.  It's one

            9  of many lines of evidence that we can use to think

           10  about whether it would have been or would not have

           11  been.

           12      Q.    And the only evidence is the one cross

           13  section that picked one of the braids; is that what I

           14  heard?

           15      A.    No.

           16      Q.    Do you have any evidence for how a braid or a

           17  split channel is shallower than the upstream single

           18  channel, other than the one cross section that you

           19  mentioned?

           20      A.    That's the only quantitative piece of

           21  information that I can offer to you at this time.

           22      Q.    Have you seen some of the maps, the

           23  historical maps, actually list -- and I think you

           24  showed those. -- where the channels split; a main

           25  channel and then, I guess, just the other channel, but
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            1  it says, actually, "Main channel"?

            2      A.    I've seen that notation on those maps, yes.

            3      Q.    Okay.  So you would expect, if it splits into

            4  what the USGS is calling a main channel, that it would

            5  clear, if you're a boater with a loaded boat, it would

            6  be clear which channel you would take your boat on?

            7      A.    Sometimes that's clear, but it's not always

            8  obvious.  I've been in places where I've come to a

            9  bifurcation in the channel, and I took what I thought

           10  was the main channel and was very frustrated when I got

           11  down to the very end of it.

           12      Q.    But at least for the USGS, when they made the

           13  maps and they put in where the Salt was and they listed

           14  main channel, it was clear to them where the main

           15  channel was, from what we know?

           16      A.    From what we know, they thought they knew,

           17  yes.

           18      Q.    So getting back to our theory then, you have

           19  a hypothetical, we'll call it, a 100-foot wide channel.

           20  Now you split into one channel that's 20 feet wide and

           21  another channel that is 60 feet wide.  Could be that

           22  the 20-foot wide is significantly deeper, and that

           23  might be the main channel?

           24      A.    Well, you're giving me a hypothetical.  I

           25  suppose it's conceivable that that could happen.  I
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            1  think it's unlikely, but it's possible.

            2      Q.    We don't know?

            3      A.    Yeah, we don't know.

            4      Q.    Okay.  But we do have some evidence today,

            5  which is that the Salt in Segments 5 and 6 does have

            6  some splits when it has median flow; is that right?

            7      A.    Yes.

            8      Q.    Okay.  Now, at 8 cfs you probably couldn't

            9  see those splits, but would you be able to see where

           10  those splits are if you went down at median flow on the

           11  river today in Segment 5 and 6?

           12      A.    If there were splits, you would be able to

           13  see them, yes.

           14      Q.    And there are splits.  I think we just agreed

           15  on that?

           16      A.    The mapping indicates that there are splits,

           17  yes.

           18      Q.    So you could take a boat, go down your single

           19  channel where there's only one channel.  You could load

           20  it with 1,000 pounds, roughly.  It could be a

           21  historical wooden boat.  You could get to a split.  You

           22  could take what you think is the main channel, and you

           23  could see if, in fact, the braiding affects your

           24  ability to navigate?

           25      A.    Yes, you could do that.
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            1      Q.    And did you do that study?

            2      A.    No.

            3      Q.    That is a study that was done with the Edith.

            4  You're aware of that, right?

            5      A.    I'm aware that the Edith floated down the

            6  river at a flow higher than the median flow, yes.

            7      Q.    Well, we'll talk about what the median flow

            8  is.  But you're aware that the Edith went down

            9  Segment 5 and 6, and in those segments there are

           10  splits, what you would call braiding, and the Edith

           11  successfully navigated those splits with a load of

           12  about 1,000 pounds, right?

           13      A.    Under the conditions that the river is in

           14  today, yes.

           15      Q.    And did that factor at all into your

           16  navigability determination, the Edith's trip?

           17      A.    Well, I think about everything I hear that's

           18  related to this, so I suppose in some ways I thought

           19  about that.  I thought it was interesting that they did

           20  that.

           21      Q.    Have you ever seen anywhere in any historical

           22  document that you might have come across where someone

           23  said the Salt is not navigable because of braiding?

           24      A.    Define historical document for me.

           25      Q.    Any document you've ever read.
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            1      A.    Yes.

