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BE | T REMEMBERED t hat t he above-entitled and
nunbered natter cane on regularly to be heard before the
Ari zona Navi gabl e Stream Adj udi cati on Conm ssion, State
Senate Building, Hearing Room 1, 1700 West Washi ngt on
Street, Phoenix, Arizona, comencing at 9:00 a.m on the

16t h day of June, 2014.

BEFORE: WADE NOBLE, Chairnman
JI M HENNESS, Vi ce Chairnman
JI M HORTQON, Conm ssi oner
Bl LL ALLEN, Conmm ssi oner
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George Mehnert, Director,
Legal Assistant, Research Anal yst
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CHAI RVAN NOBLE: Good norning. W wel conme you
to the Gla River hearing of the Navigable Stream
Adj udi cati on Conm ssion for the State of Arizona. The
neeting is hereby called to order.

We have present all of the Conm ssioners,

Di rector George Mehnert and our attorney Fred Breedl ove.

Are there any questions or concerns regarding
the m nutes of the neeting of May 1, 20147

VI CE CHAI RMAN HENNESS: | nove the approval,
M. Chai r man.

COMM SSI ONER HORTON:  Second.

CHAI RVAN NOBLE: And nove the second that the
m nutes of May 1, 2014 neeting be approved.

Any further discussion? All in favor, say
aye.

(A chorus of ayes.)

CHAI RVAN NOBLE: Any opposed?

The m nutes are approved.

Next on the agenda is the hearing regarding
the Gla Rver. W have previously discussed wth
counsel that we will begin with those who propose or
advocate that the Gla R ver was navi gabl e at statehood,
and we are convened for the purpose of determ ning the
navigability or nonnavigability of the Gla River inits
ordinary and natural condition at the State of Arizona's

COASH & COASH, | NC. (602) 258-1440
www. coashandcoash. com Phoeni x, AZ
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adm ssion to the United States on February 14, 1912,
consistent with the Arizona Court of Appeals decision in
State versus Arizona Navi gabl e Stream Adj udi cati on

Conmmi ssion and Segnentation of the Gla River,

consistent with the United States Suprene Court deci sion
in PPL Montana, LLC versus Montana.

Who is going to be taking off first here?

MR, KATZ: M/ nanme is Paul Katz. |[|I'm an
Assi stant Attorney General, and | have Joy Hernbrode and
Laurie Hachtel who are also present, but | get the first
opportunity to present sone testinony.

CHAI RVAN NOBLE: | understand M. Fuller is
your W tness.

MR KATZ: Yes, sir.

CHAI RVAN NOBLE: Wuld you pl ease i ntroduce
himfor the record?

MR. KATZ: Yes, he is Jon Fuller, and he is a
hydr ol ogi st and geonor phol ogi st, certified engi neer here
wor ki ng out of Tenpe, Arizona, and has been involved in
this adjudication since near its beginnings. And I'1]
have himexplain a little bit nore before we proceed.

Just for the benefit the Conmi ssion, it's
M. Fuller, and we have a boati ng expert, Don Farner.
That's all we're expecting to present, but | think that,
just so you know and don't grow too inpatient wth us,

COASH & COASH, | NC. (602) 258-1440
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M. Fuller is going to be doing a thorough presentation
today just as we have had M. Burtell, M. Gookin and
ot hers do so.

After this first hearing, | would expect that
our future presentations on the other rivers will be
shorter, because we don't need to lay the foundation or
groundwork that we're going to be doing in the next day
or two. And | don't know how | ong the cross-exam nati on
will be.

CHAI RMAN NOBLE: As soon as M. Sparks is able
to find a seat, we'll go ahead.

Thank you. Pl ease proceed.

MR. KATZ: Thank you very nuch.

JONATHAN EDWARD FULLER
called as a witness on behalf of State Land Depart nent,

was exam ned and testified as foll ows:

DI RECT EXAM NATI ON
BY MR KATZ:

Q M. Fuller, I"'mgoing to start out by asking
you just a few questions by way of background and
information, and then I'mpretty well going to turn the
fl oor over to you for your PowerPoint presentations wth
an occasional interruption by nme, and obviously by any

COASH & COASH, | NC. (602) 258-1440
www. coashandcoash. com Phoeni x, AZ
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of the Conmm ssion nenbers as they m ght see fit or
appropri ate.
Wul d you state your full and correct nane for

the record at this point in tine?

A Full name is Jonat han Edward Ful |l er.

Q And, M. Fuller, where are you currently
enpl oyed?

A At J.E. Fuller Hydrol ogy and Geonor phol ogy.

Q And is that your own hydrol ogy or engi neering
firnf

A | founded the firm but I'mno |onger the
owner .

Q Ckay. And would you tell us a little bit

about your educati onal background and experience?

A I have a bachelor's in science, a bachelor's
of science in geology. | received that from Cal vin
College in G and Rapids, Mchigan, in 1983. | have a

master's in geosciences fromuUniversity of Arizona. GCot
ny diploma in January of 1987.

Q And I'mnot going to go through your entire
resune, but | have reviewed with you, and we have
mar ked, | believe it's under Exhibit X012, Evidentiary
Part No. 76, as your resune or, as they say in the
Latin, curriculumvitae.

Have you had a chance to review that and are

COASH & COASH, | NC. (602) 258-1440
www. coashandcoash. com Phoeni x, AZ
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you the one that prepared it?

A Yes and yes.

Q And does it accurately state your educati on,
background, and professional work experience?

A Yes, it does.

Q Al so, as Part No. 77 to that sane Exhibit
X012, you also prepared a list of sone of your
significant publications; is that correct?

A That's correct.

Q And have sone of these publications been peer

revi ewed by ot her engi neers or hydrol ogi sts?

A Yes, sone of them

Q And I'mnot going to go through the long |i st
of those. |If the Comm ssion has any questions on those,
obviously they' Il be free to ask.

Goi ng back to about 1992 or 1993, did you or
firmyou were working with get retained or hired for
pur poses of investigating the navigability of various
rivers in the State of Arizona at statehood in their
ordinary and natural condition?

A Yes, the firmI|l was working for, CH2M HI LL,
was retained by the Land Departnent. At that tine the
ordi nary and natural condition was sonething that we
considered, but it was |l ess promnent than it is today.

Q And did you in accord with that have the

COASH & COASH, | NC. (602) 258-1440
www. coashandcoash. com Phoeni x, AZ
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opportunity to review literature and engage i n actual
scientific exam nation of the Gla, Verde, Salt, San
Pedro, and Santa Cruz Rivers?

A Yes.

Q And at the tinme you or the firmyou were then
working with was hired, did the Land Departnment give you
any instructions or in any way suggest that these
various river systens were or were not navi gabl e?

A No, they did not.

Q And di d anybody tell you what you ought to be
finding here with respect to the navigability of any of
the rivers in question?

A Nobody from the Land Departnent, no.

Q And previously, we have had admtted or
presented to this Conm ssion, at |east sone of our
current and prior nenbers, various exhibits. And one of
t hose included evidentiary Exhibit 1, Part 5, which was
a navigability study draft report dated October 1994,
revi sed 1996, prepared by the Arizona State Land
Departnent. And were you involved in the preparation of
that initial report?

A The initial report we coordinated with the
Land Departnent. W were actually working on other
reports. That report was done in-house originally by
t he Land Depart nent.

COASH & COASH, | NC. (602) 258-1440
www. coashandcoash. com Phoeni x, AZ
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Q Ckay. But there was a second report as well

that was done that dealt with the upper Gla River,

correct?
A Yes.
Q And did the firmyou were working with do that

report inits entirety?

A No, we were part of the team Stantec was the
| ead consultant. W did the hydrol ogy and hydrol ogy-
geonor phol ogy porti on.

Q And | believe that that is, if |I'mnot
m st aken, part 1 or Exhibit -- evidence 1, part 14 that
was previously presented to this Conm ssion.

Then, let me ask you, M. Fuller, in or about
2003, were you asked to revise both of those earlier
reports, the one done by the Land Departnent on the
m ddle and lower Gla R ver, and the upper Gla River
t hat you had been engaged in previously?

A Yes.

Q And in 2003, do you believe that -- and that
was evi dence Exhibit 2 and 4. Wre those reports
accurate, scientifically and historically accurate to
t he best of the know edge that you had at the tine that

you presented those reports?

A Yes.
Q And in 2003, you did ultimately determ ne,
COASH & COASH, | NC. (602) 258-1440

www. coashandcoash. com Phoeni x, AZ
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W t hout influence fromthe Land Departnment, that both
the lower, mddle, and upper Gla R ver were navi gable

at statehood in their ordinary and natural condition,

correct?
A That's nmy opinion, yes.
Q And it's your opinion today, that both the --

at | east nost of the upper Gla R ver and portions of
the mddle Gla R ver are navigabl e even today?

A That's correct.

Q But sone of the mddle and | ower are not. And

why is that?

A Because the water has been renpved fromthe
river.

Q And that's by way of damm ng and di versi on?

A That's correct.

Q Si nce 2003, did you over the |ast year or two

since remand - -

MR. SPARKS: Pardon ne, Your Honor. Pardon
me, Counsel. But people back here can't hear the
question or the answers. | don't know whet her the
m cr ophones work or they don't work, but we can't even
read |ips because they're not pointing in our direction.

CHAI RVAN NOBLE: There is no sound
anplification that we're using today. W m ght be able
to fix the systemso that we can have sone sound

COASH & COASH, | NC. (602) 258-1440
www. coashandcoash. com Phoeni x, AZ
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anplification. But these m crophones are for recording
pur poses only.

MR KATZ: And I'lIl try to speak up. |
usual ly am not having difficulty being heard. They nake
me close nmy door in the office.

VI CE CHAI RMAN HENNESS: M. Chairman, it would
help if M. Fuller would try to project a little nore,

t 0o.
BY MR KATZ:

Q That's fine. M. Fuller, | believe that | was
aski ng you whet her or not you had the occasion to --
since the remand of the Wnkl eman case by the Court of
Appeal s that dealt with the lower Salt River, and we
agreed that whatever they decided would be applicable to
all of the remaining river systens that we were going to
litigate or adjudicate.

Have you done additional work in the |ast year
or two to revise those 2003 reports?

A We did not. | have done additional work. W
have not revised those reports. Infornmation |['m
presenting today would be in lieu of revising those
reports.

Q And those are the two Power Poi nt presentations
that | believe have now been marked as Exhi bit X020, and
you prepared two di fferent PowerPoint presentations that

COASH & COASH, | NC. (602) 258-1440
www. coashandcoash. com Phoeni x, AZ
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we have already shared with the parties in this case as
wel | as the Conm ssion?

A That's correct.

Q And what did you do in order, or what process
did you follow in order to prepare these two
present ati ons?

A In Iight of recent court decisions, including
those in Arizona as well as the Montana PPL case, we
| ooked in nore detail at the ordi nary and nat ural
condition of the river, what it would have been w t hout
man' s i nfl uence.

W al so were able to collect information that
was not avail able, we were unable to find previously.
As such information cane avail able we included that in
t hese updated presentations.

Q And before | get into those presentations, and
once we do that, I'll probably only interrupt you if |
get |l ost or confused or sense that nenbers of our
audi ence or the Comm ssion m ght need sone further
clarification.

But you did review back in 2003 and again
recently the Santa Cruz and San Pedro Rivers, correct?

A Correct.

Q And it was your conclusion that neither the
Santa Cruz nor San Pedro River were likely navigable in

COASH & COASH, | NC. (602) 258-1440
www. coashandcoash. com Phoeni x, AZ
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their ordinary and natural conditions at statehood,

correct?
A That's correct.
Q And you did that because that's what you felt

the facts supported?

A That's correct.

Q And when you are today concl uding that the
Gla Rver, at least portions of it today, and the
lion's share of the river at statehood were navigable in
their ordinary and natural condition, that's based upon
sci ence and historical investigation, correct?

A That is correct.

Q You' ve prepared two separate reports in this
matter. One of themis called Boating in Arizona. Wat
is that primarily designed to illustrate?

A Wll, it's boating in Arizona, as the title
suggests, so it would be the types of boats that were
avai l able as of the tine of statehood, how boats were
used, the nature of the chall enges of using boats,
per spectives on how boats were used and the thinking in

usi ng boats or not, and |I'm probably | eaving out a

coupl e things, but fortunately, we'll go through that in
sonme detail later.
Q And by and large, this report was done for use

not only on this adjudication, but hopefully, wth

COASH & COASH, | NC. (602) 258-1440
www. coashandcoash. com Phoeni x, AZ



© 00 ~N oo o b~ w N P

N RN N NN R R R R R R R R R
g N W N P O © O N o o0 M W N L O

GILARIVER VOL.I 06/16/2014 17

per haps sone m nor updates, you would be asking this
Conmi ssion to take a | ook at for purposes of future
adj udi cations on Salt and Verde Rivers, correct?

A Correct. Qur intent is not to repeat this
present ati on.

Q And you prepared a second presentati on that
deals with the navigability issues regarding the Gla
Ri ver, correct?

A That is correct.

Q And you al so, as part of that presentation
| ay sone background with respect to certain concepts,
such as ordinary and natural ?

A Yes.

Q And ot her definitions that nay have been
di scussed by other experts in the San Pedro and Sant a
Cruz hearings that have already occurred before this
Conmmi ssion in the |ast year?

A Yes.

Q Wthout further ado, | will only interrupt you
if I end up feeling it appropriate, and obviously, the
Conmmi ssion is nore than free to interrupt you at wll

If you would, feel free to begin your

Power Poi nt presentati on, and | hope everybody is able to

see it.
A. M. Chai rman, nenbers of the Conmm ssion, |'1]1
COASH & COASH, | NC. (602) 258-1440
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just echo what M. Katz said. |If you have questions
along the way, get ny attention. |1'Il|l be happy to
answer them It would be nice to break things up a

little bit. As you get to a point where you need a
break, get our attention. W're happy to take breaks as
wel | .

So the first of our two presentations regards
boating in Arizona. And for those of you listening back
here, ny audience is the Comm ssion. But if you cannot
hear nme, please say sonething, and I'll try to speak as
well as | can, but by necessity, pointing at ny conputer
and at ny primary audi ence here.

Ckay. We went through ny resune here. | ama
regi stered engi neer, a registered hydrol ogi st, and a
regi stered geologist in the State of Arizona. G vil
engi neer in a nunber of states. |1'malso a boater,
spent a lot of tinme on rivers. | grew up on rivers,
paddl i ng, and noved to Arizona in 1984 and kind of |eft
t hat behi nd.

And in 1992 started doing navigability studies
and di scovered that there are a | ot of very interesting
rivers in Arizona and started boating again, and have
boat ed t hroughout the West and throughout the United
St at es whenever | have the tine and opportunity. So
speaking froma | ot of personal experience, as well as

COASH & COASH, | NC. (602) 258-1440
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the academ c study here for these projects.

Agai n, our touchstone for all that we're doing
today is the Daniel Ball Test, the federal standard for
title navigability.

You want to look at the river in its ordinary
and natural condition, Daniel Ball tells us whether the
river was used or susceptible for use as a highway for
commerce, that trade or travel should be occurring on
water. We're not | ooking at trade and travel down
ri verbeds on foot or on hoof. And we're also | ooking at
t he customary nodes of transport on water.

Q And, M. Fuller, if I mght just quickly
interrupt. It says, "Over which trade and travel were
or could have been conducted," correct?

A That's correct.

Q So its susceptibility, not only actual use,
al t hough you're going to be presenting exanpl es of

actual commercial or other uses of the river, correct?

A Yes, i ndeed.
Q Pl ease go ahead.
A " mactually going to speak nore to ordinary

and natural in ny other presentation, but in general
this nmeans prior to human di sturbance, the sinpl est
definition. On water, we're tal king about boats and
watercraft, as | nmentioned, not wagons, hoofs or feet.

COASH & COASH, | NC. (602) 258-1440
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Trade and travel is sinply sone sort of exchange of
commodities; and travel is, according to the Whbster's
dictionary, it's to go on as if on a trip or a tour.
Susceptibility, as Paul just nentioned, basically is,
there is sufficient depth of flowto float a boat. Its
actual historical use is not required. And custonary
nodes woul d be what boats were avail able at the tine of
statehood and were in use for trade and travel.

Diving right in, around the tine of statehood
in Arizona, which was 1912, typical trade and travel
uses included a lot of things. W've heard a | ot about
haul i ng of goods, thinking about big boats carrying
heavy | oads. That indeed is a trade and travel use that
occurred and in a variety of types of boats. You can
see the chart on the right there with checkmarks with
the different types of boats in ranges of sizes. It
certainly is not an exhaustive |lists of boats, but it
represents the range.

But that's not the only trade and travel use
that went on in around 1912. Hauling passengers or
carryi ng passengers, | guess would be a politer way of
saying it.

Ri ver guiding was a legitimte trade and
travel use on rivers.

Expl oration, use of boats by the mlitary,

COASH & COASH, | NC. (602) 258-1440
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ferries. W'Il| tal k about each of these specifically in
alittle nore detail com ng up.

Fishing fromboats. Trapping and hunting was
a very common use for boats on rivers as of the tine of
st at ehood.

Survey, nostly in the sense of boundary
surveys as well as surveying, exploring, that sort of
t hi ng.

Travel, obviously in boats.

Carrying the mail.

These are all the kinds of things people were
usi ng boats for around 1912, and those are the kinds of
uses we're | ooking for when we're | ooking at the act ual
and suscepti bl e use of rivers.

And again, in this presentation, |I'm speaking
general | y about boats. Wwen | get to each of the rivers
as we get to this hearing and the upcomn ng heari ngs,

"Il talk specifically about those kinds of uses on
those specific rivers where and when and what
condi ti ons.

There are a lot of boats that are avail able in
1912. Even limting it to those boats that were
avai l able in and around Arizona around 1912, there's
still a wde variety. Steanboats, flatboats, which what
| would throw into that category, other words that are

COASH & COASH, | NC. (602) 258-1440
www. coashandcoash. com Phoeni x, AZ



© 00 ~N oo o b~ w N P

N RN N NN R R R R R R R R R
g N W N P O © O N o o0 M W N L O

GILARIVER VOL.I 06/16/2014 22

used to describe flatboats or just flat-bottom boats
that have a shallow draft that don't go very deep in the
water. Skiffs, scows, rafts are other words for that.

Canoes, of course, rowboats, and dories and
riverboats. And I'Il distinguish those fromfl atboats,
al t hough sone rowboats have flat bottons, but those that
are propelled wth oars rather than paddl es.

And, of course, ferries which are primarily
used for crossing rivers. But there are al so nany other
types avail abl e, including inflatable boats, notorboats,
kayaks, dugouts that were used in Arizona, other places
near Arizona and around the worl d.

And one thing in doing sonme research on boat
types, you find that there's just a trenendous variety
of boats. Boats were adapted for specific rivers, for
specific water bodies, whatever it mght be. Fol ks got
there, discovered they could use a boat. Found either
t he boat they brought with them or boat they made, used
it, inmproved on the design, and that's just a natural
evol ution of the boat types.

You | ook at the wide varieties available; it
reflects the different uses and the types of water
bodi es they're being used on.

As an exanple of that, I"'mgiving you this
quote here fromthis book, Riverboats in Anerica from
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1966.
Q And we're at page 8 of your Power Poi nt

present ati on?

A W are.

Q Now getting to historical boats and exanpl es?
A W are.

Q Go ahead, pl ease.

A This quote right here, "Before 1830,

comrercial boating in the West was |imted to canoes,
flatboats and keel boats.” | would just like to
underscore that, because it's saying right here in this
academ c source that commercial boating is not limted
to a specific type of boat. And in fact, they're saying
in the West in the early years, canoes, flatboats and
keel boats were the deal. The bigger boats hadn't got

t here yet.

Goi ng on, as an exanple on the M ssouri River,
which | understand is not in Arizona, but I"musing this
as an exanple of a principle. They left St. Louis. It
took themthree years to build up the techni ques and the
skills and the nodifications to their boats in order to
make it upstream Now, the Mssouri River, the |ower
M ssouri River it is agreed that it is a navigable
river. But it also calls out that sandbars were one of
the obstacles that they had to deal with, and it took
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themtinme to figure out how to nove past them And in
fact, if you've read a little Mark Twai n, you under st and
t hat knowi ng where the sandbars were and avoi di ng t hem
was one of the big challenges on the M ssissippi R ver,
as it is today. |If you read accounts of people boating
the M ssissippi River, you'll find that barges still
occasionally get stuck on sandbars. And we agree that
the M ssissippi River is a navigable river.

Q Let nme just interrupt you. You said three
years. Didn't you nean it took 27 years to acquire the
necessary skills and types of boats needed to navigate
the M ssouri?

A You are correct. | msspoke. 27 years to
acquire those skills. Those skills involved to change
the boats and get the experience and devel op the
maneuvers to get up the river, get down the river. So
it's an evol utionary process that takes sone tinme. You
need to have the river in a condition in which its
boatable for a long tinme to overcone themon a new
river.

Anot her exanple -- again not from Ari zona, but
it's the principle we're |ooking at here -- relates to
sweep scows. Sweep scows were a specific type of boat
that basically were a big wooden bathtub with two | ong
oars that went in the front and the back and the bow and
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the stern. They were devel oped for use on the Sal non
Ri ver, a rocky, steep river where current noves fast.