            2      Q.    And what document is that?

            3      A.    The one that immediately comes to mind is

            4  Dr. Schumm's report.

            5      Q.    Okay.  That was a report on all documents

            6  that he might have seen, and it included his opinion.

            7  So I'm asking for historical documents, historical

            8  descriptions that have said the Salt is not navigable

            9  because of braiding.

           10      A.    Well, first of all, I didn't study the

           11  historical documents.  I'm not the historian.  But, no,

           12  I have not read any specific statements that said the

           13  Salt River is braided; therefore, it's not navigable.

           14      Q.    One of the references in your report is to a

           15  paper by William Graf called "Flood-Related Channel

           16  Change in an Arid-Region River"?

           17      A.    Yes.

           18      Q.    And that is from, I think, 1983.  Does that

           19  sound about right?

           20      A.    Sounds about right.

           21      Q.    I've got a copy of that for you and for the

           22  Commission.

           23                 CHAIRMAN NOBLE:  You're so kind.  Thank

           24  you.

           25                 DIRECTOR MEHNERT:  Is that in evidence?
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            1                 MR. SLADE:  It's not in evidence.

            2                 CHAIRMAN NOBLE:  Do we need to identify

            3  that with some mark?

            4                 DIRECTOR MEHNERT:  Is it going to be in

            5  evidence?

            6                 MR. SLADE:  Yes, we'll put it in

            7  evidence.

            8                 DIRECTOR MEHNERT:  It will be C042.

            9                 MR. ROJAS:  It's C042.

           10                 CHAIRMAN NOBLE:  Mr. Slade, has this

           11  been referenced anywhere else before?  Why do I kind of

           12  remember that name, Graf?

           13                 MR. SLADE:  Graf has a number of papers.

           14  Dr. Mussetter, I'm sure, can opine about this more than

           15  I can, and he's got different papers for different

           16  years on different subjects.

           17                 CHAIRMAN NOBLE:  Okay.  Thanks.

           18                 MR. SLADE:  This one specifically is not

           19  in.  I believe there are some other Graf reports that

           20  are in.

           21  BY MR. SLADE:

           22      Q.    But, Dr. Mussetter, this is a document that

           23  you've referenced in your report?

           24      A.    It is.

           25      Q.    And it's cited in your report?
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            1      A.    It is.

            2      Q.    And you relied on this document to some

            3  degree?

            4      A.    Yes.

            5      Q.    Okay.  Could you turn to Page 127, which is

            6  the third page?  And you've been talking a lot.  I've

            7  been talking less, so I'll read it for you, and you can

            8  let me know if I read it correctly.

            9            I'm on the second paragraph.  "The channel

           10  might be characterized as braided, but it lacks the

           11  numerous subchannels of nearly equal magnitude found in

           12  some braided streams in glacial or semi-arid regions.

           13  The banks of the high-flow channel are poorly defined

           14  and are approximately 152 meters or 500 feet to 1524

           15  meters or 5000 feet apart.  Within these limits is a

           16  well-defined low-flow, invert, or main-flow channel.

           17  This main-flow channel has banks from 1 to 8 meters

           18  (3 to 26 feet) high and a width ranging from 66 to 328

           19  meters (200 to 1000 feet).  The main-flow channel is

           20  usually filled by flows that have a return interval

           21  under natural conditions of about 5 years.  Channel

           22  materials range from coarse sand to very large cobbles

           23  and a few boulders with medium diameters of 0.6 meters

           24  (2 feet) or greater.  Although the channel has changed

           25  somewhat over the past century, it has not behaved like
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            1  the nearby Gila River has described by Burkham (1972,

            2  1976)."

            3            So, first, did I read that correctly?

            4      A.    I believe you did, yes.

            5      Q.    Okay.  And the first thing I would like to

            6  point out or ask you about is the first sentence, and

            7  it says -- let me back up.

            8            Is this paper about the Salt River?

            9      A.    I believe it is, yes.

           10      Q.    Okay.  So that paragraph is talking about the

           11  Salt River?

           12      A.    I believe he's referring to the Salt River.

           13      Q.    Okay.  And he says "The channel might be

           14  characterized as braided," and then he says, "but it

           15  lacks the numerous subchannels of nearly equal

           16  magnitude found in some braided streams in glacial or

           17  semi-arid regions."