Speci fic adaptations there were, they realized
t hat goi ng downstream was the thing. They would put on
t heir passengers, whatever their | oad would be. They
woul d trade their way down the river. They would get to
the bottom They would sell their boat for scrap, take
what ever neans they needed to get back up the river, and
start again. And they did that for years and years and
years. So it's an adaptive use, downstreamonly, the
specific type of boat. And the Salnon River, again, is
a navi gabl e stream

In the Uah case, which is often cited in the
di scussions of our rivers, the water naster there noted
that there were a variety boats. Not just the biggest
boat s. Rowboats, different sizes, different |engths,
different drafts as well as canoes being used for
expl orati on, cargo, trapping, hunting, et cetera. Lots
of different kinds of boats used on different kinds of
rivers.

Boats were nade of different kinds of
materials back in 1912. Wod, we would expect. Metal,
you mght be a little bit surprised. 1894 was the first
al um num boat that was introduced. Canvas boats, easily
in the 1800s. Probably used much earlier than that.
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| nf | at abl e boats or rubber boats, you m ght be surprised
to learn, that were around a long tine. Inflatable
boats date back to well before the time of Christ. They
were used -- rubber rafts were invented in the 1800s.
And 1'Il show you a little bit of information on those.
Conposite boats, boats nmade of different kinds of
materials, as well as the indigenous people were very
cl ever and devel oped boats made fromreeds, w cker, and
made their own inflatable boats using hides. Sone cases
using pottery, centuries before Euro-Anmericans cane to
t he West.

Q And you ski pped skins, but that's hides,
essentially?

A Yes.

Q And those characteristics of a canoe made out

of hide would be very simlar to a canoe made out of

canvas?
A Yes. Another exanple of historical boats by
way of illustration, this one is from Ari zona.

Li eutenant |ves, Joseph lves, the Ives Expedition is
famous for a nunber of things, going up the Col orado.

He was an experienced boatman. | n that case they were
usi ng steanboats on the Flax River, which we believe is
the Little Col orado Ri ver, he notes, underscored there,
it says, "For want of tools and materials to construct a
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raft, this would have been difficult, if not inpractical
undert aki ng, had we not been provided wth one of
Buchanan's portable boats.” So standard mlitary issue
was one of these portable boats. He goes on to describe
in the lower footnote there, these are canvas over a
pi ne frame. They wei ghed about 150 pounds. Packed on a
single nmule. They were easy to assenble. He descri bes
them as being |ightweight, durable, and staunch. In

ot her words, resistant, durable. They had al so been
used in Indian wars in other states in other places.

In Arizona, nost of the boat use historically
was limted to these kinds of boats: steanboats,
flatboats, ferries, rowboats, canoes, and instances of
floating | ogs.

Q This is slide 14, and you have in parentheses
the various rivers in Arizona that you believe there are
hi storical accounts for the use of these various types
of boats, correct?

A Yes. Thank you for that clarification. And
again, |I'll be tal king about the rivers specifically in
| ater presentations. But in general, this is what we
f ound.

Al so, in general, what we find is that the
seasons that were boated were year-round. It was
t hroughout the year. |It's not limted to a specific
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time of year, so we find these historical accounts from
t hroughout the cal endar year, and they're boating during
normal | ow water; they're boating during nornmal high
water. Fl oods are not part of the ordi nary and natural
condition of the river. There are sone accounts of
people trying to use boats in floods, but in ny mnd, |
set those aside. They're not part of the ordinary and
natural condition, and | don't want to consider them
further.

But we know that that doesn't nean it's a
constant flow rate either, and we'll get to that in our
Gla R ver presentation.

The ot her question is you're |ooking at all
t hese accounts and reading these histories. Eventually
t he thought cones to you that if the rivers weren't
boat abl e, why di d peopl e have boats. W keep com ng
across a situati on where soneone cones to a river and
they need to cross it and they say, well, we went and
got so-and-so's boat, or there needed to be a rescue and
they got this boat. O they did this. There's always
boats around. And if the rivers are dry and shallow, it
makes you wonder if pioneer fol ks who have a very
limted amount of resources spent their noney carrying
around boats.

Let's take a | ook at the specific types of
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boats. Steanboats |argely were used on the Col orado
beginning in the 1860s. The steanboats thensel ves,
early use on the major rivers and they're adapted for
the specific river conditions. Steanboat use ended in
part because of the construction of the Inperial Dam
That was kind of a death knell, death knell

But al so fromconpetition fromthe rail road.
The railroad actually cane in and bought out sone of the
st eanboat franchi ses, railroads being known for that
ki nd of conpetition, conpetitive behaviors, and kind of
shut those things down. Persisted a little bit but
eventual |y went away, outconpeted by the railroads.

We al so have sone historical records on the
Gla Rver fromwhat |1'lIl call Segnent 8, and I'1]1
descri be what that is in a later presentation, but the
| ower part from Col orado confl uence up to about Done,

t he community of Done, about 20 miles upstream And
t hat was occasi onal use in the upstream and downstream
di rection.

Those boats, as you can see fromthe picture
previously, were not snmall boats. They were 60 to 150
feet long. Oiginally they cane in and they drew about
30 inches of water. They were nodified and adapted and
reconstructed to the point where they could add about 50
tons and draw about 19 inches of water.
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Ki nds of the uses, trade and travel uses,
shi ppi ng, passengers, exploration, the |Ives Exploration,
for exanple, the mlitary -- Lieutenant |ves was
mlitary -- travel, carrying the nmail, and they were
definitely avail able prior to Arizona statehood. And
again, on the Colorado and the Gla. Big boats. For
scal e, you see an individual standing right there. So
you can see that these are |large craft.

Agai n, the actual use of the boats dried up
around 1877 and years after. Through boating the
Col orado Ri ver was prevented by the construction of the
| mperi al Dam

Anot her thing interesting in reading the
hi story of these boats is that they devel oped specific
techniques in Arizona. One was called the Crawfi sh
maneuver where they went stern first and used the paddl e
wheel to claw through sone of the sandbars that were
shallow in the water.

Anot her interesting thing as you read the
history is the use, listen to sone of the kind of
descriptors that were used.

In this case, taking docunments fromthe
Arizona Territorial Legislature and the book Steanboats
on the Col orado, which we may hear other testinony on
this week. |t describes the Col orado as bei ng navi gabl e
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in high stage. Now, renenber, the Colorado River is a
navi gabl e river.

Al so descri bes having to deal wi th boul ders,
snags, sandbars. It describes navigation as being
difficult and dangerous. |t describes the river, places
that the boats were going as renote. Also tal ks about
powerful floods. But the one thing, despite all of
t hose ki nds of inpedinents to using steanboats, they
were used, in fact used, but they weren't conpatible
wth man's use of the river when we started buil ding
dans.

And the | ast | ook at steanboats and the ferry
down from Yuma, a sketch from 1875.

Let's nove to ferries. There's a picture of
Hayden's Ferry crossing the Salt River. |I'musing this
as an exanple of a type of ferry and the size of it.

You can see it's carrying a nunber of people, a wagon
and team Also interesting in the background you see a
bridge crosses the river. There was another way across
the river. There was a railroad bridge, obviously. But
still using the ferry.

This is a rendering of the Wi pple crossing of
the Colorado River in an inflatable boat in the 1850s, |
believe this was. Made sone infl atable things, |oaded
on equi pnent, took it across the river.
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Anot her exanple of a type of ferry. A wooden
ferry here. And basically the way these ferries worked,
there was a cable that crossed the river. You hooked
your ferry boat to the cable. Pulled your way or had a
mechani cal way to pull your way across the river,
unl oaded your boat and on fol ks went.

Q Let ne just ask you this. |If you could easily
wal k across these rivers or ride horseback or take a
wagon across, would there be the need for these
ferries?

A I would think not. Sonetimes the ferry,
charges for the ferries were $20. Sonetines nore than
that. M opinion, that if | could take ny wagon and
horse across the river, if it was nornally shallow, if
it was nornmally less than a foot deep, as has been
suggested by sone, there seenmed to be no point in
getting on a boat, particularly if you had to | oad and
unl oad your material.

Q Ckay. And one ot her question. Wen you were
tal ki ng about cable ferries, that was slide Nunber --

was it 23 or 247

A W're in the 30s here, Paul.

Q Ckay. It says 24 up there.

A Yes, 24.

Q And also if you owned a railroad, would you be
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bui | di ng an expensi ve bridge across a river if the

riverbed was dry alnost all the tine?

A For a railroad?

Q Ri ght .

A Yes. | would build a bridge.

Q If the river were normally dry?

A If it were always dry and it never had any

flow, it wouldn't be a river. |If it were sonetines
subject to fl ooding, you probably woul d want your
rail road el evated above it.

Q And again, you're not offering opinions as a

rail road expert, correct?

A No.
Q Go ahead.
A As a hydrol ogi st who has worked on a nunber of

river crossings for railroads.

So ferries, we backed up one. |I'm going
forward again. |I'mnow on slide 25. Now, this is a
picture of the Done Ferry, and it clearly, since it has
an autonobile in there, we see that it operated up very
close to the tine of statehood. Probably past
statehood. This is a relatively snmall ferry. Fits a

car and not nuch el se.

Q But this is the Gla R ver, correct?
A. This is the Gla River. This is also the Gla
COASH & COASH, | NC. (602) 258-1440
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River. This is Governor Hunt at statehood on his way to
Florence, | believe it's Sacaton, taking the ferry
across the river in 1916 in March.

Q This is slide 267?

A This is slide 26. And | recogni ze that sone
courts have questioned the inportance of ferries for
navigability, for title navigability, and what |I'm
suggesting here is the fact that you had to use a ferry
was evi dence of the susceptibility of the river. |If the
river were shallow, you' d wal k across, you'd take your
horse across, you'd take your horse and buggy across.

If it were deep enough to float a boat carrying a car,

you would use a ferry. It would need to be there,
relatively -- you would need that ferry a fair anount of
the tine. |If it was the kind of thing where a fl ood

canme up and it was cone and gone in a couple days, it
was very unlikely anyone woul d have the resources and
time or waste the tine to build a ferry, set a cabl e,
get it across the river. So it just wouldn't be an
econom c sort of thing. You would just wait it out.
Ferries eventually replaced bridges at public expense
and were elimnated with tine.

Typically ferries are going to draw in the
nei ghbor hood of a foot or so. So basically you would
want two feet or nore. Again, for the sane reason if it
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were shall ow, you wouldn't bother. Use for obviously
commercial, carrying passengers, mlitary, mail across
the river.

Ferries are used on lots of Arizona rivers.
This is a graphic here that shows where they were used,
where they were known, established ferries that were

docunented in the historical record.

Q And that's slide 28?

A W are now at slide 28.

Q Al right.

A And our primary interest here is that they

denonstrate the susceptibility to boating, at |east at
that | ocation. One |ast shot of the photo of the Gla
River Ferry in 1913.
Let's nove to flatboats, skiffs and rafts.
Agai n, these are just flat-bottom boats, | ow water drop.
| think there's an error in your slides right here. |
caught this this norning as | was | ooking through ny
slides. That should say one foot as | have here as
opposed to two foot, and you'll see that docunented and
repeated in other slides at one foot. This is a place
it was marked incorrectly.
Q And it's slide 30. Go ahead.
A "' m maki ng that correction notice here.
There's shallow draft boats used typically for

COASH & COASH, | NC. (602) 258-1440
www. coashandcoash. com Phoeni x, AZ



© 00 ~N oo o b~ w N P

N RN N NN R R R R R R R R R
g N W N P O © O N o o0 M W N L O

GILARIVER VOL.I 06/16/2014 36

haul i ng goods. Sone for travel. Sone carrying
passengers. Sone for exploration, and again, used as
ferries. And they were used in a nunber of places in
Arizona. W'Ill talk a great deal about the uses on the
Gla |later today or tonorrow.

FI at boats, nunber of different nanes, types
that apply to them Strip skiffs, board skiffs, canvas
skiffs, went over a wood frane. Different ways of
creating a flatboat, and they're basically propelled
ei ther by poles or you pole your way along. 1It's a |long
stick basically that points in the water and you push
your way down and steer with it. Sonetines they're
mounted with oars. Oher tinmes they just float in the
current and bounce off things. And if you don't have
oars and you don't have experience, the boats can be
kind of unwi eldy, and it can be kind of difficult to
control. And if you're boating in that sort of
circunstance, you're going to have nore difficulties and
you're going to have sone epi sodes where you mght tip a
boat, ground a boat, and need to work a little harder to
get upstream or downstream

Some pictures of flatboats that were in use at
that tinme. Again, they're pretty sinple construction,
flat bottoned, nmade of wood. Various different
propul sion systens: paddles, oars, poles. Sone cases
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could be quite crude. Particularly as it relates to
rafts, not much nore than |l ogs tied together. Sonetines
wth oars. The photo on the right here is recreating
the Janmes Wiite story who was supposedly the first
person to raft, go through the Grand Canyon on a boat.
These fellows are trying to recreate that to determn ne
whet her his story was true or not. But the point here
is sonetines rafts could be quite crude but used to get
down river.

Coupl e ot her photos. These from Ari zona.

Sone flatboats and rafts in use, various tines.

Anot her type of boat that was used extensively
in Arizona are rowboats and dories. A dorie is a
specific variety of rowboat, sonmething that's propelled
by two oars.

And the upper right you see the My or Powel |,
John Wesley Powel|l's fanpbus boat with his chair strapped
to the deck. Not exactly the nost efficient way to get
down a river, but that's the way he chose to do it. And
then went down the Green and Col orado Rivers fanpusly in
t he 1860s.

And then nore recently fol ks have rebuilt his
white hull boats, which were notoriously bad boats for
the rivers that he chose to use them on, but they
rebuilt replicas, and just recently BBC took a tour down
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there and recreated his expedition. W'Il| tal k about
that a little bit nore.

So rowboats and dories. Again,
specifications, these can be short boats, 6 feet long to
over 20 feet |long, and depending on their size and
desi gn, you know, they draft fromthree inches. That
woul d typically be a canvas boat, a |ightweight canvas
boat. And they were designed specifically to go in
shal | ow wat er .

Now, before we get too hung up on the
3 inches, let ne just explain here. |If ariver is
always 3 inches deep, that's its maxi rum depth, there's
not many people going to be boating it. But when | say
3 inches here, | nean, if there's an obstacle, a sandbar
that's 3 inches, these boats are built to go over that.

Typically you're | ooking at a foot or nore
when peopl e are using rowboats and dori es.

Q Sone fol ks have suggested that you need two
and a half or three feet. |Is that a correct assessnent
of low flow or nediumflow requirenents for boats of
this type?

A It depends on the boat. Sone |arge rowboats,

steel, V-bottom hulls would function better at greater

dept hs.
Q But those aren't the type of boats you would
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typically be using on the Gla or other Arizona rivers,
correct?

A There are places on the Gla where you could
use that kind of boat ordinarily, and there are pl aces
where that would be |l ess ordinarily.

So they were used in Arizona, and there are
actual accounts fromvarious rivers in Arizona. Those
sorts of boats were available |lots of different ways.
You build themyourself. You could pull out your Sears
cat al og and order one, and they would bring it to you on
the train or the stage. Mntgonery Ward's, sane thing.
We have a 1912 Sears catalog replicated here, and al so
| ook up the Montgonery Ward in 1895, wood and canvas
boats cone in the mail.

Pictures here are the Edith, which is part of
the Grand Canyon National Park collection. [It's one of
the Kol b brothers' boats that they took down in the
Grand Canyon in 1911. And it's the fanpbus expedition
that they filnmed. And those filns are still shown
commercial ly today.

These are the specs fromthat boat with depth,
di mrensions. Fairly large boat. Meant to carry one or
nor e boat men and passengers, seal ed conpartnents. Keep
the | oads dry.

Q And you indicate that that boat had a | oad
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capacity of about 2,000 pounds, correct?
A That's what they designed it for.
Q And it wouldn't matter whether that was 2, 000

pounds of people or 2,000 pounds of supplies or goods?

A Suppl i es and goods are easier to stowin the
conpartnents than people, but other than that, no.

Q And that was slide 38. Please go ahead.

A Thank you for rem nding nme, because | got a
little behind in ny paper.

The boat that you're |ooking at right here is
fromthe Geen River in Uah, and it's just a nice
pi cture of the kind of sinple constructed boats that
were used by trappers and fishernen on rivers in the
West around the tine of statehood.

Sone ot her pictures here of people sitting in
boats on Arizona rivers. Again, we'll talk about these
specifically, just showi ng that here's photographic
evi dence of fol ks seem ngly happy, seem ngly very
confortable. Not |ooking particularly daring or
advent uresone, sitting in boats around the tine of

st at ehood, vari ous types.

40

Q And that was slides 40 through 42. Go ahead.
A Correct. And we are on slide 43 now.
Let's talk a little bit about canoes. | think
we all have an image in our mnd. In ny mnd, a canoe
COASH & COASH, | NC. (602) 258-1440
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is a boat wwth a pointy end, and it is propelled wth --
two pointy ends usually, and is propelled with a paddle
as opposed to oars. But there are canoes that people
have put oars on and used different kinds of paddl es on.

Here we see four people sitting in a boat at
t he confl uence of the Salt and the Verde River. G ves
you size of the scale of the river

This is the Kolb brothers. Another gentl enman,
| think his nane is Dave Rust in a canvas and steel
boat, steel frane, canvas over the top, and four people
sitting in it propelled by oars. Not drawing a | ot of
wat er, and one of the advantages of this type of boat is
that it flexed, which is not great for efficiency of
paddl i ng, but very good for going over obstacles. So
they were built specifically to get into rivers that
peopl e had not been into before.

Q Wer e canoe designs such as this, irrespective
of the materials they were made of, available prior to
1912 --

A Ch, yes. This photograph here is from 1911.

Q And did Native Americans, according to your
hi storical research, build boats out of wood franmes wth
skins simlar to canvas?

A Yes, the skin-frane boats are probably not
canoes. They were probably nore coracl e shaped,
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rounded. But they did build dugout canoes, vari ous

Nati ve Americans. O course, other places in the United
States, Native Anericans were fanous for having built
canoes, dugouts and what not.

Q And you'll get into a greater discussion of
canoes and their use |later, correct?

A Yes. W'Ill go through a little bit right now.

The sizes of canoes varied from8 feet, which
| consider a snmall canoe, to | arge boats, 25 feet. [|I'm
using for the purposes of ny testinony 6 inches as a
mnimumflow. | personally have boated in depths that
are less than that. But again, in ny mnd, 6 inches is
a nice mninumone, because our streans generally had
depths -- well, the Gla R ver had depths greater than 6
i nches al ways except during the npst extrene drought
over the length of the river, and at |ess than 6 inches,
it becomes a little less fun to paddle.

Q And since you nentioned extrene drought,
extrene fl ood or drought wouldn't be considered an
ordinary condition under the Daniel Ball Test, correct?

A That's correct.

Canoes are used for lots of different kinds of
things. Hauling goods, clearly smaller |oads than would
be in a barge. But still hauling goods, passengers,
river guiding, exploration, mlitary used them
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Fi shing, trapping, travel, carrying the mail, and we
have | ots of docunentati on of people using canoe-type
boats in Arizona.

They can be either dugouts created from a
single log. It can be strip canoes that fitted wood
pi eces. Canvas was a very commbn construction type
avai | abl e around the tine of statehood. Used not only
in the downstream direction, but as you see in the
pi cture here from 1908, a fellow poling upriver on a
canoe. But many, many, nmany varieties of canoes
avai l able at the time depending on the type of water
that was available and its intended use for the boat.

Anot her thing to point out is in conparing
nodern and hi storic boats, should note that the wooden
canoes wei gh about the sane as today's plastic canoes.
Canvas canoes today wei gh about the sane as today's
Kevl ar canoes, and the durability of each are about the
sarme.

Q And et ne ask you this. Wether we're
dealing wth prehistoric canoes, canoes at the tine of
st at ehood or nodern canoes that are often made of
fiberglass or Kevlar or plastic, is there any difference
in their general dynam cs or the draft that is required
or the depth of water required for their operation?

A No. The principles of physics are the sane
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now as before. And the design and the shape of the boat
and the water it displaces is responsible for how nuch
water it draws.

And t he basi c shape of a canoe -- | have sone
slides later that I'll show you -- hasn't changed nuch
at all.

Sone ot her pictures of canoe uses, folks in
rapids, folks in suits in rapids, dugout canoes.

They're using a variety of places and spaces.
Q And we've gone through slide 48. You just

turned to 49.

A. That is correct.
Q And so just going forward.
A. Canvas boats |'ve tal ked on and off about.

Different kinds of boats are nade of canvas. These
fol ding boats were typically used, as | nentioned, in
Li eutenant |ves' account for folding up, storing,
haul i ng out when you needed them using them putting
them back away. Mlitary used a |lot of them They were
used in the Mexican-American War. They were used for
exploration of snall streans. They certainly were
avai l able in Arizona, and we have sone accounts of
peopl e doi ng that.

You can see exanples of themif you go to the
Nati onal Park. Again, there's the Kolb brothers sitting
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in theirs. That boat is available for viewwng. | don't
remenber if this one was in the Kolb Studio or in the
mai n buil ding. And then you can see the advertisenents
for these things in Hunter-Trader-Trapper nmagazi ne from
1908. You can see the side wall there. You probably
cannot read. It says the Kal anazoo Boat Conpany is
where the Kol bs got theirs, and it was shi pped out

her e.

Sone ot her close-up views. This, for your
information, is their 1910 version of a life vest.

Consi sted of cork strapped together. In this case it
had a wood bottom Guve it a little bit of rigidity and
a place to put your feet.

Boats thensel ves were descri bed as having the
capability of reaching thousands of streans that could
not be reached until the folding canvas boat. So they
were built specifically for |ow water conditions, for
traders and for trappers.

Smal | boats, 9-foot boat, says carrying 350
pounds for 25 bucks, it could be yours. A larger boat
at 20 feet would carry 3,000 pounds and cost about 65
bucks. And they're described as being nore reliable
than the infl atable boats, primarily because of the | ess
risk of puncture and they're easier, they're easier to
fix.
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Q And we' ve just gone through slides 51 and 52,
but let me just ask you this. |Is there any significant
difference in the displacenent of water by a 9-foot
boat, whether it had 150 or 350 pounds in it?

A There is a slight difference in the

di spl acenent of water.

Q Matter of inches or feet?
A I nches.
Q And what about a 20-foot canvas canoe carryi ng

3, 000 pounds or 1,500 pounds?

A What were the two nunbers? Sorry.

Q Well, | just -- it said it carried 3,000
pounds.

A R ght.

Q If it were fully | oaded, would there be a

substantial difference in displacenent between that and
havi ng a coupl e of 200-pound guys on it?

A I'"mnot trying to be difficult, but |I'm not
sure of the nmeaning of substantial. But there would be
a difference. Probably in the nei ghborhood of four or
five inches.

Q But not a foot or two?

A No.

Q Pl ease go ahead.

A And in fact, these boats were guaranteed and
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t hey woul d outl ast wood and steel, and that's a
sentinment that we see echoed in sone of the descriptions
for mlitary | ogs, people using these boats. Shipped to
anywhere, low draft. They' re described as being able to
cl ear one-inch depths. That neans |i ke going over a | og
or a rock. Tal ked about Ives's use and there was al so
this kind of boat stored at Canp Verde.

And infl atables --

Q Also, if | mght interrupt, Joy Hernbrode just
advi sed ne that we do have a few extra copies of the
presentation if any of the |lawers don't have one and
need one. | don't know how many extras.

Sorry for the interruption. Please go ahead.

A I nfl at abl e boats were al so avail abl e and used
as of the tinme of statehood for the uses that are shown
there, river guiding, mlitary, fishing. Actual use on
t he Col orado, actual docunented use on the Col orado.
Again Wi pple, they used it to cross the river. So they
wer e avai |l abl e.

Interestingly, inflatable boats were -- the
first rubber boat was invented in 1837. O her ki nds of
i nfl at abl es were used prior to then.

1853 was Wi pple's crossing. Crossed the
ocean in 1866. Durability was inproved in 1900.
Thirty-seven people started taking this particul ar kind
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of boat commercially down the Grand Canyon. So those
boats were avail abl e.

As you see from | ooking at the pictures,
there's one from 1855 on the I eft and 1845 on the right,
and you can see they don't | ook nuch different than
infl atabl e boats that are still used today.

Conmes to Native Anericans, kinds of boat use
they were using prior to the tine of statehood. They
were using primarily for fishing and ferrying, either
made their rafts from Tul e bundl es or unshaped | ogs,
whi ch apparently is characteristic of the Mari copas.
They were either hand-paddl ed or poled. The Mhave and
t he Hal chi dhoma used clay pots to get across the river.

Interior tribes have relatively limted record
of boating. W know the Apaches were thought to cross
the river in w cker baskets.

Ar chaeol ogi st Frank Cushing reported that he
found a canoe in one of the Hohokam canals. W'II| talk
nore about that at a |ater date. And also note that the
Tohonos in their nythol ogy, one of their stories regards
to using a canoe in a flood. So certainly they were
aware of the technol ogy of canoes.

A lot of tines they were nmaki ng these canoes
or boats out of disposable materials. So bark or skin
over a wood frane. They were either used short-term and
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abandoned. You went past the point you were able to go,
you just got out of your boat and let it go. D dn't
keep it. And they're generally very poorly preserved.
So they're not sonething that sticks around in the sane
way that other archaeol ogical artifacts m ght be.

Q And we' ve been | ooking at slides in the md
50s through slide nunmber 59. Go ahead.

A Moving on. It gives pause, wonder, well, what
m ght be sone of the records for this limted record of
boating fromthe Native Anericans in the interior tribes
in Arizona.

One may be that the boat materials are poorly
preserved. |If you're building a boat out of reeds,
likely, it being around seven, siXx, seven hundred years
later is relatively low It nay be that they found
alternative nodes nore suitable. It also may be that
they had cultural beliefs about using the rivers.

In the Utah case the Special Master notes that
there were tribes that were unwilling or did not want to
use the rivers because of their cultural beliefs about
the rivers thensel ves.

You al so start to ask yourself a question,
well, if these rivers are navigable, why aren't there so
many nore accounts. And there's this basic paradox,
particularly as we're looking at the rivers in their
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ordi nary and natural condition.

In Arizona had the water -- when our rivers
had the water, we didn't have the population. |If you
| ook at the popul ation by census according to the U. S.
Census Bureau in 1870, the popul ation of Arizona was
| ess than 10, 000 people. Far less than half of those
people lived along a river. 1|In 1870 the rivers were
al ready begun to be diverted and the waters being taken
out of the rivers.

Even by the time we got up to statehood, there
was still only 204,000 people in the entire state. It's
not a densely popul ated area so there just weren't a | ot
of people to go do the boating. So when we had the
river, we didn't have the popul ation. So when we
finally got the popul ation, we no |onger had the water.

So we built for ourselves a systemin which it
di scouraged the use of rivers, and therefore, we don't
see a lot of reported instances of using the rivers.

Q And I et ne just ask you whether, were the
Nati ve Americans from about 500 BCtill the 1400s I|iving
in stable agricultural communities along rivers, or
settlers that started noving in in the 1850s, '60s and
'70s, they were largely building agricultural
communi ties and diverting water for that purpose rather
than settling in large cities with manufacturing?
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A That's correct. The business of the river was
to take it out and farmit and drink it.

Q Go ahead.

A So we had this paradox. There weren't a | ot
of people here. So there weren't a |ot of people to do
the boating and there weren't a |l ot of people to wite
about doi ng the boating.

The ot her reasons that there m ght not have
been nore historical accounts is boating nmay not have
been that noteworthy. So there's probably not an
article in today's paper about sonebody driving down the
US 60. It doesn't nean nobody can drive down the U S.
60. It just nmeans it wasn't noteworthy. Could be that
they're only witing about the extraordinary trips.
Maybe they're used to seeing people boat around their
community of Yumm, let's say, on the river. But what
was unusual was a trapper who arrived in town or a niner
who arrived in town with materials. That was news.

Now, renenber, in 1871, the railroad was
al ready here, and there were | ess than 10, 000 Engli sh
readers in the entire state. There just wasn't that
much of an audi ence.

Al so there may be a | ot nore published
accounts out there. W found a ot nore fromthe first
tinme we did these studies 22 years ago to this tine

COASH & COASH, | NC. (602) 258-1440
www. coashandcoash. com Phoeni x, AZ



© 00 ~N oo o b~ w N P

N RN N NN R R R R R R R R R
g N W N P O © O N o o0 M W N L O

GILARIVER VOL.I 06/16/2014 52

around just because resources are nore avail abl e now.
More things are online. |It's easier to find them You
can search by keyword and not have to read whol e
newspapers to | ook for a keyword.

Al so, river boating requires speci al

equi pnent. So you may not have had a boat. You nay
have | ooked at the river and said, | could boat that,
but | don't have a boat. O namybe you don't have the
skills to boat a river. You' re not a boatman. It does

t ake special skills to get down a river right-side up

Q Let ne also -- | asked you when you tal k about
materials, there are rivers that have an abundance of
trees along their banks that could easily be used for
t he constructi on of dugout canoes, correct?

A Yes, there are rivers like that.

Q Arizona rivers don't have a | ot of wood that
is good for buildi ng dugouts or wood canoes al ong their
banks and beds, even in their ordinary and natural

condition, correct?

A That's correct.

Q Pl ease go ahead.

A Not conpared to many other rivers other
pl aces.

Also a | ot of the popul ati on centers were not
| ocated on the rivers. So if you were going from
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Prescott to Tucson, you weren't going to take a river
because there wasn't a river that went there. |If you
were going fromdifton to Lordsburg, there was no river
that was going to take you there. If you lived in

W ckenburg, you lived in Tonmbstone, you lived in

Fl agstaff, there was no river for you. So a |lot of the
peopl e that were here didn't have the opportunity in the
course of their day-to-day duties to be on a river.

Simlarly with the forts. They weren't all
| ocated on rivers. A lot of them were upland and had
ot her reasons for being stationed where they were.
There just wasn't a river going there, and if you're
doing a resupply of those forts, your road nay not go
along a river. Your route may not go along a river so
you needed sone other form of transportation.

Al so, inportant to renenber when it cones to
the Gla specifically, it wasn't part of Arizona until
1853. You went along the south side of the Gla, you
were in Mexico, and it was not a friendly Mexico, and
there was al so the Apache threat. The Apache wars were
not settled till 1886. So a good part of the tinme when
our rivers were close to their ordinary and natural
condi tion, they were either out of the country or they
had ot her threats that had nothing to do with the river
itself.
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And then sone of our rivers are not oriented
in the direction you wanted to go. For instance, the
Verde. |If you were going east-west, you were an 1849er,
usi ng the Verde wasn't an option to you, because it was
not going the direction you were goi ng.

And as |'ve nentioned previously, there were
ot her nodes avail able early on. Railroads cane to
Arizona first in 1871 in Yuma and were across the state
before the end of the decade. Wagons and hor seback,
peopl e got here to Arizona using those neans. When they
got here, even if there was a river, they still had
their wagon and their horse and things that weren't
necessarily conpatible wth junping on the river.

And agai n, autonobiles, early 1900s. And to
get in and out of Arizona, you needed sonething el se.

So you didn't need a boat to get here. Even if you
could use a boat while you' re here, you needed a boat to
get out of it when you left.

This graphic right here shows the | ocation of
railroads present in 1912. So there were |ots of ways
to get around the State of Arizona via railroad.

Q And that's slide 66, and for the record, we're
just going through slide 63 through about 73 that
illustrate the testinony recently given that deals wth
reasons why rivers may not have been navigated. Co
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ahead, M. Fuller.
A That's right.

And al so you see on this slide the popul ation
of various cities in the census that was cl osest to
st at ehood, and you can see that of the popul ation
centers, few of themwere |ocated along rivers, and
those were not particularly robust popul ati ons.

By conparison in 1870, popul ati on of Phoeni x
was about 1,800. Population of Tenpe in 1870 was about
130.

O her reasons why there weren't nore accounts
of boating, well, obviously, sone segnents are not
conducive to carrying najor tonnage. So we're not going
to find any accounts of |arge barges |Ii ke we see on the
M ssi ssi ppi River running on any Arizona stream

It's also not easy to travel upstream These
rivers are relatively steep. They have sone current.
It's possible, but it's hard work.

There are other ways to get around that are
easier, but the bottomline is, by the tinme we got
around to statehood, our rivers were dammed and
diverted. It didn't |look |like the ordinary and nat ural
condi ti on.

What |'mgetting at here is this logic that if
the river was navi gabl e, people would have boated it,
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and that's faulty | ogic, because there's many factors

i nvol ved in choosing to use a river for trade and

travel .

Fl oat depth is obviously one of them If it's
deep enough, that's one part of the equation. It's only
one part. Do | need to be on the river? Wat's the

cost of being on the river conpared to ot her nopdes of
transportation that are available to me? What's the
speed of being on the river? | do a |ot of boating.
You' re going to boat at sonewhere between a mle per
hour and four mles per hour. You need sone skills to
be on the boat. And you need to be at a place where
there's river where you need to get on and it needs to
go to the place that you want to go to.

Anot her characteristic in Arizona is that our
terrain is relatively open conpared to other parts of
the United States. Here in the southeast, for instance,
the river core is, the vegetation in the hills is so
dense it's very difficult to get a wagon through.

In readi ng sone of the descriptions of early
Ari zona, there's one particular here from
Ciolek-Torrello and Welch in 94, and talking to folks in
t he construction of Roosevelt Dam They stated that all
of the nen interviewed state that it was possible to
drive a wagon nearly anywhere one desired. So if you
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had a wagon, you could take it anywhere. |If you're

goi ng through a dense forest, it really wasn't a
problem |If you've driven to (G obe and you've gone up
over CGonzal es Pass, and as you see that sign that says,
Entering the Tonto National Forest, | don't know how
many times ny out-of-town guests have | aughed about not
being able to see the forest for the trees, or not being
able to see the trees for the forest, or whatever it is.
We have open terrain here, and it's easy to take other
nmeans of travel over | and.

Q Al so, if you were com ng from one of those
cities in Arizona or fromout of state by wagon or
hor seback, and you hit a river that was navi gabl e, woul d
you necessarily want to unload all of your goods, put
them on a boat, and then |l ater down the river take them
off and have to rel oad them back onto a wagon if one
were even avail able to you?

A Yeah. |If you could even get your horse to get
on a boat and stay on a boat, and you certainly weren't
going to leave it tied to a tree and cone back to it
later. So yeah, definitely is a consideration.

So there are many other factors involved. And
| listed themhere, and I won't go through all of them
but you may just not have a boat. You may not have the
materials to build a boat. Watherw se, you nay not
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want to get on the river. |'ve been on river trips
where it's cold and it's rainy and it's unpleasant to
sit in a boat over the water, and it's 30 degrees and
snowi ng on you. You would much rather be on | and. Sone
people can't swm

O her reasons, it's too much work. The | oad
you're carrying, you don't want to risk capsi zing.

Sone of our rivers were just in areas where
there weren't any people yet. And you've got to
remenber, in early Arizona history, these rivers were
unexpl ored. There was no GPS. There was no Googl e
Earth. There was no website to describe what the river
| ooked i ke. You were going down there; this was a
first descent. You didn't know what was around the
riverbend. It's a nmuch nore difficult decision. O
sonebody built a dam and took out all the water.

First, sone discussions about why they used
trains rather than boats to ship ore fromthe mnes. It
seens like a fairly easy decision in ny mnd that has
nothing to do with whether you can boat the river or
not. Gbviously, trains are faster. Steanboat engine,
if you look at sonme of the steanboats on the Col orado
descri ption, they were very proud of having nade 240
mles in twel ve days.

St eam engi ne, that's an afternoon's worKk.
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Cargowi se, in a big canoe you can put 500 pounds of
stuff. In a steanboat, 500 -- 50 tons, sorry, 50 tons.
In a train, a single ore car has got 50 tons. So
clearly if you're trying to nove ore, a canoe i s not
goi ng to be your vehicle of choice.

Trains go uphill. Trains can go 24 hours a
day not affected in the sane way by weat her, drought and
flood. Then the question cones up, well, then, the
rivers couldn't have been navi gabl e because you put a
rail road alongside of it. They never woul d have put a
rail road al ongsi de a navigable river. Wll, they built
rail roads al ongside river valleys because the terrain is
flat, and it uses |less energy for the railroad to nove
up flat terrain as opposed to goi ng up and around
nount ai ns.

Sorry, | just need to catch up here a second.

Q And | think we're on about slide number 72 or
should be going to it. W're on slide nunber 71 right
NOw.

A So it's easier to build them al ong the
railroad, and it has nothing to do with the fact whether
the river is navigable or not navigable. The presence
of a railroad or any other kind of road next to a river.
You can drive an interstate hi ghway up al ong the
M ssissippi River. It doesn't nean the river is not
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navi gabl e.

U S. 95 goes up along the Col orado, parall el
al ong the western border of Arizona. |t has nothing to
do with the Col orado Ri ver bei ng navi gabl e or
nonnavi gable. I1t's faulty | ogic.

Fl oating | ogs, again, not a | ot of instances
of floating logs. Sone. But in order to flow | ogs, you
need to have a market. You need to have | ogs, one
thing, next to the river. You need to have a river
that's deep and wi de enough, and then you need to have
sonebody downstream sonewhere who wants logs. |If you
don't have those things, you're not going to do a | ot of
log floating. And still, you still have sone accounts.

And by way of summary, the kind of boating
that we have in Arizona, we have instances of historical
boati ng, and you'll hear nore about those in the
i ndi vi dual presentations. You have themon the Salt.

We have themon the Gla. W have them on the Verde.
And t hey occurred throughout the year. They're not
during, just during floods. These are during ordinary,
ordi nary range and fluctuation of flow The kind of
boats that were used for primary |ow draft boats. W
don't have any pictures of the Queen Mary sailing
anywhere in Arizona. These are |low draft boats. And
primarily, they were used in the downstreamdirection
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But actual accounts is not a requirenent. Only
susceptibility is required. So for susceptibility, what
ki nd of boat is required.

Q And just for the record, we just finished with
slide 73. 63 through 73 largely illustrated sone
exanpl es of historic boating. Please go ahead.

A Ckay. Slide 74 right now.

The federal standard for boat type, there
isn't one. The Holt case states that pretty clearly.
There is no required type to denonstrate navigability.
It's just whether it was used in fact or susceptible in
its ordinary and natural condition as a corridor for use
I n conmerce.

When it cones to susceptibility, it's really
all about the depth. If it's deep enough to float a
boat, it's susceptible to navigation. Wdth is
generally not a paraneter. |It's not a limting
paraneter. Because if the river is deep enough, it's
going to be wi de enough. Just in the natural
characteristics of rivers. Wdth is not going to be a
criteria if it's deep enough.

In the case law, navigability requirenents
aren't that it needs to be navigable by every type of
boat. ddearly, there are lots of rivers that have been
f ound navi gable that aren't navigable by every type of
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boat. It does need to be a | ong enough segnent so that
it makes sense to have a declaration. W can't have a
20-f oot | ong segnent of the river being navigable and
the rest of it nonnavi gabl e.

Case | aw has also told us that obstacles,
m nor obstacles are not inportant. It can al so be
difficult. You can have sonme difficulty getting a boat
up and downstream In fact, if somebody struggled to
get their boat upstream or downstream does not make it
nonnavi gabl e.

And renenber, nost of these historical
accounts where you're going to hear sonebody had sone
| evel of difficulty were first descents in honemade
boats by people who didn't have a | ot of boating

experience. So difficulty is not that unexpected, and

62

if you've done a | ot of boating, you know that fromtime

to tinme you' re going to have sone difficulties.

Wiat are the federal standards for
susceptibility? WIlIl, this is a chart you' ve seen
before if you've read the previous Land Depart nent
reports. This is table 8-1. W've seen it in a nunber
of our reports. It's fromthe Fish and WIldlife
Service. And they're saying in order to float boats,
these are the depths.

Q And it's slide 76. Pl ease go ahead.
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A This is slide 76.

It shows that for a canoe or a kayak, a half
foot depth is the m ni mumrecomended. Rafts, drift
boats, rowboats -- and | would include flatboats in that
category -- is a foot. And again, these width rivers,
if you find ariver that's a foot deep, it's going to be
6 feet wwde. And power boats at 3 feet. And this is
data that you've seen other tines before, and | concur
wth that. And these are a standard that | used in
maki ng ny deternmination that the Gla River is a
navi gabl e stream

Q Is that anything -- | know that you're not a
| awyer or a | egal expert -- anything in the case | aw
that requires the operator af a boat down an Ari zona

river to actually make a profit?

A Not that |I'm aware of.
Q Pl ease go ahead.
A Sone states have cone up with their own

standards where they've said how are we going to | ook at
rivers. In Arizona, we went through that in the past 22
years, and those presunptions of nonnavigability were
struck down. Requires each river to be |ooked at
particularly. This is what we're doing and what we're
here to do this week.

In Al aska they use sonething they call a
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criterion craft, where in the case of the Gl kana, both
sides stipulated that if you could get a powered boat
with a thousand pounds of gear in it that they would
consider it navigable. That was a stipul ated cl ause for
the Al aska case. The state of Al aska would al so argue
that nuch snmall er boats and small er | oads woul d ar gue
for navigability, and those cases are ongoi ng.

Q And are you doing work for the state of Al aska

at present?

A I am

Q Pl ease go ahead.

A |*'mdoing navigability work for the State of
Ari zona.

Q State of Al aska, you nean?

A What did | say?

Q Ari zona.

A | amthat, too, yes. But Al aska.

Q Thank you.

A Washi ngton, the U S. Ceol ogi cal Survey, |

believe it was, cane up with sone criteria where they
threw rivers into categories that are probably not

navi gabl e, may be navi gabl e, probably navi gable. None
of those, as | understand, have been tested by court,
nor are they considered to be diagnostic. They're just
a screening, a screening tool. And those relate to
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speci fi c depths.
In Oregon, floating | ogs, dugout canoes have
been the basis of determining if a river is navigable.
Then we need to talk a little bit about

obstructions to navigability.

Q We begin that on slide 78. Pl ease go ahead.
A Slide 78. And whether sonething is an
obstruction or not depends on the type of boat. So an

obstruction to a river barge could be a sandbar that's
8 feet under the water. An obstruction to a fully
| oaded canoe 8 feet down woul dn't have nmade a bit of
difference. Al so depends on the boater's experience.

This nice little drawing on the | ower right,
you see these grizzly | ooking nmountain nen plunging
t hrough the rapids with their poles, clearly
experi enced, and --

CHAI RVAN NOBLE: Excuse ne, M. Katz, now
woul d be a good tine to take a break.