           18            And is that similar to what we discussed

           19  where you might have a split, but the splits have

           20  unequal amounts of water in them, potentially?

           21      A.    I'm challenged to understand your correlation

           22  between what this says and that conversation.

           23      Q.    Sure.  My question is, when I read "it lacks

           24  the numerous subchannels of nearly equal magnitude

           25  found in some braided streams," am I understanding that
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            1  correctly to mean that the braids do not have equal

            2  amounts of flow, and, in fact, one might be what we

            3  would characterize as a main channel and one might be a

            4  slew or a subchannel?

            5      A.    Well, he says some braided channels in

            6  glacial or semi-arid regions have many braids, many

            7  subchannels, that are nearly equal magnitude.  And this

            8  one, the Salt, tends to have less of that.  Is that --

            9      Q.    Yeah, I think that's my understanding too.

           10            So that could go to our discussion that if

           11  you have a split and the USGS has identified a main

           12  channel and then you might have another channel, the

           13  main channel might have far more flow than the other

           14  channel?

           15      A.    It very well could, yes.

           16      Q.    And that's important for navigability, am I

           17  correct, because a channel that has split, but still

           18  has a main channel, might still have sufficient flow

           19  for navigability?

           20      A.    That's conceivable.

           21      Q.    And these braided streams in glacial regions,

           22  you've studied some of the rivers in Alaska?

           23      A.    Yes.

           24      Q.    And we saw some photos of the braiding from

           25  some Alaska rivers?
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            1      A.    Yes.

            2      Q.    Those are unlike the braiding that's on the

            3  Salt; would you agree?

            4      A.    It's much more active in the photos that I

            5  showed you than what we currently see on the Salt

            6  River, yes.

            7      Q.    So if you're boating in Alaska in those

            8  braided regions, would it be difficult to know where

            9  the channel is?

           10      A.    It can be very challenging to know where the

           11  deep part of the channel is, yes.

           12      Q.    And that's different than what the Salt would

           13  be if you're boating down the Salt?

           14      A.    At least under the conditions that Dr. Graf

           15  is describing here.

           16      Q.    Do you have any other conditions that would

           17  say otherwise?

           18      A.    Well, the point is, if you read the last

           19  sentence of the previous paragraph, he says the

           20  specific reach that he analyzed in this paper is below

           21  Granite Reef Dam -- I'm paraphrasing. -- through the

           22  urban lands to the Gila junction.  So this is a 1983

           23  paper.  It's clearly many decades after all of the

           24  upstream flow regulation, the sediment trapping in the

           25  reservoirs and so on occurred.
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            1            So the character of the river that he looked

            2  at, the character of the river that I saw when I went

            3  out last November, the character of the river that

            4  Mr. Fuller and his crew saw when they took the Edith

            5  down is very different from what it would have been

            6  here under natural conditions.

            7      Q.    Okay.  This paper is an analysis of how the

            8  channels changed from natural conditions to

            9  human-impacted conditions, right?

           10      A.    That's part of what he's trying to address

           11  here, yes.

           12      Q.    Okay.  And if you look, in fact, on the first

           13  page at the abstract, the first sentence says "A review

           14  of 112 years of change in the channel of the Salt

           15  River, central Arizona, USA, shows that this

           16  arid-region river has a main-flow channel that has

           17  migrated laterally up to 1.6 kilometers (1 mile) in

           18  response to floor events."

           19            So he's at least describing it in his

           20  abstract as a river that had a main flow channel,

           21  right?

           22      A.    He says that, yes.

           23      Q.    Okay.  And that's his description of the

           24  channel from 112 years ago, which this paper was

           25  written in 1983, so 112 years from 1983 is 18 and 71,
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            1  right?

            2      A.    Sounds about right.

            3      Q.    Okay.  Pretty natural channel, generally, in

            4  1871, at that point?

            5      A.    I think most people would agree that the

            6  condition of the channel in 1871 was as close to

            7  natural as we could find it in modern record, yes.