MR. KATZ: That's fine. Thank you very nuch.
What, about ten m nutes or so?

CHAI RVAN NOBLE: Yes.

MR. KATZ: Thank you.

(Recessed from10:16 a.m to 10:33 a.m)

CHAI RVAN NOBLE: M. Katz, why don't you
conti nue again and you m ght want to start at the
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begi nni ng of the obstructions and obst acl es.
BY MR KATZ:

Q Ri ght, we were on, | believe, slide nunber 78,
and you were beginning to give us a presentati on,

M. Fuller, of the distinction between obstructi ons and
obstacl es, and that probably woul d be a good place to
begi n.

A Thank you, yes. | was tal king about the
obstructions and difference between an obstructi on and
an obstacle, and it depends on the type of boat. You
can see the pictures on the left, what's an obstruction
to a barge may not be an obstruction to a kayaker or a
canoer, and simlarly, it depends on their experience.
When a rooki e boater | ooks at sonething and says, well,
| can't go around that, an experienced boater doesn't
think tw ce.

An obstruction is not the sane thing as an
obstacle. An obstacle you go around. |It's a chall enge.
In sone cases it mght be part of the experience. In
fact, there are commercial enterprises that are built on
t he obstacle. So commercial whitewater rafting, for
instance, if there are no obstacles, people don't want
to pay as nmuch noney and don't do it as frequently. So
Iin sone cases those obstacles are the point.

Moving along to the next slide. Sone of the
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t hi ngs that have been proposed as bei ng obstructi ons,
such as rapids, beaver dams, waterfalls, sandbars,
strainers and sweepers. |1'Il talk about definitions for
each of these as | go along. Marshes, braiding, shallow
flow Again, it depends on the type of boat.

And |1've broken them down here between barges
or deep draft boats versus |ow draft boats, and what
m ght be an obstacle for one nmay not be an obstacle for
t he ot her.

I n ny opinion, having done this work for 20
sone years now, only if the flow were conti nuously and
regularly shallow would it be an obstruction.

Everything else is just an obstacle to go around. And
they're very intermttent spatially, and they don't nake
up much of the river. And I'll talk about each of

t hose.

Rapids, let's go through them i ndividually.
Rapi ds are defined as the section of river where there's
an increase in sone velocity or turbul ence so we get the
whi tewater in sone cases.

Some rapids are forned if there's a sl ope
i ncrease, but not all. Sonetines it's just a
constriction of the river. It gets narrower. O her
times there are shall ow and exposed rock, and soneti nes
those features create whitewater or frothy water that we
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associate wth rapids.

And nost rapids are sinply obstacles. They're
not an obstruction. Again, it depends on the boat type
and whet her that boat is suitable for use in situations
where there are rapids.

If the rapid were |ong, continuous, major
rapi ds, that could be an obstruction, particularly for
sone kinds of boats. And it could be certainly an
obstruction to upstreamtravel of sone kinds of boats.

There is, fortunately, a scale of rating for
rapids. It goes froml to VI. A Cass VI rapid wuld
be nonboatable. As soon as people regularly start
boating a Class VI, it beconmes a V or | ower.

But by definition, classifications of I
t hrough V are navigable. They're describing the degree
of difficulty, not whether you can or you can't. If you
can't navigate it, it's a Cass VI.

The rapids rating scale on slide 81 here is
built on the ease of passage. How difficult it is. How
difficult it is to get through, to find a route, the
size of the waves that m ght be present, the conplexity
and the need for maneuvers in the rapid. Wat kind of
boating skills are required. |If there's a danger if you
fall out of your boat and swm that could contribute to
rating a rapid higher than lower. And the difficulty of
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rescue if soneone were to becone trapped.

These ratings are quasi-objective. There's
sone subjectivity, and if you're a boater, you've
probably spent sonme tine at a canpfire after a day of
boating or at the bar afterwards having a di scussion
about, well, do you think that was a IIl or a IV or a Il
or alll. So there's sone subjectivity there. And it
al so depends on the season. So at higher flow sone
rapi ds wash out and are no challenge at all. Sonetines
at higher flow they becone nore intense. So there can
be sone fluctuation there. Again, by definition, |
t hrough V are navi gabl e.

There's only a few Cass Ills and IVs on the
rivers that are under consideration by ANSAC

Mostly the rapids are Is and Ils, which are
novi ce |l evel boating. | also point out that the
navi gabl e Col orado Ri ver has sone of the | argest rapids
in North Anerica.

Even on a river with rapids in Arizona, nbst
of the river is not rapids. So we have typically pool
and riffle sequences where nost of the time, even if
you're on the Grand Canyon and some of the nbst exciting
whitewater in the world, nost of the tine you're
floating and staring up at the cliffs. A very snall
mnority of the tine, probably |less than five percent,
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you're in sone kind of a rapid.
Q And if | were a commercial pilot or a trader
or a trapper, | would have higher than novice |evel

skills adaptable to ny trade?

A If you're still alive.

Q Understood. But it's not --

A O dry.

Q But by way of conparison, | mght be a decent

aut onobi l e driver but couldn't handle a sem full of
goods unless | were specially trained or experienced?

A Yeah, you can't underscore the inportance of
experience. And | think that the analogy to driving is
a good one. Having taught nmy daughter to drive, | would
find that a harrow ng experience the first several
ti mes, but now she's an experienced driver and has an
excellent driving record. So simlar with a boat. Your
first time in a boat, steering in a rapid is |like going
t hrough Sky Harbor Airport when you're 16 years ol d,
first tinme behind the wheel. But wth experience, it's
no problemat all. Not even notewort hy.

This 95 percent figure is based on our
nmeasurements of the length of rapids on the rivers in
Ari zona. The Verde River has not yet been conpil ed, but
again, fromlooking at the prelimnary results, it's
| ess than five percent. But you can see by class |evel
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of rapids they represent a significant mnority of the
various rivers, particularly for the Gla. The Gla has
very fewrapids at all. They're very short and tend to

be smal |l drops.

Q And we're | ooking at slide 83.
A The classification scales, I, Il and I11. |
woul d classify, | would say nost people agree that

Class Is are just fast-noving water and they're
pre-novice. |If someone knows how to sit in a boat and
use their paddl e, they can get through.

Class Il, still novice, know a little bit
about steering a boat and pointing it in the right
direction. GCenerally they're w de, clear channels.

Class Ill, you're going to require sone
maneuvering. There m ght be sone waves in tight
channel s, but with experience these are routinely,
routi nely navi gat ed.

Let's | ook at sone pictures. |It's great to
| ook at Power Poi nt bullets, even better to | ook at
actual pictures of rivers.

This is the Verde R ver. |It's an unnaned
Class | rapid. Took a little trip through here and you
can see various canoes going through with no particul ar
issue at all. A fellow just had his son in the boat in
front of himhere, not even carrying a paddle.
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And I et ne just show you a video. This is
Clay Bank's Rapid. It's a CQass | rapid on the Verde
River, called the Verde Daily section. That was one of
his first trips in a kayak right there. You'll see
anot her boat comi ng through in just a second. W had
seven boats on this trip. W all successfully navigated
this Cay Bank Rapid. That's what a dass | rapid | ooks
like. I1t's not nuch adventure to it at all. Point your
boat in the downstreamdirection. Go around the rocks,
or the obstacle in this case, do a little bit of

steering. Cdass | boater. Show ng off for the canera.

Q And was this taken on unusually high river
flows?
A This was 122 CFS on the Verde, which is well

below its | ong-term nedi an fl ow.

Nat han right here is paddling with his
daughter sitting in a chair. She didn't want to hold a
paddl e. They cane over to visit ne, backed off and
conti nued down the river.

And our | ast boat here is Cory and his son
Joey. Joey is five or six years old. Cory is a good
boatman. | lost ny place. That was C ay Bank. That's
Class |I.

Cass Il, this looks like the Gla River
Needl e's Eye Rapid in the canyon below. San Carlo
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Reservoir, Coolidge Dam This is a canoe trip at 220
CFS in February, | believe this was. Again, alittle
bit of maneuvering. Tandem canoe | oaded with gear for a
three-day trip. Wwnman in the front. This was her first
river-boating experience. Very old man in the back is

ne. This is the Wenonah Cascade canoe.

Q And again, was this an unusually high water
flow?
A No, it was 220 CFS. No, it's well below the

hi storic ordi nary and natural medi an di scharge.

Q Wien you say nedi an, that would be in the
m ddl e, not in flood or drought?

A Half the tine it's above that. Half the tine
it's below I'"mnot saying 220 CFS is that. And |'11
get to those flowrates in a |later presentation, but
this was not an unusual, an unusually low, and certainly
not unusual |y hi gh.

I'"msorry, | don't have a video at this tine
of Class IlIl. 1've paddled many Cass Ills, and | just
don't have a video. Just never stopped and took a
video. | thought I had sone |lined up and didn't show
up.

But | have sone pictures of canoes in C ass
IIls, the Eye of the Needle Rapid on the Salt River
which is Cass Il1l. [It's different than the Needl e that

COASH & COASH, | NC. (602) 258-1440
www. coashandcoash. com Phoeni x, AZ



© 00 ~N oo o b~ w N P

N RN N NN R R R R R R R R R
g N W N P O © O N o o0 M W N L O

GILARIVER VOL.I 06/16/2014 74

we just saw.

Thi s upper Salt Ri ver Canyon. Ledges Rapid
bel ow that. This is actually a canoe playing on the
surf wave in the rapids, and then you can see an
inflatable raft in the background.

Cass IVs and Vs, water starts to becone a
little nore serious. Need nore advanced skills to get
t hrough. There's nore consequence if you fall out of
your boat or the boat tips over. But again, those just
require nore skills, not to say that they're not
boating. A O ass VI would be an obstacl e.

This is what a Cass IV rapid | ooks |Iike on
the ground. This is Black Rock Rapid on the upper Salt
Ri ver at about 1600 CFS, and going through this one I
have a little bit of video on froma raft trip, and I
don't have any canoe video there. There are canoe
pi ctures. People do canoe that. [It's not unusual to
canoe Class IV rapids. |'ve canoed many nyself. | have
alittle bit of a video to look at if it cooperates.

There it is. |It's big water. There's sone
bi g waves. You can see the white boat that I'min.
Just point it downstream and go on through.

Q And woul d 1600 CFS be nedi an fl ow or higher
t han nedi an fl ow?
A That would be a little above nedian for the
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upper Salt.

My under standi ng though is -- when we get to
the upper Salt, we'll talk about this in detail. But in
talking to the river ranger up there, people raft it as
| ow at 350 CFS, which is well below the | ong-term
medi an.

Q Wuld it still be a Cass IV rapid at that
flow rate?

A That's sonet hi ng that people woul d argue
about, but that's howit's rated, yes. There aren't any
Vs and VIs on any of the rivers you have left to
consi der.

The only dass Vs in Arizona that |'m aware of
are on the Colorado River in the G and Canyon or on sone
of the smaller rivers, which are not under consideration
for navigability as far as | know.

Anot her obstacle is beaver dans. |'ve seen a
| ot of testinony about beaver dans.

Q Just for the record, the boating slides were
85 through 95, and we're now beginning, | believe, on
96. Co ahead.

A Correct.

Beaver dans are not a feature on any of the
maj or river systens you have left to consider with the
exception of the Verde above Perkinsville. They just
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don't build dans across the river. Those are snal

river features, and they tend to be renpoved by seasonal
hi gher flow, and on the larger rivers |I've never seen a
beaver damon all ny trips on any of those rivers. They
tend to |live on the banks. You see a | ot of beaver
signs, gnawi ng on trees and whatnot, but it's just not a
consideration for certainly the Gla that you're

t hi nki ng about this week. And even where there are
danms, they're really not obstructions to small boats.
You either ride over themlike you see in the | ower
right there, just paddle right across it or you get out
of your boat, slide the boat over the top of it and you
get back in your boat and you keep on your journey.
They're really not an issue at all.

You do see sone beaver | odges occasionally.
This is on the Gla R ver bel ow Phoeni x, downstream of
Phoeni x in the area that's now dom nated by effl uent.

So you know that there are beaver out there.

Waterfalls is another type of obstruction
which is a river flow over a vertical drop. Sonething
that's not drowned out at higher flow It's a pernanent
feature. Rapids are different fromwaterfalls in that
they are | ess steep and may be drowned out at higher
flow There are no waterfalls on any of the rivers you
have |l eft to consider. There are sone rapids that are
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called falls, for instance, Apache Falls on the Salt

Ri ver Canyon upstream of US-60 Bridge and Verde Falls in
the whitewat er section of the Verde bel ow Beasl ey Fl at.
But those really aren't falls. It's fairly comon for
rapids to be called falls, but I would not classify
those, as both of those tend to be drowned out at hi gher
flow Regardl ess, people boat them and neither of them
are Cass Vs. They're Class |Vs.

So there are none on the renmaining rivers, and
peopl e often run the Verde Falls in canoes, kayaks and
rafts.

Sandbars, another thing we've heard proposed
I's obstacles or obstructions. You can see on the |eft
here, this is what a sandbar |ooks like on the Gla
Ri ver upstreamof the Gla Box. |It's basically just a
deposit of sand on the side, and you go around it. You
go where the water is. It's really no difficulty there
in getting around t hem

Subner ged sandbars occur in sone places. This
is an exanple fromthe Col orado R ver, and
unfortunately, the slide doesn't appear very well.

Ri ght here you see underneath sone |lighter-toned water.
It's shall ower. But again, sandbars are a feature that
the historic steanboaters noted as being present, and

they were just an obstacle, sonmething to be dealt wth.
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| tried to find sonme pictures from Arizona where you had
sone river-w de sandbars, and | just couldn't. So I
gave you a picture fromthe G marron R ver in Ckl ahona.
And that's what they look like. 1t's just shall ow

wat er .

They occur on all major rivers. They're
really not a significant issue at all. And again, if
you' ve read your Mark Twain, you know t hat was the glory
of being a riverboat captain was knowi ng where the
sandbars were and how t hey had noved and where you
needed to put your boat, and they certainly don't
preclude navigability. You just go around them

Q Let nme just ask you, in your boating
experiences over the last 20 plus years on Ari zona
rivers, Gla, Verde and Salt, have you ever had to get
out and portage with a fully-1oaded canoe or even a

parti ally-1 oaded canoe because of sandbars?

A No.

Q Go ahead.

A Not once. The Wheel er Expedition, which went
up the Colorado River to Dianond Creek well into the

whi t ewat er, sone of the nobst significant rapids at that
tinme, also dealt with sandbars. There's a picture from
Webb' s book in 2007. They occurred. Sone of them were
big. You could canp on them|li ke Weel er did.
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Anot her type of obstruction or obstacle, |
should say, is strainers. Strainers in sone the
historic literature they're referred to as Sawers. But
basically it's a tree that are branches that are | eaning
into or fallen into the water, and the water goes
through |i ke a sieve through those branches. And they
can becone an obstacle to get around. You see a |ot of
themon the Gla River below Coolidge Dam The | ack of
fl oods down there is -- the floods kept them cl eaned
out. So you see nore of them now than perhaps in the
past, and they're basically a hazard only to the
unprepared. So if you go down the river and you're not
t hi nki ng about those things, you take your boat into
them it's possible you could tip your boat over. But
you tip your boat back up and dry off your gear and you
nove on down the river. Basically, if you' ve had a
problemwith a strainer, you were not prepared, and you
wer e i nexperienced or not paying attention. Very easily
avoi ded for experienced boaters.

And again, when it cones to obstacles, you
just go around. And the way you go around is either you
find a deeper channel or you need to get out of your
boat, you hang onto the ends, tie a rope to the ends,
and it's called lining your boat through it. Sonetines
you stay in your boat and you give it a little skooch,
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and throw your hips and nove it on down the river and
you're past. Sonetines you get out of your boat and you
just drag it. And which particular solution you choose
depends on your skill and your know edge of the river
and what's comni ng next.

Q But you're not tal ki ng about unl oadi ng the
canoe and hi king 50 yards or a mle or two for purposes
of what woul d be call ed portage?

A No, that is what | would call portage, and I
woul d di stinguish that fromlining, scooting or
dragging. That's a different exercise.

Q Right. But that's not what you're doi ng when
you're |lining, scooting or draggi ng?

A No. Portaging is carrying the boat over | and,
on slide 105 here. And there could be short hauls or
| ong hauls. There are |lots of canoe routes in the
United States that were used by trappers that included
| ong portages, a mle or |onger, where they went from
one river across a divide to another river. The fact
that soneone is portaging, it may be because they're
going froma river to another river or they're going
around a particularly steep obstacle. But again, that
deci si on whether to portage, to run it or line it or do
sonething el se is a consequence of the weather. Wat
t he consequence o nmaki ng your choice m ght be, how risk
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averse you m ght be, whether you're tired.

| have decided to portage Verde Falls on the
rapi d because | was carrying ny six-year-old son al ong
with ne and decided that if I were to flip over, | would
have no problem but I'mnot sure | wanted ny
six-year-old in the water with ne. So we decided to
carry around it. W didn't unload our canoe. W just
pulled it to the side, lifted up, carried it off down to

the end of the rapid and put it in.

Q But not out of necessity, but out of safety?

A Qut of safety. It's also going to depend on
the skill. 1It's going to depend on the durability of
your craft. |If you're in a canvas boat and it's

particularly sharp rock, you m ght want to portage
around it if there was not a deep enough I|ine.

So there's lots of different factors that run
into that, and I would put that into the occasi onal
obstacl e as opposed to the rule.

The role of experience, Wsley Powell's trips
underscore the role of experience. Wen he nade his
first trip in the 1860s, they portaged or |lined 62 of
the 476 rapids. In the process, they danaged a bunch of
boats. They sunk at | east one. The replica trip that
went down | ast year, they built the sanme boats, had the
sane equi pnent, but they had nore experienced boaters,
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nore know edge of the river, people who had been down
the river before, and they ran all but one rapid. And
the one rapid they portaged -- and | believe it was
Crystal Rapid in Grand Canyon -- they did it for the
experience to see what it was |like for Powell and his
associates. And they found it to be quite an onerous
task and decided not to do it again. So they ran all
the rest, and they had no, no danage. A very different
experi ence, they had a different river experience
because of their experience on rivers.

Things | would not classify as obstructions,
one would be renoteness. And ny argunent for that is in
1912 and certainly earlier when the rivers were in their
ordinary and natural condition, the entire State of
Ari zona was renote. It was kind of an out-there sort of
place. | would say a deep canyon is not al so an
obstruction. That's a feature of the geol ogy
surrounding the river, not the river itself.

And narrow rivers, | know of no Arizona rivers
that you're still considering that are too narrow for a
boat .

Al so, mannade features are not obstructions
because we're considering the river in its ordinary and
natural conditions.

And again, the Holt case has this | anguage
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sayi ng, "Nor on an absence of occasi onal
difficulties...” Saying occasionally having to do
sonething to get around an obstacl e does not prevent
fluid navigability.

Whi ch brings us to nodern recreational boating
and its inplications for navigability.

VI CE CHAI RVAN HENNESS: Excuse ne, Jon, in the
pictures in regard to the upper Salt, was that prior to
the dynamiting of the obstruction in the river or after?

THE WTNESS: M. Chairman, M. Henness, the
question was, was it prior to the -- they blew
Quartzsite Falls. | forget the nane of the individual
and year he did that, but these photos are, | believe,
after that; but none of the photos that | provided were
of the Quartzsite Falls rapids. Black Rock is upstream
and woul d not have been affected by the blasting of
Quartzsite, and all of the other rapids |I showed you
were al so upstream and woul d have no effect. [It's just
too distant fromthere to have any i npact.

VI CE CHAI RMAN HENNESS: But evidently, it was
an obstruction in some people's mnd?

THE WTNESS: It was an obstruction in the
sense that people slowed down and there got to be a
bottl eneck of rafts, and one of the reasons they blew it
was to nmake it easier
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VI CE CHAI RMVAN HENNESS: And t he peopl e that
blewit were not Salt River Project people, were they?
They were rafters?

THE W TNESS: M understanding -- | don't
think Mark would admt -- no, no, they were not. They
were rafters. And | believe they served jail tine
for -- at |east one of them did.

VI CE CHAI RVAN HENNESS: Good. Thank you.

THE W TNESS: Thank you for the question

Whi ch brings us to nodern recreational

boati ng, and on the honestretch for this presentation

her e.
BY MR KATZ:

Q And just for the record, the obstacle sections
we were dealing with, | believe, were the slides 96

t hrough 106.

A The Montana PPL case, the Suprene Court spoke
specifically about consideration of nodern recreational
boati ng as evidence for navigability, for title
navigability, and it basically outlined two criteri a.

One was that the nodern watercraft are
meani ngfully simlar to those in customary use as of the
time of statehood. Specifically, can nobdern boats go
where historical boats couldn't. Also, has the river's
condition changed. 1Is it materially the sane or is it
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materially different from statehood condition. So has
the river changed substantially to i nprove boating. |Is
it less torrential during floods. |Is it wetter during
| ow fl ow periods. So we want to consider the record of
boating with those two criteria in our heads.

So the first one, are the boats neaningfully
simlar. And as Paul pointed out via a question
earlier, basically the draw of the boats is the sane.
Physi cs hasn't changed that nmuch and the principles of
buoyancy have not changed. The sane depths are needed
for historical and nodern boats. The weight of the
canoes, for instance, is about the sane. The design is
essentially the sane.

| show you a picture of a canoe from 1912.

You're going to look at it and say oh, that's a canoe.

And if | show you one next to a canoe from 2014, you'l
say oh, those things |look very simlar. 1In fact, the
physics were the sane. |It's just displaced water.

And in this slide here, we see a picture of a
man from19 -- I"'msorry, | didn't wite the date down
here. A historic photo of, | believe from 1910, poling
a canoe through sone minor rapids, and we see a picture
from 2013 of a young woman polling a canoe through sone
rapids. So basically the principles there are just
about the sane in terns of the performance and draw of
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t hose boats.

Here we see sone side-by-side pictures. The
canoe on the left is from1912. The wooden and canvas
boat. And we see a wood canoe here on the right. And
t hey | ooked practically identical in shape, design, and
di spl aced the sane anount of water

A fair anmpount of recreational boating occurs
in replica boats where folks, in this case, that have
built replicas fromthe Kolb brothers from G and Canyon,
a replica of their Edith boat in 2013 conpared to the
original boats in 1911 taken down the Grand Canyon. So
those boats are not only neaningfully simlar, they are
t he sane.

If we ook at inflatable boats fromthe 1850s
versus infl atable boats from 2014, again, the design is
just about the sane. And again, other boats.

Q And we've gone from 108 through 114. |
m sspoke a m nute ago. The earlier presentati on went
t hrough slide 107. Go ahead, sir.

A So am | saying that boats haven't changed at
all in the last 102 years? No, of course not. The
durability has inproved significantly. W now have
pl astics, Hypal on, other sorts of nodern materials that
are nore durable. So basically the difference is you
need a little less skill because you can bounce off
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t hi ngs you coul dn't bounce off before. So it all ows
peopl e who are not as skilled an entry into an activity
t hat they woul d have had nore consequence being invol ved
in a hundred years ago. But, however, at the tinme the
peopl e who were using those ol der, |ess durable boats,
|l ow durability was an expectati on of those. Wen you
went out in your canvas canoe, you brought a canvas
canoe repair kit with you. And in watching a video of
the history of canoeing in the southeast, | was
surprised to see a chapter on canvas canoes goi hg down
these rivers, and the gentl eman was tal ki ng about we get
done with our day, we take the boats back, we flip them
over, and we do any repairs that need to be done to the
canvas. They'd sew it up and they'd be back boating
again the next day. And they also noted that they took
alittle nore care in selecting their route. So they
m ght stop and scout sonething back then that they woul d
now run w thout thinking because there's | ess
consequence.

Q And you nentioned canvas, but if soneone were
in a wood boat, whether it was a Native Anerican in a
dugout canoe or a trader or a trapper in a wood canoe,
woul d they be prepared as a general rule to repair a
boat if they punched a hole in it?

A They would. And in fact, that's a great segue
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to the next slide. You see the Kolb Expedition from
1911 in the Grand Canyon. And you can see here in the

upper left a picture of the Kolb brothers. And you see

one of them-- | don't knowif it's Ellsworth or
Enery -- sticking his head through the hole that they
bashed in the bottom of their wooden boat. So they're

there in 1911 at the bottom of the G and Canyon on
Christmas day. And they, in fact, sealed it up, had
sone wood along to repair it, put on the patch, covered
the patch with a lead -- a piece of |ead which you can
see if you go |l ook at the boat today in the archives of
the Gand Canyon. |It's still there. Fixed the boat,
finished their trip.

The Stone Expedition, | believe, or perhaps
t he Wheel er actually got down, decided their boat was
too long, and they cut it in half. They took out
several feet, rebuilt it -- this was in 1910, the bottom
of the Grand Canyon -- wth hand tools and conti nued
their trips. So repair of boats was sonething that
experi enced boatnen were prepared to do. Their
expectations of durability are different than ours, but
they're basically doing the sane rivers.

In terns of depth requirenents, nodern canoes,
half foot or |ess. Canvas canoes, even |less. Canvas
canoes are historic boats. Drift boats, about a foot.
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Duck boats fromthe 1910 catalog, two tenths of a foot.
Kayaks, |l ess than half a foot. Rowboats, about a foot,
and it just doesn't change. So neaningfully simlar is
t he questi on? Yes.

Q And again, we were dealing with slide 116 with
respect to those standards, and before that the patching
of the Kol b boat was 115.

Go ahead and explain the next slide. | think
you were about to 117, and perhaps | ooking at the canoe,
expl ai n what those nmeasurenents nean.

A Yes. This chart right here is devel oped by
navigability experts in the state of Oregon for a case
recently decided -- | think it was the Unpqua R ver in
Oregon -- and they were | ooking at what are the
requi rements for a historic dugout canoe, and they were
saying 8 inches, and then they | ooked at a variety of
nore nodern recreational boats and denonstrated through
their experinents that the draw was about the sane.

So you're | ooking at the boat, | ooking
head-on. The width that they're saying that was
requi red, the depth over here, about 8 inches in all
cases, and then they also put on additional criteria
that the river should be as wide as the boat is |ong.
Basically that allows you to do a spin naneuver.

Q But if there is a short section of the river
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that's narrower than the boat, but -- not narrower than
the boat, but not as wide as the |l ength of the boat, you
still could navigate through it?

A That occurs infrequently, but yes, you could.

The second question the Court asked us to | ook
at, has the river condition changed, materially changed
or inproved. And speaking in general about Arizona --
and I'll discuss them nore specifically in the
i ndi vidual river presentations, but the general answer
is no. Have not inproved at all. |In fact, they have
deteri orated, because we've taken the water out.

The flow rates are significantly depleted. |
think you'll find that all experts agree on that,
regardl ess of their opinion about navigability, and that
the flow depths are lower. | think that's also an area
of general agreenent.

W' ve al so had changes that relate to the
altered flowregine and their role in bringing in
I nvasi ves and favoring the propagati on of invasive
species like tamari sk and the effects that they have on

creating nore strainers and nore obstacles that did not

exi st.

Then, of course, then you' ve got all the
man- nrade changes to the river -- fences, dans,
channelization, and mning -- also create obstructions

COASH & COASH, | NC. (602) 258-1440

www. coashandcoash. com Phoeni x, AZ



© 00 ~N oo o b~ w N P

N RN N NN R R R R R R R R R
g N W N P O © O N o o0 M W N L O

GILARIVER VOL.I 06/16/2014 91

that did not exist in the ordinary and natural
condi ti on.

So nodern recreational boating is evidence of
susceptibility. You can boat it today. You could boat
it even nore in the past, given the tine, the
opportunity, and the notive to do it.

I would al so argue that nodern recreational
boating is travel on water and thus neets the Dani el
Ball Test. | also would argue that recreation is
commer ci al .

Commercial river touring existed in 1912. The
St one Expedition down the Grand Canyon is evi dence of
that. There are tourism based economes. Talk to the
folks in the Verde Vall ey and the nunber of people that
come up to visit the river and paddle. There are pl aces
t hat provi de boat rental, supplies, scouting, guiding,
outfitting. Meals and gas when you' re on your way to
and fromthe river.

And as | pointed out in the Utah Speci al
Master's report, the occurrence of future uses was one
of the reasons of preserving these corridors of commerce
for navi gabl e streans.

Q So it wasn't only current use; it was the
expectation or possibility of use in the future in the
river's ordinary and natural condition?
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A That's how | read the purpose of navigability,
yes.

Ari zona, nodern recreational boating al so
i ncorporates federal nonitoring and regul ati on of
boati ng, keeping track of who is on the rivers and all ow
or disallow use of the rivers. There are commerci al
outfitters using our rivers. There are published river
gui debooks that tell us how to get down the rivers.

Pl aces that offer boat rentals. Plenty of websites that
are providing conmmerce regarding the use of rivers and

t he equi pnent for rivers. There are plenty of paddling
clubs with many nenbers frequently using these. There
are boat races on the Verde and the Salt. And there are
pl aces that provide shuttle services for nodern
recreational boating that are al so comerci al

enterpri ses.

The ones that are currently still in today's
condition in the post depleted flowrate that are still
bei ng boated include the Gla Box, which I wll cal
Segnent 2 that we'll talk about later. The Gla River
bel ow Cool i dge Dam all the way down to the Ashurst-
Hayden Dam The G la Ri ver downstream of Phoeni x,
believe it or not, people are out there canoei ng and
boating in low water. And Salt R ver Canyon, of course,
| ots of commercial activity that's focused particularly
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on spring and the |ate wnter snowrelt, but there are
peopl e boating in there year-round. And the Verde, the
entire Verde all year-round. Pretty nuch any Saturday
you go there, you're going to find people on boats using
the Verde R ver, as well as a nunber of other rivers.
Basically if there's water and you can get there, people
wll boat it.

Most of the boating occurs in the npbst scenic
areas, the places that are nost fun, and it's going to
depend to sone degree on the fl ow rates.

So, to wap up this presentation, ny summary
iIs that boats were available in Arizona at statehood.
There was a wde variety, primarily used on the river
that you're considering today, and in the future are | ow
draft boats. There are many accounts of peopl e using
these rivers with boats for a variety of commercial uses
in an historic period, and they are still used today.

Evi dence of their continuing susceptibility to

navi gation, and this nodern use is nmeaningfully sim|lar
to those used in historic tines. And that concl udes ny
presentation on boating in Arizona.

Q Ckay. And we're going to then be
transitioning into your second presentation, which
specifically deals with the Gla River and its
segnentation as is required in both the Wnkl eman
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Ari zona case and the PPL Montana case that you nentioned
alittle bit earlier, correct?

A That is correct.

Q And your second presentation, | believe, is
al so in Exhibit X020.

And just one |last question. |It's hoped that
we won't go through this boating presentation a second
time or athird tine on the remai ni ng adj udi cati ons
unl ess there's sonme additional or suppl enental
information that m ght be specific to a particular river
that we are discussing; is that correct?

A Wll, | can't speak for ny audi ence, but I
know that's what | hope.

MR, KATZ: Ckay. And we woul d ask the
Conmmi ssion, even if we don't present this again, to
consi der the boating presentation in all of the future
adj udi cati ons as evidence that we are tendering or
of feri ng.

And we're ready to go forward, M. Chairnan
We can have M. Fuller begin his Gla River
present ati on.

CHAI RVAN NOBLE: Pl ease conti nue.

THE WTNESS: Al right. Here we go. Again,
pl ease ask questions as you have them

VI CE CHAI RMAN HENNESS: Jon, |let ne ask you
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one question. |I'mcurious, all of your tal k was about
goi ng downstream basically, that |1've heard here today.
Now back to that boul der that you folks blew up in the
river, wouldn't that have been a nmjor obstruction in
regard to commerce in both directions on the upper Salt?

THE WTNESS: | think there were two questi ons
in there. I|I'mrecalling the second one. Yes. GCetting
around Quartzsite Falls in the upstreamdirection woul d
have required getting out of your boat. So yes. But
t he occasional difficulty, |I would put that in the
classification of the occasional difficulty.

I would also grant you, the first question was
nost of the accounts were in the downstream direction.
That is also correct. Mdst of the historic use, alnost
all of the nodern recreational use is in the downstream
direction. That is a correct statenent. On the Gla
River, as we'll see, there's a little bit of docunented
upstream hi storical use. So yes, the answer is yes.

I would also point out that, as | noted on the
Sal nron River, they were using sweep scows exclusively in
the downstream direction. Their expectation was to do
their trade and travel, get to the bottom sell their
boat for |umber and scrap, take sone ot her neans of
transportati on back up. Take another boat, yeah. Build
a boat, take it down.
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VI CE CHAI RMAN HENNESS: But it was an
obstruction, you would agree, going back upstreanf

THE WTNESS: It's an obstruction in the sense
that you need to go around it. Yes.

VI CE CHAI RMAN HENNESS: Thank you.
BY MR KATZ:

Q And just one foll owup question, if | mght.
| know that you're not here to render | egal opinions,
but you've talked a little bit about your understandi ng
of Daniel Ball and you've nentioned the U ah Speci al
Master's Report. Do you understand whet her or not
there's a requirenment that you have to be able to
navigate a river both upstream and downstreamfor it to
be considered navigable within that Daniel Ball Test?

A In the Daniel Ball Test, as | read it -- that
woul d be ny first slide right here -- there's nothing
about upstreamtravel.

Q And was it unusual in the West for traders,
trappers and others to use boats downstream but ot her
means of transportation to get back upstreanf

A That's nmy under standi ng of the record and what
|'"ve read is it was fairly common for | ow draft boats to
be used in one direction only.

Q And was it unusual for people that m ght
professionally boat a river to build their boat, whether
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they're Native American or settlers, at the scene or
near the scene of where they're going to begin their
boating trip?

A No, that was not unusual at all.

Q If you woul d, please feel free to begin,
unl ess there are additional questions, your Gla
present ati on.

A Ckay. This begins our presentation on the
Gla R ver navigability. And again, we start with the
Dani el Ball Test, as Paul just nentioned. W want this
to be our touchstone. As we're |ooking at the evidence
that's available. Does the Gla River -- and I'm
speaki ng specifically of the Gla R ver, not Arizona in
general, just the Gla River. Does it neet the criteria
that are outlined here? And what are those tests that
in this ordinary and natural condition it was used or
susceptible to use for trade and travel on water?

Cust omary nodes.
We al so want to give deference to recent

Ari zona court decisions, one of which relates to the

upstream use. That was one of the -- what's the word
" mlooking for? |I'msorry.

Q Rul i ngs or hol di ngs?

A No, no, it was the presunptions of

nonnavigability that was struck down by a previous
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Arizona court as not being a definitive criteria.

Q So there's no presunption of navigability or
nonnavi gability with respect to Arizona rivers?

A That's what | understand, correct.

And al so, of course, the U S. Supreme Court's
deci sion on river segnents. So |I'l|l be presenting
information on that.

All right. By way of background, reports
prepared previously in 1992 is when this all started,
for me at any rate. The Land Departnent was directed to
prepare reports to provide techni cal support for ANSAC,
collect facts and present those facts regardi ng
navi gability of various Arizona rivers, the Gla River
bei ng one of them

The original report was done by the Land
Departnent internally, in-house, and the upper Gl a
Ri ver above Safford was done by a team of consultants of
which we were a part of that team

Subsequent to those first reports, they were
revi sed pendi ng changes in the Arizona |egislation. W
were in charge -- | was personally in charge of those
revisions each tine they were done. W also did
navigability reports for all stream segnents in the
State of Arizona. That's nore than 30,000 of them But
the Land Departnent has only advocated for navigability
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on the Salt, G la and Verde.

Q And just for the record, as | nentioned
earlier, the earlier evidence of those original reports
were evidence, Exhibit 1, part 5 and part 14, if the
Conmi ssion wi shes to review those reports. And they
were updated later in 2003 in Exhibits 2 and 4 fromthe
earlier adjudication. Please go forward.

A And the other thing that you should note here,
in the past testinony prior to the |ast hearing, we were
directed to be fact w tnesses, stand up and say these
are the facts and not to draw conclusions as to
navigability. And I'mhere today with a concl usi on
regardi ng navigability based on ny experience over the
| ast 20 sone years |looking at this river, both fromthe
hi storical susceptibility standpoint and ny own personal
experi ence boating rivers.

The previous reports for the Gla, as
mentioned earlier, were not updated. This report, this
presentati on serves as that update.

Note on the evidence, not all of the evidence
submtted by the Land Departnent is going to be
di scussed today. |'msure there's sone relief on your
part. 1'mgoing to try to hit the highlights. And we
like to incorporate all the evidence previously
submtted for the Gla R ver and other rivers, have that
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available as it applies to the Gla or the post-hearing
reports.

We tal ked about ny resune earlier, and | won't
go through that again. |'ve been doing this a |ong
tine.

Before we junp into the Gla River
specifically, | have a few other introductory type
things that don't really fit in the boating
presentation, so |I'mputting them here; and again, ny
intention is to go through these as foundational, and
t hen when we cone to our next rivers, hopefully not have
to rehash these particul ar slides.

But it's very inportant for us to be talking
about the sane terns, to use the terns in the sane way
as we discuss these rivers, because there's sone
confusion in termnology that's resulted in sonme faulty
concl usi ons.

The first terml|l want to talk about is the
fl oodplain. The floodplain is just an area, part of a
wat er cour se that gets covered by water, flood water.
That definition is given in a different part of the
Ari zona Revised Statutes, but the inportant part is that
the fl oodplain includes a |ow flow channel. It's not --
the entire low fl ow channel is not the fl oodpl ain.
There's the floodplain and a portion of that is a | ow
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fl1 ow channel

The | ow fl ow channel is what | would call the
boati ng channel. It's the part where water is nost of
the tine, at least in its ordinary and natural
condition, if the water hasn't been renoved. So there
are parts that are nore frequently i nundated or
ordinarily inundated, and there are parts that are not
ordinarily inundated. That's an inportant distinction.

So what's the channel then? A channel is
sinply a conveyance or a corridor of surface water that
has a bottom and sides in some sort of I|inear
configuration. |If you were to walk out there wth your
si x-year-ol d daughter and say, honey, where is the
channel ? They'd say this is it, because | can see the
wat er here in the stream bed and those are the banks.
It's a pretty common sense sort of thing. That nain | ow
fl ow channel, the main channel, the | ow fl ow channel --
and |I'll use those terns -- that's what we're concer ned
wth here. It's within -- it may be within a | arger
corridor or channel of sonme other kind, and that | arger
channel may be either a floodplain or a flood -- result
of a flood, or it nay be where the ordinary high-water
mark is, which is a termthat's defined in the
navigability | egislation.

Q So you're nmaking a distinction between the | ow
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fl ow or main channel and the fl oodpl ai n?
A Yes. And | thank you for asking that

questi on, because | forgot to point out the picture.

So if we |ook here, the uplands or high area,
if you' re wal king along here, pretty nmuch anybody with a
little bit of conmbn sense can say I'mnot in the river
down here. Walk down in elevation and you get across
sone sort of valley or bottonl and, and that may be the
fl oodpl ain, different source.

Then see this blue corridor down the m ddl e.

That's the low fl ow channel. That's the boating
channel. That's the one we care about for navigability.
Q And what - -
A And | don't care about the areas that are

outside the wet. W only put our boats on the water.

Q Wiat is the term"watercourse"? |s that
di stingui shable fromthe fl oodplain, or how would you
define that?

A A watercourse is a very inclusive term and it
i ncl udes channel s and fl oodpl ai ns or any ot her body of
water. And I don't find it instructive at all for

navigability. So | choose not to use that term

wat ercourse. | choose to use channel, | ow fl ow channel
or the main channel. Sonetines |I'll say boating
channel .
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So there's the |ow fl ow channel, but there's
also a flood channel. So we have big floods in Arizona.
A big flood conmes through and it scours and renoves
veget ati on, |eaves behind sand and gravel, bare sand and
gravel. That's the flood channel. It's where the flood
did its geologic work, where it renoved vegetati on,
created sone sort of scar on the | andscape in the
bot t om and.

W don't care about the flood channel. Floods
are not part of the ordinary and natural condition. W
care about the main channel, the boatable channel. And
that exists wthin that flood channel. |In Arizona, in
parts of the arid West we have sonething that's called a
conpound channel. And this is where sone of the
communi cati on breaks down between parties. Folks wll
descri be the river as having certain characteristics,
and they're tal king about the overall river corridor.
It's the geologists talking to each other and they're
concerned about fl oods and the inpact of floods on the
| andscape or the growth of riparian vegetation. So
they're tal ki ng about sonmething that is broader than
what we're tal king about.

A conpound channel has this outside |arger
feature, and inside that is this |Iow fl ow channel.

Ckay? Each of those, the big feature and the interior
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feature have a different stream pattern. And this cones
up when we start tal king about is the river braided or
is it nmeandering or sonething el se.

And this is a picture of the same river in the
sanme | ocation, one zoomed out |ooking at a big area; one
is zooned in |looking at a very discrete area. The area
on the left, you can say, well, that kind of | ooks
braided. There are nultiple flow paths, right? Sone of
those flow paths are dry. Mdst of those flow paths are
dry. Because during a flood, a flood m ght cone down
there and create nultiple channels. Sone geol ogi sts
woul d | ook at that or sone engi neers would | ook at that
say, oh, yeah, the Gla R ver is a braided channe
because they're interested in this wi de, the conpound
part, the external part.

O her folks who are interested in habitat, for
i nstance, they're |l ooking at the | ow fl ow channel -- and
| apologize that it's a little washed out right there.

It would be worth turning off the lights to get a
clearer view. Just the two down, down, and flip out the
rest. Drop the whole row. Top row. ©One nore. |I'm
afraid that didn't get nmuch better, because these lights
didn't go off.

What we can see down the mddle here, a single
channel that has a sinuous pattern. That's the place
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where you would put a boat. That's the boating channel.
It is not braided. It is a single channel. So we've
got people tal king past each other. |I'ma boater. |'m
t hi nki ng about this thing on the right saying no, it's
not a braided channel. A geologist or a geonorphol ogi st
who is interested in the overall river m ght be saying
oh, it's got a braided pattern here. So it depends on
what you're tal king about, what pattern appli es.

In fact, in M. Gookin's report, he points out
a publication by the Corps of Engineers. He says, "The
nost comon channel type in dry regions, conpound
channel s are characterized by a single, |owflow
meanderi ng channel inserted into a w der braided channel
network." That's a perfect quotation, and that's
exactly what we see on the Gla R ver in many of the
regi ons outside of the bedrock canyons is this dual
conmpound channel. Interior single channel, exterior
fl ood channel. That's sonething el se.