            8      Q.    Okay.  And if we turn back to 127, the third

            9  page, the section that he did a study on where he said

           10  you might have some braiding, but the braids are not

           11  equal to each other, that's what we would characterize

           12  as Segment 6, right, below Granite Reef?

           13      A.    He was talking about a portion of Segment 6

           14  here, yes.  The bulk of Segment 6, I should say.

           15      Q.    And that's the portion that you said would

           16  have had the most braiding?

           17      A.    Yes.

           18      Q.    But, yet, within that segment he says there's

           19  a well-defined low flow or main flow channel, based on

           20  his study?

           21      A.    Well, he talks about this in the present

           22  tense, so he's describing what he sees at the time that

           23  he's looking at the channel.

           24      Q.    Do you have any evidence that you've

           25  presented or that's in evidence, that you know of, that
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            1  describes the Salt as not having a main flow channel in

            2  its natural condition?

            3      A.    I don't recall ever seeing a specific

            4  description of that, no.

            5      Q.    You also talked about channel movement

            6  laterally as a potential impediment to navigability; is

            7  that correct?

            8      A.    That was not the context of the lateral

            9  movement discussion.

           10      Q.    Okay.  So then let me ask you, if a low flow

           11  or main flow channel moves laterally in response to

           12  floods -- you have a flood that comes down, creates a

           13  new location for your low flow channel. -- is that an

           14  impediment to navigability?

           15      A.    It may or may not be.  It depends on the

           16  nature of the new channel.

           17      Q.    The channel has sufficient depth, has

           18  sufficient width.  It's just moved laterally after the

           19  flood.  Is that an impediment to navigability?

           20      A.    Under your hypothetical, if it has sufficient

           21  depth and width to boat through, then you could boat

           22  through it, yes.

           23      Q.    So channel movement in itself is not an

           24  impediment?

           25      A.    It is not necessarily an impediment, that's
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            1  correct.

            2      Q.    And we know the low flow channel did change

            3  on the Salt after floods, right?

            4      A.    Yes.

            5      Q.    So were you here for the 1993 flood?  Were

            6  you -- I'm not sure if you were down here at the time.

            7      A.    I was not physically present in this area at

            8  the time that happened, no.

            9      Q.    Okay.  Because you mentioned that floods --

           10  that the low flow channel movement in itself is not an

           11  impediment, but there could be other issues related to

           12  flood impact that could be impediments; is that right?

           13      A.    That's fair.

           14      Q.    Okay.  So if you could study the Salt River

           15  before a flood and after the flood, would that be able

           16  to tell you a little bit about the navigability impact

           17  due to floods?

           18      A.    Sure.

           19      Q.    So, for example, if Mr. Fuller had boated the

           20  Lower Salt Segments 5 and 6 before the 1993 flood, and

           21  then the flood happened, and then he went out and

           22  observed the river and boated the river, the low flow

           23  channel, would that be evidence that could support

           24  navigability or nonnavigability, depending on what he

           25  found?
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            1      A.    That's a very broad hypothetical.  Yes, it

            2  could support or refute navigability, depending on what

            3  he found, sure.

            4      Q.    Sure.  And we know the 1993 flood was so big

            5  that it actually did come down Segment 5 and 6, right?

            6      A.    Yes.

            7      Q.    How many cfs came down through the Salt River

            8  Valley?

            9      A.    I don't remember.  It was upwards of 100,000

           10  or more.  I would have to look at the records to be

           11  sure, but it was a big flood.

           12      Q.    The flood was that big, and then it

           13  overtopped Roosevelt?

           14      A.    Right.

           15      Q.    Because that was before Roosevelt was raised?

           16      A.    Right.

           17      Q.    Okay.  So you had, I think it was, about

           18  40,000 cfs that came through the Salt River Valley.

           19      A.    I'll take your word for that.  Again, I would

           20  have to look at the records to be sure.  I don't

           21  remember that.

           22      Q.    Okay.  And that would be a significant flood,

           23  wouldn't it?

           24      A.    40,000 is a lot of water, yes.

           25      Q.    Would have brought sediment with it, right?
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            1      A.    From where?