So what's the channel? It depends on the
objective, the intent of the speaker. Are we talKking
about a navi gabl e channel or are we tal king about the
fl ood channel? Are we characterizing the river corridor
and its behavior over the long-termand its geol ogy?
Are we tal king about | ow fl ow conveyance? By doing a
fl ood i npact study or a boating guide? That term nol ogy
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iIs easily confused because the geol ogi st may say the

channel is, and he nmeans sonmething different than the
boating -- the navigability expert shoul d be thinking
about .

Q W will ask that the lights be turned back on
after a couple of additional slides.

A You can turn themon right here, actually.

Q And agai n, the photographs that show the two
Gla R ver pit photographs at Arlington, Arizona, show
t he brai ded and nonbraided is slide 12 -- 10, excuse ne.

A A cross section, if |I cut a slice through the
river and look at it in cross section -- what |'m
tal king about is this is ny |low flow channel. It
exists. |It's definable. 1I1t's where if you went out
there with your boat, where you would throw it in.
Sonet hi ng above that, that's going to be potentially dry
during ordinary |low conditions, mght be called the
active channel .

The fl ood channel is sonething bigger and
i ncludes these features that are created during | arge
floods that are not part of the ordinary condition.

And another termthat's often used is the
bottom and, which is basically the entire river vall ey.
The floor of the river valley. You can see this feature
illustrated on the Salt River here, and |I've chosen the
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Salt River because back around the tine of statehood
there wasn't a | ot of aerial photographs -- there not
bei ng airplanes -- and you have this pronontory here in
Tenpe where you had a little bit of a viewoint. And
what you see here is along the right side of the
bott onm and, you see the water is over here. But you
also see that this is all scoured out and w dened as the
result of a recent flood. That's a sandy bottom area
that may be within the ordinary high-water mark, but
it's not wet over here. |It's wet over there.

Q And again, if you hold a little steadier
you're pointing to the area where all of those trees
are, and that's where the main channel or |ow flow
channel is?

A These trees are along the right bank of the
river |ooking downstream These trees here are al ong
the left bank. That shinier area right there is the
wat er .

You can see that out there in the future and
the further downstream that sane single channel pattern
exists within this wi der, nore braided fl ood network.

Thi s becones particularly inportant in the
reliance of work by Burkhamin the 1970s where he
descri bes the river as being braided or this flood
pattern of the floods cone down and w dened out the
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channel. The channel that he's tal king about is not the
boati ng channel. The channel, and he defines the stream
channel. He has a specific paragraph where he defines

t he stream channel, and he calls it the area devoid of
vegetation, the part of the bottom and or river bottom
that's devoid of vegetation.

If you were tal king about the wet part of the
channel, it would make no sense to say it was devoi d of
veget ati on, because the river doesn't have vegetation in
it. GCkay? So he's tal king about sonething different
t han what we're tal king about. So the w dening of the
river channel is not a wdening of the wet part of the
river. That wet part of the river exists, as you can
see right there. There is M. Burkham s channel out
here. There is the boating channel over there. It's
just a portion of that.

Q And just --

A He descri bes the floodplain as the area
out si de that channel devoid of vegetation that is
densely vegetated with vegetati on.

Q And just for the record, the first exanple
t hat you showed and used your | aser pointer was slide
14, and you're now tal ki ng about slide 15.

A That's correct. The sanme distinction between
this w dening and brai ding al so applies to Huckl eberry,
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Gary Huckl eberry's work, who did the geol ogy sections of
the first Gla River report, the lower Gla R ver
report.

The exi stence of this lower flow main channel
in here gets to the kind of channel norphol ogy geonetry
that H al marson has testified to previously, where he
tal ks about the relation of the wdth and the depth and
the flow, what the river forns for itself, that ordinary
channel. And | concur with his comments regarding the
exi stence and the geonetry of that. It makes good
common sense and is consistent with the science known on
the Gla River.

So when it cones to brai ded and neanderi ng,
there's also an intersection of this termnology in
describing the river pattern. On the left, this is a
braided river. On the right, is a neandering river.

And neither of those look Iike Arizona rivers. W have
sonething that's conpound. You've seen this chart in
various reports and that is good technical work. | have
no objection to that chart itself. It's just in making
this description here, do we see what's in the Gla
River? W don't see any pictures where it |ooks |ike
that in its ordinary and natural condition, nor do we
see the degree of neandering that we see on the right.

Q And that was slide nunber 17, correct?
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A 16. We're now on 17.
So is it neandering or is it braided? WlIlIl, a
geol ogi st is going to answer yes to that. Navigability

expert should be answering no, it is not braided in nost
pl aces. There are places where the | ow fl ow channel may
split but domnantly is a single channel. And boating
occurs on that main channel.

What is the rel evance to navigability of
channel pattern? Not nmuch. Can you boat a braided
river? Sure, you can. There is nothing, no court
deci sion, no scientific docunent that says you cannot
boat a braided river. |In fact, Dr. Schumm when he was
still living, testified to this Conm ssion to that
nature saying that yes, as long as it's deep enough, you
can boat a braided river. So the fact that it's braided
is not diagnostic of nonnavigability. The only thing
that's diagnostic of nonnavigability is if it is not
deep enough.

The real question is, is it deep and w de
enough to float boats? It's inportant to renenber that
as we hear discussions about the channel
characteristics.

The streanbed itself, according to the
navigability of legislation, the bed is the area |ying
bet ween the ordi nary high-water marks. Because of the
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peculiarity of Arizona rivers and this conpound channel
that nmay or nay not include -- that wll include nore
than, in sone cases, the wet part of the channel. It
may be wi der than this |ow fl ow channel.

l"mgoing to skip the definition of ordinary
hi gh-wat er mark unl ess soneone has any specific
questions on that. That's a physical characteristic of
the river valley.

You al so heard a |l ot of term nology and | ot of
di scussion that the river nmay be erratic. That termis
not defined in the navigability statutes or anywhere
else in the Arizona Revised Statutes. So | turned to
Webster's Dictionary which tells ne it's acting or

novi ng or changing in ways that are not expected or

usual. It's not consistent or regular.
Well, what's consistent or regul ar depends on
your perspective. If you're an irrigator and you're

trying to put water on your cotton, this particular tine
of year, the fact that the spring snownelt cane early or
| ate may nake a difference to you. |If you're a boater
and you can boat it at | ow water and you can boat it at
ordi nary high water, the fact whether that ordinary high
water cane early or |late nmakes no difference to you

what soever. So what the irrigator may descri be as
erratic nay nean nothing to the boater.
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It al so doesn't nean sone ordi nary seasonal
variation. So all of our rivers have ordinary high
wat er duri ng seasons, either in nonsoon or the spring,
but that's expected. That's predicted. W |ook at
Webster's Dictionary there, that's not unusual. Nor
does it nean the fact that there are floods. The fact
that there's a flood on the river, there's floods on all
rivers. | sat on the banks of the Chio R ver watching a
whol e bunch of barges wind up waiting for a flood to
pass for the better part of a week. It doesn't make the
Chi o Ri ver nonnavi gabl e because it had a flood. Floods
are not part of the ordinary and natural condition of
the river. It just needs to be, according to the
Mont ana court, need not be susceptible at every point of
time during the year. But it can't be so brief that
it's not a commercial reality.

So as long as the river can be navigated in a
regul ar period does not fit the definition of erratic,
despite what a newspaper editor may describe the river
as.

Odinary is sinply the nornal expected fl ow
range. W can look at that in terns of nedi ans, any
ot her ways, nedi ans, neans. By definition, it's not
floods and it's not droughts. Now, there may be
seasonal variation. |In fact, the definition of ordinary
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hi gh-water mark inplies that there is ordinary high
wat er and there's ordinary | ow water.
Q And that's different than fl ood or drought?
A It's different than flood or drought. That's
a seasonal, an expected seasonal fluctuation.

Sone rivers that have been found navi gabl e
freeze over conpletely in the winter. Sone of themdry
up in the summer. Freezing over is not our problemhere
in Arizona. Sonme are low flow, can be, can be an issue
on sone rivers in Arizona.

This chart depicts that ordinary expected
normal variation of flow And | took the nunbers off it
because I want to tal k about the principles rather than
the nunbers. [|'Il get back to the nunmbers specifically
for the Gla R ver.

But what we see here is the blue line. It
| ooks black on this plot right here, is the average
nmonthly flow. The average nonthly flow as reported from
stream fl ow nmeasurenents. And you can see that there's
typically seasonal high flow during the w nter nonths,
March, April, sometimes as late as May. W also get a
little bunp in the flow during our nonsoon season when
we have the thunderstorns. More runoff, rivers cone up
alittle bit. And that's fairly typical for all of the
rivers, particularly for the Gla everywhere in its
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ordi nary and natural condition.
We al so see a seasonal low flow. Now, keep in

m nd that these trends are a little bit altered by the
changes in the flow rates, and these are gage data. So
they don't account for -- this is not the pre-diversion,
pre-depl eted condition of the river.

Q And we don't have gage data or reliable gage
data for a pre-depletion or pre-irrigation conditions?

A W have |limted gage data for that condition,
and there's been a nunber of experts who produced
esti mates of what those flowrates are, and I'll talk
about that in a bit.

Q And when you tal ked about sunmmer | ows, does
irrigation make those |lows | ower than they would

ordinarily and naturally be?

A It absol utely does.
Q Pl ease go ahead.
A The pieces of information you see on this

chart are things called the flow duration. So 10
percent of the tine the flowis below that |evel down
here. 50 percent or the nedian flow. Half the tine
it's above that; half the tinme it's below that. And
this is also another inportant criteria. The 90 percent
fl ow duration, 90 percent of the tine the flow is bel ow
that rate.
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Q And we're |l ooking at slide No. 22. It doesn't
have a nunber on the bottom but | believe that that's
correct.

A It does -- you're right. 1It's covered up by
the chart here. It is slide 22.

Anot her inportant fact here is that the
two-year flood |l evels are well outside of this. So even
small floods are well outside this normal range, which I
woul d defi ne as being between the 10 and the 90 percent
flow duration. So the data |I'm going to be giving you
isin this range right here. This is the norma
expectation. About 90 percent of the tine it's going to
be between the 90 percent rate and the 10 percent rate,
and that the average seasonal fluctuation occurs wthin
that range. That's normal and expected. [It's ordinary.

Anot her term we've seen a lot is describing
the river as unstable. Again, that's going to depend on
your perspective. GCenerally when we use unstable, we're
using that termin response to sonething that we've
built. So | built ny house next to the river bank. The
ri ver bank has al ways eroded since tine began, but now
|"mnext to it and so the river is unstable because it's
com ng next to ny house. |It's the fact that | have sone
i ntended human activity there that has interfered wth
the river process. The fact that the river noves back
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and forth may not reflect unstable. It reflects the
nor nal process of the river.

So unstable in Wbster's Dictionary is likely
to change; it's not firmor fixed. And | wll submt to
you that all rivers change with time. Al natural
rivers change with time. They neander. They nove their
sandbars around. They erode during floods. They scour.
They fill. That's what rivers do. They nove water and
sedi rent and that changes with tine. And that's
irrelevant to navigability. It doesn't matter to ne as
a boater whether the river is here or it's ten feet to
the left or a thousand feet to the left as long as it's
deep enough to boat. |If it's in a different position
when | conme down next year, it doesn't natter to ne at
all.

Q You' ve already told us that fl oods, even a
two-year flood, let alone a hundred or five hundred year
flood, is not what woul d be consi dered an ordi nary
condition of the river?

A That's correct.

Q And there are other reports by experts that
have been submtted that suggest that |arge fl oods bl ow
out or reshape the rivers. Does that nean that the
central channel or the main channel is getting w ped out
each and every tine there is a |arge fl ood?
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A It depends on what you nmean by w ped out.
Certainly the character of the river valley is
rewritten, but when it rewites the character of the
river, it wites a low flow channel into that new story.
So the river nay be blown out in the sense that the | ow
fl ow channel used to sit on the left side of the river,
and after the flood it may still be there. It may be in
the mddle of the channel. It nmay be on the right side
of the channel, but it still exists and it still has
t hose characteristics of boating. Just like we saw in
the slide where | showed the Salt River in a post-fl ood
condition where there was still that ordinary main
channel , that boating channel that exi sted.

Q And the altered condition, if the river were
left inits natural condition, that is, wasn't damrmed or
diverted in a significant way, would that channel
recover as well as -- | nean both the flood and fl ow
channel recover and be restored to a natural condition?
Let ne ask it a different way.

A Pl ease.

Q If that channel does get blown out, as I
stated, would it normally recover if water were all owed
to perennially flow down that channel rather than the
channel being turned into desert?

A Yes, it woul d.
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Q And woul d you expl ain that process?

A Sure. So on the receiving linb of a flood, a
fl ood goes by, it has a peak where it's doi ng nost of
its erosion. It my w den out a flood channel. As that
flood recedes, it starts to forma | ow fl ow channel ,
either where it used to be or in a new place. And if
flowis not diverted fromthe river, those |ow fl ow
channels wll persist and create a channel of a specific
general geonetry within that corridor of the river.

Q And native vegetation, such as cottonwoods and
w |l ows, which you'll discuss as havi ng been present
along a large portion of the Gla R ver historically,
woul d be able to recover and hel p prevent future
er osi on?

A Yes. Yes. So that the advent of human
i mpacts on the river slow the rate of recovery because
it's taken away the |l ow flow channel; it's taken away
the low fl ow di scharge and nakes the river respond nore
slowy in recovering a natural geonetry.

Q Thank you.

A So, describing a river as unstable may refl ect
ny desire. So froman irrigator's standpoint who wants
the water to be in one place where he can get at it with
his diversion dam the fact that it noved away fromhis
di versi on dam he says, ah, the river is unstable. From
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a boaters's perspective, it doesn't matter whether he's

near one bank or the other. He woul d not describe it as

unst abl e.

Natural is sinply w thout human inpact. W
tal ked about that earlier today. | won't beat on it
anynore. |It's basically w thout the damm ng, w thout

t he di version.

Q And just to interrupt you, because we had a
brief discussion of this | believe previously, but you
ment i oned Huckl eberry earlier. Does he state in his
earlier presentation that |low flow after damm ng wi ||
sl ow or prevent regrowh of native vegetation? |s that
sonet hing that he discussed, if you recall?

A | believe that he did. And it's inportant to
recogni ze in | ooking at Gary Huckl eberry's work, Iike
our earlier reports, we were not directly focused on
determ ning ordinary and natural conditions. A |lot of
what Dr. Huckl eberry wote about was for the statehood
conditions, not the ordinary and natural conditions.

Q Pl ease proceed. And | believe we're on slide
247

A 25 now. And so for the Gla R ver in
determ ning ordinary and natural condition, what we're
trying to do is identify the major changes to the river
system basically add back in the flow that's been | ost,
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and to identify a natural cross section. And when we do
that, it indicates that the river was susceptible for
navigation. And that's sonething we'll get to this

af t er noon.

In doing that, | want to underscore the
rel evance of the hydrologic data that we're providing
and presenting. Qur reports, the Land Departnent's
reports relied on gage data. That gage data is
predom nantly in conditions that were after the ordinary
and natural condition of the river was altered.
Primarily fl ow was being diverted out of the rivers. So
the flow data that we're using underesti nates the
ordinary and natural flowrates of the river. So we're
usi ng | ower discharges than would apply for the ordinary
and natural condition. Pre-statehood were higher.
Therefore, the streans woul d have been nore navi gabl e
t han they woul d be based on the flow data that we're
using. So we're taking a conservative approach froma
nonnavi gability standpoint. Those were the data that we
had avai |l abl e.

QG her folks that you're going to hear from
presumably this week are going to describe the fl ow
estimates that they made for the ordinary and natural
condition that pre-date the diversions and storage and
use of water that kept it out of the rivers.
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But from our perspective, since | feel | can
denonstrate susceptibility to navigation and accounts of
navigability in the depleted condition, to have even
nmore flow on the river only makes it nore navi gabl e.

Furthernore, by restoring those flow rates
does not change, significantly change the velocities or
I ntroduce any ot her hazards that would nmake it | ess
navi gabl e.

And now finally I can start on the actual data
for the Gla Rver. W're at ten to 12:00.

Q W will be picking up at slide nunmber 277
A This is slide 27.

CHAI RVAN NOBLE: Is it a good tine to take a
br eak?

THE W TNESS: There you go. | knew if |
paused | ong enough.

CHAI RVAN NOBLE: Let's cone back, let's nake
it 1:00. WII that work for everybody, or do we need a
little bit nore tinme than that? GCkay. W'Il| get back
t oget her at 1:00.

(Recessed from11:47 a.m to 1:00 p.m)

CHAI RVAN NOBLE: Let's put this hearing back

in order and away we go.

BY MR KATZ:
Q We are ready and | think we are picking up
COASH & COASH, | NC. (602) 258-1440
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wth slide nunber 27 fromthe Gla R ver Power Point.

A All set to go? Al right.

Let's dive into the navigability of the Gla
Ri ver. And again, our study reach goes fromthe New
Mexi co border down the confluence of the Col orado River.
Just by way of preview, if you haven't guessed already,
its stated position is that the Gla R ver was navi gabl e
inits ordinary and natural condition. That it has a
hi story of navigation. Still used for sone kinds of
navigation. It is and was susceptible to navigation and
was nore susceptible to navigation before it was danmed,
diverted, and altered. That's what you're going to hear
about .

The study reach, as | nentioned, crosses the
state fromeast to west. This blue line there, starting
fromthe New Mexico border, joining the Salt, joining
t he Col orado Ri ver.

Q And that's slide 29, and we al so have t hat
bl own up and nounted behind you, correct? And that we
wll leave wth the Comm ssion, unless they don't want
us to.

A As the Gla R ver crosses this entire expanse
of Arizona, it's as diverse as the State of Arizona
itself. So it crosses through broad alluvial valleys
and narrow bedrock canyons. And for that reason the
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state believes that it's inportant to segnent the river
and consider it inits -- each of its characteristics by
segnent. W base that segnentation on its changes in
geol ogy between broader alluvial valleys -- alluviumis
material that's transferred by the river -- and

i nterveni ng bedrock canyons as well as the changes --
conseqguence -- consequent changes in the channel
characteristics, patterns of wdth and depth vari ati on,
and nost inportantly the changes in hydrol ogy as we nove
along the river. W believe those are justification for
considering the river in segnments.

Q In the prior reports where you've dealt wth
reaches, those were basically defined nore by geography
rat her than geol ogy, geonorphol ogy over water fl ow,
correct?

A Yes. You'll notice that there are sone
simlarities between the reaches that were in previous
reports -- it's really the upper Gla -- and then the
rest was dictated either by the Comm ssion itself that
says this is the segnent we're interested in | ooking at
ri ght now, and those are geographical.

M5. HERNBRCODE: Jon, could you project a

little bit nore?

THE WTNESS: Sure. | was asked to speak
| ouder. | think ny nother has told ne since | was this
COASH & COASH, | NC. (602) 258-1440
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bi g.

VI CE CHAI RMAN HENNESS: Wiy didn't you listen?

THE W TNESS: Sonet hi ng ny not her has al so
asked, on nany other fronts as well.

BY MR KATZ:

So we were | ooking at the segnentation based
on the navigability characteristics, susceptibility,
physi cal characteristics, flowrate, tributaries com ng
in, and as Paul just pointed out, the reaches in the
previ ous reports were nore geographical .

l'"mgoing to give you a brief overview of the
ei ght segnents that we divided the river into. And then
| will present infornmation by topic and relate it to
each of these reaches.

So keep in your mnd these different segnents.
|'ll speak to them by number. So do your best to
remenber. Segnent 1 goes fromthe New Mexico |ine down
to the beginning of the Gla Box. The beginning of the
Gla Box is geology. |It's not politics. So there's no
fine line where the Box starts all of a sudden. W nade
the division at the Add Safford Bridge. You could nake
an argunent for it being a little further upstream
Really, that's -- the boundary is gradual. It's
irrelevant, but there is a definite difference between
the character of the river in the Duncan/ Verde Vall ey as
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opposed to in the Box itself.

So Segnent 1 is the Duncan Valley. Basic
characteristics, it's a perennial streamthere. It
remains so. It has this conmpound river channel that we
tal ked about before. Little bit of riffles or very
small rapids, if you wll. [It's got a sand and gravel
bed to it. The channel, the nmain boating channel is
sinuous to straight, and it occurs in a very broad
bottom and valley. There are no rapids or obstructions,
natural obstructions in Segnent 1. There are al so no
maj or tributaries that join in that area.

VI CE CHAI RMAN HENNESS: Excuse ne, Jon. San
Franci sco cones in where?

THE W TNESS: San Franci sco cones in, then the

G | a Box.
VI CE CHAI RVAN HENNESS: So it conmes in there?
THE W TNESS:  Yes.
VI CE CHAI RMAN HENNESS: There is a tributary
t her e?
THE W TNESS: I n Segnent 2.
VI CE CHAI RMVAN HENNESS: Ckay.
BY MR KATZ:
A W' re upstream of the Box. The questi on was,

the San Franci sco, where does it cone in. Sanme thing
wth Eagle Creek, Bonita Creek.
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It occurs to ne that there may by a nunber of
f ol ks who have never seen the Gla R ver and have no
idea what it |looks like. So we prepared sone flyovers
that were nade from Google Earth. So we're using aeri al
phot ography. And we will see how well this works here.
The projector worked well at honme. It takes just a
mnute to load. And what you're seeing is Google Earth
i mges of the river taken from about a thousand neters
| ooki ng down at the river so you have a chance to see
it. As | say, it takes a nonent to |load. W have these
for each of the rivers.

Q And when you're show ng this, does the
presentati on show the river at statehood or in nodern
tines?

A Qbvi ously, in nodern tinmes, but they're aerial

phot ogr aphs, and st at ehood pre-dates airpl anes.

Q | know that we all knew that, but --

A Yes.

Q At |l east | hope so. Although, the earth is
still flat.

MR HELM How old are you?
MR, KATZ: 17.

BY MR KATZ:
Q But besi de that though, Jon, the reason
asked you that is that we are still dealing with fl ows
COASH & COASH, | NC. (602) 258-1440
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in the river that would be within at |east the |low fl ow
rates of ordinary and natural ?

A These are well bel ow the nedian flow rates for
pr e- devel opment conditions.

l"msorry, I'"'mhaving a little techni cal
support here. This is ny son Sam ny youngest. He
postdates original navigability heari ngs.

VI CE CHAI RMAN HENNESS: That's all right, |I'd
use a grandson, too.
BY MR KATZ:

Q And this is Gla R ver Segnent 1 with a flow
of about 136 CFS?

A Right. And that's what you'll see in print up
here is the flowrate on the date of the aerial
phot ograph. Google Earth, if you' ve used that nedia
before, doesn't always have the sane date of aeri al
phot ogr aph avail able. So where we change dates we m ght
note a date in the flow rate changes as wel |.

COW SSI ONER HORTON: That's Chri st mas Day.
THE WTNESS: There you go. M gift to you.
BY MR KATZ:

A So again, this is post-disturbed condition.
This is starting right at the New Mexi co boundary, and
it flows along right here, and I'll stop it fromtine to
time, or give a holler if you want to stop and | ook at
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sonething. You see the low flow channel is wet. It's
much wi der than a small boat. You can al so see the
degree of devel opnent. You can al so see that conpound
channel that | was tal king about earlier. Inside that
is the low flow wet channel. ['Ill just stop for a
second here. You can see there is the wet part. That
color is the water. This is the sandbed from a recent
flood. Now we're getting into the town of Duncan
itself. That's the Church Street Bridge, if you've ever
been through there crossing over. N ce, dense riparian
vegetation there.

Move on downstreamand |I'Il let it run. You
can see nost of the floodplain. The bottomland is
devel oped for agriculture. Qccasionally that |ow fl ow
channel will split into a double channel, for the nost
part in a natural condition. So even -- now we're at 78
CFS. Changed the date to Septenber.

Q And that's significantly bel ow historica
medi an fl ow?

A It is. But it is a wet river. You can
conpare the width of the railroad on the left and the
w dth of the channel to get kind of a sense of how w de
t he channel is. The fact that it's continuous.

VI CE CHAI RMAN HENNESS: Jon, help ne a little
bit wwth the body of water. 78 CFS won't nake it to
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Cool idge, will it?

THE WTNESS: It won't now because it all goes
into the dam ahead of Safford Valley, but 78 CFS absent
man' s i npacts, yeah.

VI CE CHAI RMAN HENNESS: It will go?

THE W TNESS: Yeah. Now, w th diversions and

what not, we'll drink this. You get ahead of Safford
Valley and it will take alnpbst all -- it has the
capacity to take a lot nore than that. So what gets

past that dam of course, is a function of water rights,
who' s supposed to get stuff downstream

VI CE CHAI RMAN HENNESS: You're not tal king
about Cool i dge?

THE WTNESS: |[|'mtal king about -- oh, getting
past Cool i dge?

VI CE CHAI RMAN HENNESS: M question was woul d
78 CFS nake it to Coolidge?

THE WTNESS: Make it to Coolidge Danf

VI CE CHAI RVAN HENNESS: Cool i dge Dam

THE W TNESS: Yes.

VI CE CHAI RVAN HENNESS: You're not tal ki ng
about an internedi ate dam are you?

THE WTNESS: Well, there is a diversion dam
ahead of Safford Vall ey.

VI CE CHAI RMAN HENNESS: Oh, yeah, a conversion
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dam

THE W TNESS: Good question, yeah. So that's
what takes up the water in the normal course.

VI CE CHAI RMAN HENNESS: That and a few punps
in the river bottom

THE W TNESS: Yeah, fair share of wells. |I'm
sure you're well aware.

BY MR KATZ:

Q My obj ective here is just to give everybody a
common frame of reference if they have never seen the
river before. This is a pretty good representation of
what it | ooks |ike during what are now very | ow fl ow
conditions. And later in our presentation we'll talk
about what the pre-devel opnent, the pre-diversion flow
rates were. And keep in mnd the 78 CFS versus what
those flow rates are when we get to that. One nain
tributary cones in. There's sone other comunities
along this area. Apache G ove, York.

VI CE CHAI RMVAN HENNESS: Vi rden.

THE WTNESS: Virden is upstream You're
going to cone down to the 191 Bridge in a nonment here,
get around the bend by Three Way and CGuthri e.

VI CE CHAI RMVAN HENNESS: This was in 20107

THE WTNESS: This is 2010.

COWM SSI ONER ALLEN:  Jon, what is the
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approxi mate depth at this point?

THE WTNESS: 78 CFS. It's averaging, | would
say, around a foot.

COW SSI ONER ALLEN:  Ckay.

THE WTNESS: And I'll get into alittle nore
detail, and I'll show you sone rating curves with sone
depths, specific flowrates. There's the 191 Bridge,
and stop it there. 1'll come back to that at a | ater
time.

Back to our presentation.

BY MR KATZ:

Q Now, |let me just ask you, both Decenber and
Sept enber that we just saw, Septenber of 2010, Decenber
2006, those aren't in the nornal rainy season or
snownelt seasons, correct?

A Correct. Yes. Septenber could be the tail
end of the nobnsoon season. But the flowrates are
certainly not el evated above nedi an fl ow rates.

Q And in July and August they would normally be
hi gher in ordinary weather conditions or in the spring?

A The average conditions in Jul y-August would be
hi gher than say June. Typically the highest flow rates
on average seasonally are going to be in March, April,
May on the G la, on the upper Gl a.

Segnent 2 goes fromthe downstream end of
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Segnent 1, obviously through the Gla Box. The G la Box
is the National Riparian Conservation Area. |It's very
scenic. |It's a bedrock canyon. A beautiful, wonderful
pl ace managed by the Bureau of Land Managenent.

The San Franci sco R ver is one of the nmjor
tributaries that joins in there, and in |ow fl ow
condi ti ons about doubles the flow of the river at that
point at low flow It is perennial through there. The
channel is sinuous. |It's a pool and riffle sequence so
you have slow noving water in pools, short riffles, a
little rockier. The bed tends to be sandy and gravelly
until you get to the San Francisco, and then it starts
to becone a little nore cobbly downstream of that so the
riffles are a little rockier. The channel is sinuous to
strai ght, and again you have bedrock canyon on both
sides which limts the adjustnents of the channel in
response to fl oods and what not, but again, floods not
being a part of the ordinary and natural condition.

There are sone rapids in Segnent 2, sone snal
Class Ils. And again, as we nentioned, a Class Il is a
novi ce level rapid to negoti ate.

Q Bef ore you go on, when you list the nmjor
tributaries, the San Franci sco Ri ver, Eagle Creek,
Bonita Creek, have those tributaries been significantly
di verted since the 1870s or statehood?
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A Yes, they have.

Q And do they contribute today the sane | evels
of water that they would in their ordinary and natural
condi ti ons?

A No, they do not.

Q And t hrough this segnent, are there irrigation
di versi ons or danm ng?

A There are no nmjor irrigation diversions
w thin Segnent 2.

Q But their tributaries are, in fact,

significantly diverted --

A. Yes.
Q -- or at |east sone of thenf
A Correct.

VI CE CHAI RMVAN HENNESS: To what, Jon?

THE W TNESS: Par don ne?

VI CE CHAI RVAN HENNESS: When you say diverted.

THE W TNESS: Agricultural and nunici pal uses
on the San Francisco, and al so Eagle Creek, | believe,
has a water right that goes to --

VI CE CHAI RMAN HENNESS: To the m ne?

THE W TNESS: To the m nes.

VI CE CHAI RMVAN HENNESS: Ckay.

THE W TNESS: Segnent 2, 1'll go back to our
flyover here. Take a |look at the Box. The canyon is
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much nore tortuous. So | apol ogize if anybody gets a
little nauseous flying down this segnent here. Now
we're down to 57 CFS -- this is fromApril 2013 -- just
downstream of 191 Bridge. This is the community of
Guthrie right here, such as it is.

Human i npacts to this reach are obviously
sone -- there's arailroad that runs parallel to
portions of it. There's a railroad bridge. There's a
lot of it that's essentially untouched. There's some
private inhol dings that have sone fences. |It's one of
t he nore popul ar recreationally boated areas. Mbst of
that boating occurs in the spring, but it's boatable
year - round.

One di sadvantage of an overview at this
el evation is you don't get quite the sense of the
verticality of the canyon walls. There's the Ad
Safford Bridge right there. You don't get a sense of
t he spectacul ar scenery, but you do get a sense of the
wdth of the river. Again, plenty of space there for
| ow draft boats. Big horseshoe bend here.

BY MR KATZ:
Q And is flow rate of 57 CFS bel ow what woul d be

the nmedian flow rate in ordinary and natural condition?

A Yes, it is. Significantly bel ow
Q And it's still boatabl e?
COASH & COASH, | NC. (602) 258-1440
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A Yes, it is.

Here's the San Franci sco River comng in.

VI CE CHAI RMVAN HENNESS: Are we goi ng upstream
or downstreanf

THE W TNESS: You're goi ng downstream We're
headi ng west, nore or |ess.

A few twsts and turns. There's the county
line right there. That's not a road or anything, that
white line we just crossed. Myving from G eenlee to
Graham And again, continuously w de channel. They for
sone reason naned this area right here Canel back Lake --
Canel's Back Lake. 1It's just a long pool. There's no
real lakes in the river bottom

The Cass Il rapid is right there. W just
passed it. |It's sonmething that the |locals call Punk
Rock. It's a big rock that sits in the mddle of the
river and you need to go around it.

Predom nantly a single channel. Every once in
a while there's a braid that splits.

VI CE CHAI RVAN HENNESS: That's April 227

THE W TNESS:  Yes.

VI CE CHAI RVAN HENNESS: Spring runoff at 57
CFS?

THE WTNESS: This particular spring in April,
there wasn't a lot of runoff.
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VI CE CHAI RMAN HENNESS: Must not have been any
runof f .

THE WTNESS: No, the Gl a highlands have had
a nunber of years of drought in a row now, and there
hasn't been much high flow on the G a.

Now we're getting down towards the end of the
riparian refuge. You can see the road there. That's
the end of that segnent. Stop it here. W're going to
get down in just a second to the dam
BY MR KATZ:

Q But you're now showi ng -- you were show ng 130

CFS at or about the sane tine frane?

A. | said 30 CFS.
Q 130.
A 130 CFS, yes. So it's variable, and again,

it's a depleted flow.
Segnment 3 --

Q And before you get there, just for our record,
the map of Segnent 1 was slide 32. And slide 35 was of
Segnent 2, and Segnent 3 is on page -- or slide 38, and
we do have enl argenents of these maps avail able for
illustration and the benefit of the Comm ssion.

A Correct. And they're behind nme here. Wen we
actually tal k about the reaches specifically, 1"l pull
them out and point at specific features here.
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Segnent 3 runs fromthe downstream end of the
G la Box down to the San Carl os Reservoir, the boundary
bei ng at Cool i dge Dam where it enters the canyon, the
case where the geography and geol ogy overlie each ot her
pretty nicely. This was a perennial reach. Looked a
lot |like the reach up near Duncan. A little nore fl ow
because of the larger tributaries that cane in during
the Box. It had this conmpound channel pattern, a pool
and riffle and a sand and gravel bed, sinuous main
channel within the broad alluvial valley. There were
and are no rapids in this section. It's all flow ng
over a sand and gravel bed.

The major tributary in this reach is the San
Carlos River which, as | recall, is an intermttent
stream a near perennial but subject to very low flow

during the early sumer nonths.

Q And was that prior to diversion?
A Was what ?
Q In other words, you tal ked about the San

Carl os being near perennial flow, but it had dry
portions of the year where it was dry or near dry. Was
that in its natural condition or was that the result of
agricul tural diversion?

A | don't -- I'"'mgoing to just defer on that.
We did the navigability study for the San Carl os Ri ver
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nore than ten years ago, and | don't recall the answer
to that.

Q But it no | onger today contributes what it
once did because there are significant diversions as we
sit here today?

A Well, there's certainly punping along the way
there, but ny inpression froma recollection fromyears
ago was that that river was never a nmjor contributor in
terns of the normal ordinary flow The nain source of
flowwas the Gla itself.

Segment 3 |'mgoing to show you, but it's
highly disturbed. So we're going to ranp-up the pace
here a little bit once we get past the head of Safford
Valley Dam Now we're at 130 CFS, according to the
gage.

Q And | think that that's where | picked up the

130 CFS is where you stopped the | ast presentation.

A Yeah. So we're reporting gage data that was
either at the -- there's the dam going past it right
there. You can see it diverting off. 1In this case a

little bit of flowis passing, which is kind of an

i nteresti ng phenomenon. There may be downstream
diversions that it's delivering to. | don't know the
mechanics of it. |'ve been there at this tine of year
and seen that exact phenonenon, and there are al so
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rivers where it reaches within this segnent where those
di versions take all of the flow, and then a mle or two
downstream you have flow again in the river. | think
it"s irrigation returns. But again, it's very

di st ur bed.

I want to just show you this part, as you see
the change in the character of the river here from what
it was to what it has becone. It has lost a lot of the
ri pari an habi tat because of the depletion of the water,
and it's just a very different | ooking river.

I'"mgoing to speed it up at this point,
because this is a very |long segnent and there's not a
|l ot to see.

VI CE CHAI RMAN HENNESS: Is the 130 CFS
measured at Kel vi n?

THE W TNESS: That is neasured at the head of
Safford Vall ey.

VI CE CHAI RMAN HENNESS: Safford Vall ey.

THE W TNESS: Yes.

VI CE CHAI RMAN HENNESS: Do you know what it is
at Kel vi n?

THE WTNESS: On this particular date | don't.
And it mght bear no relation to what's fl owi ng ahead of
Safford Val |l ey, because the flow at Kelvin is governed
by the rel eases from Coolidge Dam So it could be, it
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could be 2,000 ahead of Safford Valley and 15 at Kel vin,
and it could be the exact opposite of that.

So I"mjust going to junp ahead here for the
sake of brevity. Comm ssioner Henness asked ne to speed
up.

As we get closer to San Carl os Reservoir you
can see the influence of the invasive plants and
Tamari sk and its inmpact on the river. Again, despite
all that, you see down the center of the corridor there
is, there is a defined channel. And |'ve seen that in
person doing fieldwrk out there. As you push your way
t hrough the tamari sk, eventually you find a little wet
part of the channel that still exists despite all these
maj or di versi ons.

Q And is tamari sk a natural vegetation al ong
this section of the Gla R ver?

A It's natural, but it's not natural for
Ari zona.

COMM SSI ONER HORTON:  It's an invasive --

THE W TNESS: Exactly. Quite troublesone. It
uses a lot of water.

Now we're in the back water area of San Carl os
Reservoir and it's highly disturbed. W're going to
nove on and back it up right here.

And this is a reservoir wthout nmuch water on
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this particular date. And there we see the dam and
that's the end of Segnent 3.

Segment 4 is the canyon downstream of Cool i dge
Dam It's called -- it includes the Eye, Needle's Eye
W | derness. Anot her beautiful canyon area. |In sone
respects simlar to the Gla Box. A little | ess boated
because the access is sonewhat controlled. There are a
nunber of Class Il rapids within there. 1'll get to
that a little bit later.

There's one that's potentially a Cass I,
and that one is the one I showed you earlier with nyself
and ny future daughter-in-law in the front of ny canoe
paddl i ng t hrough there.

It ends about at the State Route 77 above
W nkelman. It is a perennial reach and has a sinuous
channel pattern, pool/ripple sequence again. Mre
cobbl e, nore rocky, in a bedrock canyon. There are a
nunber of snmaller rapids, nunber Ils, a couple of IlIs,
and one that's potentially a Ill, as |I nmentioned.

There are no najor tributaries that cone in
t hat reach. And again, we have a flyover of this reach
to give you an idea of what it |ooks |ike today. Then
we'll make some conparisons to what it m ght have | ooked
like in the past. |It's an interesting dam if you ever
have a chance to go out and take a |look at it.
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For sone reason you're stalled. There you go.

BY MR KATZ:
Q This i s bel ow Cool i dge Dam correct?
A It is below Coolidge Dam W are going to

change dates here. W're in 2011. In Novenber, the
flowrate is 81 CFS. You know it's Novenber because you
can see the trees along the bank have turned col or.
Little bit of fall color there. Again, beautiful

canyon. Continuous flow. This is well below the
pre-devel opment, pre-diversion flowrate. N ce sharp
bend t here.

VI CE CHAI RMVAN HENNESS: This i s Novenber?

THE W TNESS: Novenber 22nd, 81 CFS. And that
woul d be fromthe gage bel ow t he dam

VI CE CHAI RMVAN HENNESS: So then that's been
rel eased or an inflow.

THE W TNESS: That's a rel ease.

BY MR KATZ:
A It's not changi ng geol ogy there so nuch as a
change i n photographs. You see the col or change.

Now we're in February of 2013. 99 CFS. You
can see the river gets quite tight. W're going through
the Needl e's Eye. You now know why it's naned that.
When the early explorers cane down this canyon | ooking
for a route, for a road or a railroad or a canal and
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concluded that it was just too tight and tortuous for a
road, and they called it an inpassable canyon. They're
not referring to its characteristics as for boating.
They were referring to its characteristics for building
a road, a railroad, and they were correct. Not a great
pl ace for a road.

You can see the river, continuous channel down
at the bottomeven at 99 CFS. And we've submtted a DVD
that has all of these flyovers on it so that you can
| ook at them at your leisure. Wen you run it on your
conputer screen, it will be alittle crisper than it
cones through the overhead projector here.

VI CE CHAI RVAN HENNESS: Where is the road,
Jon?

THE WTNESS: Not yet. It's comng up soon
It's 77, cones around the bend, a couple of bends here.
W're still well above Wnkel man here. [It's about 28
mles fromthe dam down to W nkel man.

In the distance you're starting to see sone of
the mning activity up there in the hills. So now we
know we' re getting cl ose.

VI CE CHAI RMAN HENNESS: Must be Chri st mas.

THE W TNESS: There's a road into Chri stnas
and that's a reach that people recreationally boat. |If
they can't get access to the upper part of this reach,

COASH & COASH, | NC. (602) 258-1440
www. coashandcoash. com Phoeni x, AZ



© 00 ~N oo o b~ w N P

N RN N NN R R R R R R R R R
g N W N P O © O N o o0 M W N L O

GILARIVER VOL.I 06/16/2014 144

the segnent, they'll cone in at Christmas and paddl e on
down to Wnkelman. Big hairpin bend. There's 77 right
there. Turn and run parallel to the road for a fair

di stance here. W have a lot nore to see. |I'mgoing to
skip ahead a little bit and stop it just there.

BY MR KATZ:

Q And et ne just ask you, this, as you said a
nonent ago, was bel ow Cooli dge Dam \Wat effects does
t he dam have on what woul d be the natural flow of this
river seasonal ly?

A Actually, it flip-flops the seasonal trend.

Rat her than having a higher winter flow, it tends to
bring the wwnter fl ows down | ower.

Q That's because you're storing the water in the
reservoir?

A Storing it up for the irrigation season. And
then during the summer they release it. Basically, the
section downstream of the dam operates nore |ike a
canal, delivering water to downstream users. And so
it's -- depending on the water supply for that year,
it's either -- it's higher than it woul d have been
absent the releases. Let's put it that way.

Q And even though it's higher than it would have
been absent those rel eases, as the water flows down to
the end of the segnent, it is being diverted for
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pur poses of agriculture or mning, correct?

A Whien it gets down to the downstream end,
that's where the diversions are taken at the end of
Segnment 5.

Q So those don't have as nmuch of an inpact from
Coolidge Damuntil that |ocation as they do bel ow t he
area you just described?

A Yes. The other inpact | would say in that
reach i s because of the absence of floods or the
mtigation of lowering of floods is the channel tends
not to get cleaned out. It tends to have a little nore
strainers than it would otherw se. So you don't have
the big flows that are knocking a | ot of those strai ner
t hi ngs out of the way.

Q And sedinent, is that also building up, or is
that on the upstream side of the danf

A Yeah, downstream of the dam there woul d be
typically sedinent depths that the reservoir is going to
store sedinent and rel ease cleaner water. So it tends
to make the channel rockier than it otherw se would --
w t hout those sands it's a little tougher to boat.

Q But is it your opinion that even at these
significantly | ower than normal flows, the river along
Segnent 4 is boatable in its entirety?

A Yes.
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Q And perennial ly?

A Yes.

Q Thank you.

A Segnent 5 runs from about where 77 and the

river neet up. Down through W nkel man, around the bend
to Kelvin and Ri verside, and then through the low hills
down to the Ashurst-Hayden Dam And we changed the --
we ended the segnment there for a couple of reasons. One
was we break out at the last of the |arger canyons, and
we enter a losing reach of the stream So the stream
starts to |l ose water to the ground as we nove downstream
of Segnment 5.