            2      Q.    From where it came.  If it came on top of the

            3  Roosevelt Dam, it overtopped the Roosevelt Dam, it

            4  overtopped Horse Mesa, it overtopped, let's see, Mormon

            5  Flat, it overtopped Stewart Mountain, would it have

            6  brought sediment with it?

            7      A.    There would have undoubtedly been a

            8  reasonable amount of very fine-grain sediment in that

            9  water in suspension; but I would be very surprised to

           10  find that any coarser grain, certainly gravels, made it

           11  through there, and I would be even surprised to see

           12  that any sand actually made it through that whole

           13  series of reservoirs, even at that flow level.  And

           14  those are the materials that make up the character of

           15  the bed of the river for the most part.

           16      Q.    Do you have any actual evidence that floods

           17  cause a river to be nonnavigable; that the response to

           18  floods on the Salt would cause the Salt to be

           19  nonnavigable?

           20      A.    I've been talking for the last few days about

           21  the characteristics of the Salt, and an important part

           22  of the character of the Salt River is driven by the

           23  flood events, so yes.

           24      Q.    Okay.  I guess what I mean is, have you done

           25  any actual fieldwork before flood and then after flood
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            1  to provide evidence that a flood causes the river to be

            2  nonnavigable?

            3      A.    I did not specifically come out and measure

            4  aspects of the Salt River prior to a flood and then go

            5  back and take similar measurements afterwards for the

            6  purpose of looking at changes in navigability, no.

            7      Q.    And I believe you said that Roosevelt Dam

            8  captures a lot of the silt today?

            9      A.    It captures a fair amount of the silt, yes.

           10      Q.    And the same thing we could say for a number

           11  of the dams, including Stewart Mountain Dam; to a

           12  lesser degree, but to some degree?

           13      A.    Pooled water like that tends to settle out,

           14  the silt tends to settle out in pools, so yes.

           15      Q.    And it's your understanding that because

           16  there was less silt, there would have been a sandier --

           17  excuse me.  Because silt has been trapped, the natural

           18  condition of the river would have had more silt coming

           19  down, and that would have affected the channelization

           20  of the river?

           21      A.    Well, my discussion of that issue was not

           22  specifically focused on the silt.  There is a minor

           23  effect related to the silt, but that's not the

           24  component of the sediment load that I was specifically

           25  referring to.
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            1      Q.    What is the sediment load that you were

            2  referring to?

            3      A.    I'm talking about the sands and gravels that

            4  make up the bed of the river for the most part.

            5      Q.    So it's your position that the sand and

            6  gravel being trapped by Roosevelt and the subsequent

            7  dams have caused the Salt in Segments 5 and 6, where

            8  you can still boat it today, to be less navigable; or,

            9  excuse me, to be more navigable?

           10      A.    I think there's good reason to believe that

           11  it's more navigable now than it was at that time.

           12      Q.    Okay.  Can you explain why to me one more

           13  time?

           14      A.    Well, because we've -- by cutting off the

           15  sediment supply, we've flushed out the sands.  We've

           16  probably had some downcutting of the river.  The flow

           17  regulation has tended to force it into a more

           18  single-thread, narrower channel than would have been

           19  before the main part of the channel that you referred

           20  to earlier.  And all of those changes, to me, push it

           21  in the direction of having, typically, deeper flow

           22  depths.

           23      Q.    Did you do any measurements of the

           24  downcutting of the river?

           25      A.    No.  I actually tried to find data about that
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            1  issue, and I was unable to find any data.  I would be

            2  very interested to see that, actually.

            3      Q.    So we don't know if it actually did downcut?

            4      A.    It did one of two things:  It either downcut

            5  or the bed significantly coarsened up.  My thinking is

            6  that it probably did some of both.  To what -- how much

            7  downcutting, I don't know.  I don't have data to speak

            8  to that.

            9      Q.    We don't know if that had a significant

           10  impact on navigability?

           11      A.    We don't know for sure, yes, that's correct.

           12      Q.    And how do the regulated flows today, where

           13  they're higher in the summer for irrigators and the

           14  river's turned off in the winter, how do those make the

           15  river more navigable today?  Can you explain that?

           16      A.    Well, one simple explanation is that the

           17  flows during the time when the recreational boaters use

           18  the river are substantially higher than they would have

           19  been during that part of the year under natural

           20  conditions.  So there's just simply more water in the

           21  river at those times.

           22      Q.    Is that the only reason?

           23      A.    Well, and, again, because of the effects that

           24  I just talked about regarding the potential

           25  downcutting, somewhat narrowing from the riparian
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            1  corridor that's irrigated, but has higher flows, I

            2  think it's likely that the typical depths, when you get

            3  a substantial amount of water in the channel, are

            4  higher now than they would have been historically.

            5      Q.    Have you done any measurements on the channel

            6  size, the width of the channel on the Salt River, any

            7  actual measurements in the field?

            8      A.    I have done no specific measurements for this

            9  case on that matter; and, frankly, I'm not sure I have

           10  for any other purpose either.

           11      Q.    And you haven't done any specific

           12  measurements in the field of depth either?

           13      A.    I didn't say that.

           14      Q.    Did you do any specific measurements of depth

           15  in the field?

           16      A.    Yes, during the time that I was in Segment 5,

           17  very low flows.  We've already talked about that.  But

           18  I probed with my paddle and so on, to see how deep some

           19  of the pools were and so on, so yes.

           20      Q.    Other than the trip at 8 cfs, have you done

           21  any specific measurements of depth in the field?

           22      A.    I have done no such measurements.

           23      Q.    Okay.  And when you have looked at the maps

           24  that you've seen, have you done any analysis of the

           25  average channel size of the Salt regarding the width?
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            1  Do you know what the width of the Salt was, generally

            2  speaking?

            3      A.    Yes.

            4      Q.    Okay.  Let's start with Segment 2.  What

            5  would you say the width, generally, of the Salt was?

            6      A.    I did not do those types of measurements in

            7  Segment 2.

            8      Q.    Okay.  Segment 3, based on the historical

            9  maps, what would you say the width of the Salt was?

           10      A.    I didn't specifically measure the widths.

           11  The maps are scaleable.  It would be quite easy to do

           12  that, but I didn't do it.

           13      Q.    Anything you would have seen in those maps or

           14  that you did see in the maps that tells you the widths

           15  were not wide enough for small boats?

           16      A.    What I believe to be edge of water lines on

           17  those maps, I don't recall any areas that would be

           18  narrower than 8 to 10 feet, no.

           19      Q.    And Segment 4, same question.

           20      A.    No.

           21      Q.    Segment 5, same question.

           22      A.    No specific measurements of the width in

           23  Segment 5.  I certainly observed it on the ground.

           24  I've looked at the maps.

           25      Q.    The maps didn't tell you it was too narrow
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            1  for small boats?

            2      A.    Well, the water edges that I see on the

            3  historic maps are more than 10 feet apart, if that's

            4  what you're asking me.

            5      Q.    Segment 6, same question.

            6      A.    Yes.

            7      Q.    Can you explain what you mean?

            8      A.    Yeah.  We talked, before you started

            9  questioning me, at the end of my direct testimony,

           10  about ten cross sections that I specifically analyzed.

           11  I pointed out that it's fairly coarse-resolution

           12  contour data that we're using there, but certainly

           13  those provide some indication of the width of the

           14  channel.

           15      Q.    And any indication, when you did those

           16  studies -- and we'll look at those specifically. --

           17  that the widths are too narrow for small boats?

           18      A.    All of those widths were wider than a small

           19  boat.

           20      Q.    Let's talk about rapids.

           21            You believe that there were rapids in

           22  Segments 1, 2, 3 and 4; is that right?

           23      A.    I believe there are rapids in Segment 1 for

           24  sure.  I know first -- I haven't actually seen them,

           25  but the accounts that I've seen, the information I
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            1  have says there are.  I have seen most of the rapids

            2  from the air in Segment 2.  There are some named

            3  rapids in Segment 3, and I've probably seen those as

            4  well.  Segment 4 is a more challenging question.

            5  there are some indications in the photos that we

            6  looked at of rapids within Segment 4.  I haven't seen

            7  any hard evidence of what those really are, but

            8  certainly looks from the photograph like it was

            9  probably a rapid.

           10      Q.    Have you seen any evidence of rapids in the

           11  reach of Segment 3 below Roosevelt Lake, that's

           12  currently inundated by Roosevelt Lake?

           13      A.    I've not seen any evidence of rapids in that

           14  reach, no.

           15      Q.    And have you seen any evidence, beyond

           16  what you've pointed out in the photos for Segment 4

           17  that we looked at, of evidence of rapids in that

           18  segment?

           19      A.    I have seen no direct evidence of rapids in

           20  that segment.

           21      Q.    And from what you've seen in the historical

           22  photos, can you tell me what the highest class rapid,

           23  from your perspective, you've seen in the historical

           24  photos for Segment 4?

           25      A.    I can't say that, no.  I can't see it well
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            1  enough to know what the situation is.

            2      Q.    So you can't tell if you've seen a Class III

            3  rapid in the photos?

            4      A.    I can't tell you that, no.

            5      Q.    Can you tell me if you've seen a Class II

            6  rapid?

            7      A.    Same answer.

            8      Q.    Class I rapid?

            9      A.    Same answer.

           10      Q.    Riffle?

           11      A.    There are clearly riffles in those

           12  photographs, yes.

           13      Q.    But beyond riffle, you can't tell me if

           14  you've seen any rapid in any of the photos that you've

           15  seen in Segment 4?

           16      A.    Well, I'll repeat what I said before.  I see

           17  evidence in some of those photos that there is a rapid

           18  there.  If you're trying to pin me down to a class or a

           19  challenge related to that rapid, there's not enough

           20  information there for me to see.

           21            I can say that it's a canyon-bound reach of

           22  the river.  It's very narrow at the bottom.  There

           23  would have been colluvium, large rocks and things that

           24  come off the side.  And I would be very surprised,

           25  based on my knowledge of rivers around the world, if
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            1  there were not rapids in that reach.  But do I

            2  specifically know that there are?  No, I don't know

            3  that.

            4      Q.    Based on your knowledge of rivers, what class

            5  of rapids do you think was in that reach?

            6      A.    I can't tell you that.

            7      Q.    Are there tributaries that come in, large

            8  tributaries that come in, in Segment 4?

            9      A.    I would have to look at the mapping.  I

           10  don't know that there -- well, define large tributary

           11  for me.

           12      Q.    The size of Cherry Creek or Tonto Creek.

           13      A.    No, I don't believe there are any of those

           14  that are a tributary to Segment 4.

           15      Q.    And tributaries are one way that rapids form;

           16  is that right?

           17      A.    That is correct.

           18      Q.    And another way is from bedrock control?

           19      A.    That is another way, yes.

           20                 CHAIRMAN NOBLE:  Mr. Slade, let's go

           21  home.

           22                 MR. SLADE:  Let's do it.

           23                 CHAIRMAN NOBLE:  Okay.  We'll see you

           24  tomorrow at 9:00 a.m.  Those who want to know when

           25  we're going to do the next segment of this, you might
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            1  want to show up a little before then, except for

            2  Mr. Hood, and someone can tell him.

            3                 (The proceedings adjourned at 4:59 p.m.)

            4

            5

            6

            7

            8

            9

           10
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            1  STATE OF ARIZONA    )
               COUNTY OF MARICOPA  )
            2

            3            BE IT KNOWN that the foregoing proceedings
               were taken before me; that the foregoing pages are
            4  a full, true, and accurate record of the proceedings,
               all done to the best of my skill and ability; that
            5  the proceedings were taken down by me in shorthand
               and thereafter reduced to print under my direction.
            6
                         I CERTIFY that I am in no way related to
            7  any of the parties hereto, nor am I in any way
               interested in the outcome hereof.
            8
                         I CERTIFY that I have complied with the
            9  ethical obligations set forth in ACJA 7-206(F)(3)
               and ACJA 7-206 (J)(1)(g)(1) and (2).  Dated at
           10  Phoenix, Arizona, this 10th day of February, 2016.
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           14                    Arizona CR No. 50192

           15
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