VI CE CHAI RMAN HENNESS: Segnent 5 ends at the
Ashur st - Hayden?

THE W TNESS: That's correct. That seened
| i ke a convenient dividing point in its ordinary and
natural condition. Boundary woul d probably be just a
hair upstreamthan that but it seened cl ose enough.

VI CE CHAI RMAN HENNESS: M dad was born in
Kel vin, Cctober of 1900.

THE WTNESS: Interesting place. Yeah, I
think you'll see sone of the accounts of some Henness
fol ks that are doing things on the river along the Gl a.
| wondered if that was a rel ation.

Segnent 5, again, that's the reaches. It was
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perennial, pretty close to perennial, depending on how
its operated. It's got that conpound channel pattern to
sone degree. Pool and riffle, sand and gravel, sone
cobbles. Has a straight to sinuous channel. Down to
Riverside it's essentially an alluvial valley with

shal |l ow bedrock a little bit downstream | suppose if
you're a real nitpicker, you could divide this segnment
into four segnents itself, but I'mnore of a | unper than
a splitter and decided to keep this segnent the same.

There's only one Class Il rapid. No Cass |11
rapids or I1Vs or Vs. There's a nunber of smaller C ass
| s throughout here. It has one nmgjor tributary, San
Pedro River, which contributes sone flow, but it's a
smal | er percentage than the fl ow conming down the Gl a
itself.

VI CE CHAI RMVAN HENNESS: Does M neral Creek get
any water in there?

THE W TNESS: l'"'msorry?

VI CE CHAI RMAN HENNESS: Does M neral Creek get
any water in there?

THE WTNESS: There is a Mneral Creek that
conmes in, but it's bringing in a small amount of flow
M neral Creek is |like one of those nanes in Arizona
that -- Mneral Creek, Rattl esnake Gullets and
Cot t onwood Wash, there's a |lot of them
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Segnent 5, flyover here. You can see the
change. W're out of the canyon at this point. 130
CFS. W're going to nove relatively quickly through
there. There's the bridge at Wnkel man. Second bri dge.
There's the San Pedro. Don't blink. Diversion dam
Fish control, whatever that thing is. And it flows down
this valley here, and we see a lot of this. You can see
the increase of the tamarisk, it's this channel. It's
si nuous through here. 1'"mgoing to skip ahead a little
bit because it's a lot of the sane thing.

As we nove past the mning debris and what not .
More of the sane, single channel in amdst the tamari sk.
And again, there's a railroad that runs al ong part of
it. Private crossing there. Rickety old bridge.

VI CE CHAI RVAN HENNESS: Where is the bridge?

THE W TNESS: The Kel vin Bridge?

VI CE CHAI RMAN HENNESS: The Kel vi n.

THE WTNESS: |It's comng up. Again, single
channel .

VI CE CHAI RMAN HENNESS: It's not a rickety
bridge. 1t's a good bridge.

THE WTNESS: Kelvin Bridge is a good bridge.
The one upstream|'msaying is a bridge that you can
bounce by standing on it -- not the Kelvin Bridge.

VI CE CHAI RMAN HENNESS: You're too heavy.
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THE WTNESS: |'ve been told that before, too.

VI CE CHAI RVAN HENNESS: Still goi ng west,
ri ght?

THE W TNESS: Yep. Actually, we're going
nort hwest here at this point. You' re going downstream

VI CE CHAI RMVAN HENNESS: What is the white
l'ine, railroad?

THE W TNESS: That's roads. This side over
here, that's probably a railroad. This right here is an
old dirt road.

VI CE CHAI RVAN HENNESS: That's the old Kelvin
Road.

THE WTNESS: That right there is
Ashur st - Hayden. Sli pped through that canyon, not nuch

noti ce.
BY MR KATZ:
Q Let ne just ask you. You nentioned early on

in that flyover that this is a segnent of the river that
is losing water. Wat is the source of that water | o0ss?
A It's actually the next segnent is the | osing.
This particular reach we just discussed, Segnent 5, is
t he gai ni ng reach.
Q Ckay.
A So there's springs that bring in flowin its
ordinary and natural condition. The fl ow would
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generally increase as you go in the downstream

di rection.
Q Ckay.
A The next segnment down is, in fact, is a good

segue to this slide right here. A losing stream and it
| oses water to its bed, infiltrates into the ground,
evaporates, | oss due to vegetati on.

Q Goi ng back though to Segnent 5, that 130 CFS,
woul d that be a nedian flow rate under natural and
ordi nary conditions?

A Yeah. Again, we're below the long-term
ordinary and natural flow.

Q But at 130 CFS, would this segnment of the
river be boat abl e?

A Yes. Segnent 6 is from Ashurst Dam down to
the Salt River confluence. Again, we're out of the
canyons. W're into the broad alluvial valleys. W'l
go past Florence down to the Gla -- the Salt R ver
confluence. It's a perennial streambut it was a | osing
stream declining in flow, as | nentioned. Again, pool
and riffle. There are no rapids in this section. |Its
one major tributary, the Santa Cruz, which at this point
was frequently dry.

I'"mgoing to show you just a little bit of
Segnent 5 because this river is dead because of man's
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i nfl uence.

Switching to 2006 here at 43 CFS, found sone
coverage with a little bit of flowin it. But you can
see the character of the river changes drastically here
as it starts to dry up and di sappear. And before we go
too nmuch further downstream we start to see a river
that's what we see when we drive over the Gla R ver on
| -10 on our way to Tucson or back up from Tucson, and it
doesn't look like a river hardly at all. And that's due
to the depletion of the flow, taking out the nornal
river flow and using it for other purposes. |'mjust
going to stop --

Q And if the damweren't there, would there be a
perennial flow of water in ordinary and natural
condi ti ons down Segnent 67

A Yes, there woul d.

VI CE CHAI RMAN HENNESS: | woul d | ove to argue
wth that one.

THE WTNESS: Al right.

VI CE CHAI RMAN HENNESS: But |'mnot going to
waste your tinme. But your interpretation of the flowin
the Gla at that rate is different from m ne.

THE W TNESS: Yeah.

BY MR KATZ:
Q When we get further down though, we have
COASH & COASH, | NC. (602) 258-1440
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illustrations of historic boating through that segnment;
do we not?

A W do. W also have the flow records and we
have al nost all of experts' testinobny -- their testinony
is going to be this is a perennial segnent and that the
nedi an flow rates were well above zero.

Q And what all of us have seen in this roomin
our |lifetinme along Segnent 6 woul dn't be what we woul d
have seen at or prior to 1912, correct?

A Correct. We'll bring up the evidence for that
as we nove al ong here.

G ven the change, | thought it would be
appropriate to |l ook at sone historic maps. Now agai n,
these are al so post-di sturbance of the river but they
are early on in the history, and so they bring out sone
rel evant information and al so sone features that are
i nportant to | ook at.

One is, we can see here, at the beginning of
the segnent the red dot here which is close to the
| ocati on of the Ashurst-Hayden Dam You can see that
t he mapnmakers changed the river fromthis constant blue
synbol to this dashed bl ue synbol where they were noting
that this is where flow di sappeared just downstream of
t hat nman- made di version, the yellow arrow there. You
see that. You also see that the stream synbol that they
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used to characterize the river consists of a single
channel and its relatively sinuous. It is not shown as
braided. This is by the nmapnakers of the USGS in 1902.
That pattern conti nues on downstream

Let ne nove further to the west. Again, we
see the stippled pattern here adjacent to the channel is
that high flow fl ood channel that has a nore brai ded
characteristic to it. But you can see that the channel
itself is relatively sinuous and single channel ed.
These maps are from 1902 and 1907, again fromthe USGS.

Movi ng further downstream we go past the
community of Sacaton. | point that out because it cones
up in sonme of the historical descriptions. It sits
right here. There was a river crossing there. W nove
downstreama little bit further, and these are maps from
14 and '07. Here is a map change from 1914 to 1915,
which is interesting, because in 1914 in the upstream
segnent up here they nmapped this with a dashed pattern
indicating an intermttent or seasonally dry riverbed.
And downstream of that they chose to map it as using the
perenni al stream synbol. Cearly not a change in fl ow
because it occurs exactly at the map boundary, but it
does depict the differing conditions observed and
characteri zed by different mapnakers working for the
sane agency.
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From t he archaeol ogi st's standpoi nt, Snaket own
is located right here. Long-termhistorical --
prehi storic archaeol ogi cal site.

Movi ng further downstream a couple of itens
here. W see circled right here a community call ed
Pima Villages. That's a place nane that cones up in a
nunber of the historical descriptions. And there's the
Santa Cruz River. |It's comng in r river left fromthe
west. The arrow right here is pointing at the only
pl ace on the river where there's a marsh or a swanpy
area where that synbol is used along the Gla R ver.

But it indicates that there was sone nmarshy areas
adj acent to the river corridor there.

And finally noving downstreamto the
confl uence, a couple of things here | wanted to point
out on this site over here is a 1912 map, Phoeni x
quadrangl e. You see the Maricopa Villages which al so
cones up in sone of the historical accounts.

Anot her thing that | wanted to point out is,
as you can see, as we change from 1912 to 1948 that the
| ocati on of the |ocal channel has shifted by about a
half mle fromthis point here to this point here. Yet
t he character of how that stream was napped by the
mapnakers is the sane. So the |ocation of the |ow fl ow
channel nmay shift, although its character is dom nantly
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t he sane.

Q And you were just show ng us slides 50 through
55, which are the historical maps to which you' ve been
maki ng reference over the | ast couple of m nutes,
correct?

A That is correct.

Segnent 7 is downstream of the Salt R ver. At
the Salt River the Gla R ver receives a boost in flow
or didinits ordinary and natural condition. And that
segnent we're taking all the way down to the comunity
of Done. It was a perennial segnent, dom nant infl ow
fromthe Salt River. |Its npjor tributaries, there are
other tributaries in that reach, the Hassayanpa and the
Agua Fria, that contri buted m nor anpbunts of flow.

There are no rapids in this section.

Consi sted of pool and riffle pattern. Sand-gravel
stream bed. Sinuous to straight main flow channel and
occurred within a very broad alluvial valley.

Q And if | mght ask, the Salt R ver woul d
perennially flow and contri bute major quantities of
water into the Gla prior to the construction and

operation of the Roosevelt Dam and the subsequent dans,

correct?
A That's correct.
Q And simlarly, the Verde River flows into the
COASH & COASH, | NC. (602) 258-1440
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Salt River and was also a contributing river into the
Gla via the Salt?

A That's correct.

Q And that has | argely been damred up by
Bartlett and Horseshoe Dams, correct?

A That's correct.

Q And if you would -- oh, one of the questions
did have is, whether we're dealing with the Salt River
or the Gla R ver, one of the reasons that those
irrigation-rel ated dans were built is that the water in
its natural condition was overall ocated and there was
not sufficient natural flow to support the agricultural
di versions. Wuld that be substantially correct?

A That is correct. And |I'm basing that on the
accounts of the historical description of irrigation in
the State of Arizona that say that the rivers had plenty
of water for the irrigation up until the white nan got
here and tried to farmnore |and than the rivers could
support.

Q And that was sonetine after the 1850s when we
started seeing nore significant agricul tura
devel opnent ?

A The agricul tural devel opnent and di versions
began around 1860 or so.

Q Thank you.
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A That was Segnent 7.

157

VI CE CHAI RVAN HENNESS: How nmuch effluence is

t her e?

THE WTNESS: Now? | think it's |like 90 CFS

t hat cones out of the 91st Avenue wastewater treatnent

pl ants.

We'll skip the flyover in Segnent 7. 1t | ooks

like a dry riverbed.
BY MR KATZ:
Q Wul d it have | ooked like a dry riverbed in
1912 or in 18407
A No, not according to the descriptions, and
we'll focus on those as we nove on downstream
The | ast segnent goes from Done to the
Col orado River, and the reason | put this segnent in
there is because of the difference in the type of use
that occurred in that segnent.
R ver characteristics are probably al nost
identical to the rest of Segnent 7, but we had a
slightly different use where there was sone historic
st eanboat use and sone floating of logs that indicate
that at | east that segnent of the river supported
different kinds of uses -- or at |east we have

docunentati on of them

VI CE CHAI RVAN HENNESS: Wiere in the world do
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the |1 ogs cone fronf

THE WTNESS: Along the river corridor itself.
Certainly not fromthe hills around, if you've been down
to Yuna.

There are no rapids in this section. It's
kind of basically a sand bed, in a sinuous single
channel .

We al so have sone historic maps fromthis
segnent in lieu of the flyover. Flyover was provided on
the DVD that the State subm tted.

In the red circle there is the conmmunity of
Dome in which the ferry is noted on the U S. Geol ogi cal
Survey Topographic Map from 1926. So as | ate as 1926
the USGS mapnakers at | east were noting that there still
was a ferry present or still had a historical presence
at that point.

BY MR KATZ:

Q Wll, let me ask you this. There are those
t hat suggest that the use or ability to use this segnent
for steanboats, which are fairly large crafts, correct?

A They are.

Q And the reason that that occurred was because
of major floods in the Col orado R ver watershed and this
was all just backwater; it wasn't natural flow w thin
the Gla. Do you agree with that proposition?
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A No. | do not. And the reason being as shown
in this slide right here, and al so there was previously
a backwater report prepared for the Gla River. It was
submtted to the Comm ssion in the past. It detail ed
t he extent of that backwater fromthe Col orado Ri ver,
and that was a relatively short segnent. [It's about 20
mles up to Done. The backwater segnent, as | recall,
was in the nei ghborhood of a mle or two. |In fact, you
can see that on this map right here fromthe Yunma
quadrangl e i n 1903.

Q And that's slide 62, and the prior map that
has the red circle on it was 61, correct?

A Correct.

You see the Col orado Ri ver conmng down in this
si nuous pattern right here with the Arizona-California
border down the mddle of it. You also see the Gla
River coming in with this dry synbol, synbol ogy used to
depict its corridor. And then you see it swtches to
this perennial reach right here, which | interpret as
bei ng backwater fromthe Col orado R ver after nobst of
the Gla R ver had been diverted and taken out of the
natural flow paths. So there is sone backwater wthin
that reach, to answer your question, Paul, but it
certainly does not describe the river up to Done.

VI CE CHAI RMAN HENNESS: So your argunent is
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that it's only about a mle or two mles of the | ower
end of the Gl a?

THE W TNESS: That there would be the
backwat er, correct.

VI CE CHAI RVAN HENNESS: There's backwater from
t he Col orado. Not 20 m | es.

THE WTNESS: Not 20 mles. And we have
hi storical descriptions of boating that went nuch
farther than just a mle or two up the river.

VI CE CHAI RVAN HENNESS: What was the source of
t hat water?

THE W TNESS: The source of that water was the
natural flow of the Gla River.

VI CE CHAI RMAN HENNESS: H™m

THE WTNESS: So in the Land Depart nent
reports, it was divided by topic. These topics were the
ones provided: archaeol ogy, history, descriptions of
the river, historical boating accounts, geol ogy,
hydrol ogy, rating curves -- where it's basically ways to
get flow depths -- and accounts of nodern boating. And
"1l go through each of those topics hitting the
hi ghlights of them There's a ot nore information in
the reports and the material that was provi ded as
suppl enents for these hearings, and I'mgoing to hit the
hi ghl i ght s.
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BY MR KATZ:

Q And except for your highlights or any noted
addi tional information, you would be asking this
Comm ssion in support of your testinony to | ook at the
2003 -- the two reports that you updated in 2003 that we
referenced earlier?

A Yes, those reports and their appendi ces and
the material provided with them

So the archaeol ogy, the big | esson that you

want to take fromthe archaeology is that this river had
a thousand or nore years of irrigation-based
civilization -- primarily in Segnents 3, 5, 6, 7 and
8 -- not really in the bedrock canyon reaches. These
peopl e were river-dependent people. Their identity was
tied to the river. Their use of the river speaks of a
perenni al stream flow sufficient to support fish,
beaver, other wildlife, riparian vegetation. Not a
dried up dusty river, but a wet river with non-trivi al
flow

Q And again, that archaeol ogy and the history
that you'll be discussing shortly depict Native Anerican
civilizations along the mddle and lower Gla River that
wer e sustai nable agricultural communities or
civilizations, correct?

A Correct.
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Q And the history doesn't suggest that they were
wandering fromplace to place or were nonadic, correct?

A Not the river tribes, no.

Q And the river tribes in order to have
sust ai ned year-round agriculture would have had to have
a perennial flow of water down those segnents of the
Gla R ver, correct?

A They woul d need a reliable source of flow,
correct.

VI CE CHAI RVAN HENNESS: Jon, fromthe
st andpoi nt of archeol ogy, how do you expl ain the Hohokam
| eaving the country in a generally consi dered drought?
And what segnent was that?

THE WTNESS: Yeah. Well, there's a bigger
argunent than we've got tine for in a week. | think if
| knew the answer to why the Hohokam di sappeared -- if
they did disappear -- 1'd have a PhD in archaeol ogy. |
don't know the answer to that. | knowit's been
suggested that it related to a concentrated period of
flooding. |It's been suggested that it related to just
overuse of the river. Sone aspect of climte cycl es,
| ots of potential suggestions. But the fact that
remains is that they were here for a |long period of time
and t hey devel oped very conplex irrigation systemnms that
used the river water.
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VI CE CHAI RMAN HENNESS: | ndeed, but they al so
left.

THE W TNESS: They did. But |'mnot aware of
any definitive proof that said they | eft because the
river dried up for a sustained period of tine.

BY MR KATZ:

Q And they were there from about 500 BC to about
1450 or 15007

A Yes, in the md 1400s is when they were
t hought to have -- the society changed. Wether they
left or not is a different question.

Q And if there was a period of five or ten years
of extraordinary flooding or |ong-termdrought, would

that be ordinary in terms of this river?

A I woul d say no.
Q Pl ease proceed.
A One aspect of the archaeol ogy was these canal s

that they devel oped. These canals were not trivial
little ditches. Sone of the individual canals had
capacity for up to 240 CFS. There were tens of

t housands of acres that were irrigated, and the fact
that they were doing it for long periods of tine speaks
to river stability, both in position and in the fl ow
rate. So it was sufficiently stable to have diversions
over |ong periods of tine.
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Q And conpared to the diversions of nodern
tinmes, these were de mnims or relatively small even
t hough they were not mniscule. O let ne ask it in
anot her way. They had over 200 miles of canals that
wer e devel oped, correct?

A There were hundreds of mles of canals, yes.

Q But conpared to the diversions of today, they
were relatively small ?

A Some of them were snaller than today's, sone
of today's diversions. Sone of them were bigger than
sonme of today's. |In cunmulative, today we have a nuch
greater capacity to divert the river than they did at
that tinme.

Q Agai n, by and | arge, even though they may have
been diverting water to adjacent agricultural | ands,
back then a good deal of that water that wasn't soaked
up by crops or evaporated would fl ow back into the
river, correct?

A Yes.

Q And they weren't punping |large quantities of
groundwater. They didn't have the technol ogy to do that
in 400 BC or 15007?

A They did not have technol ogy for deep water
punpi ng.
Q And while part of the recharge of any river is
COASH & COASH, | NC. (602) 258-1440
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fromthe groundwater, whether that seeped into the
ground a hundred years ago or a thousand years ago or is
the result of irrigation waters percol ating back down
into the ground table?

A. There was a nunber of statenents in there

Q Ckay. Wiat I'"'m-- | guess what I"'mtrying to
sinmply ask you and take the |awer's hat off, is whether
or not the river, Gla R ver would have been recharged
by groundwater if there was groundwater avail abl e?

A Yeah, |'mnot sure recharge is the right word,
but there were portions of the Gla River that received
flow fromthe ground, from groundwater, correct.

Q And sone of that would have been the result of
precipitation?

A Absol ut el y.

Q And sone of that woul d have al so been the
overflow of irrigation waters percol ati ng back down into

t he ground?

A Correct.
Q Pl ease proceed.
A Here are sone maps of some of the

archaeol ogi cal sites along the river. This one happens
to be near Buckeye. Sone of the canals just downstream
of the Agua Fria R ver confluence show ng their
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orientation. 1In regard to the question Paul just asked,
sone of the earliest Anglo canals sinply cl eaned out the
ol d Hohokam canals, so they were of simlar size and
| ocation. O her sites along the river -- and |I'm not
going to draw this out in any great detail -- but there
wer e ar chaeol ogi cal sites between Yuma and Phoeni x al ong
the river in that segnent as well as fromthe Salt River
confl uence up to Florence, as well as from Fl orence up
to Safford, and in the above Safford reach up into the
Duncan-Virden Valley as well.

There's limted information in the
ar chaeol ogi cal records about Native Anerican use of
Nati ve American boating. But there are a few things.
The Tohono have an account in their nythol ogy about the
use of a canoe in a large flood. Al so it indicates that
they at |east had famliarity with the technol ogy of
canoei ng. Evidence of using wooden rafts on the | ower
Glain Segnents 7 and 8, possibly on the mddle G a,
according to archeologists. GCenerally were constructed
of perishable materials. Use of bull boats in the upper
Glain Segnents 2 and 3 by the Apache.

Q Wiat are bull boats?
A Bull hide stretched over a wooden frane.

The earliest Spani sh explorers com ng through

called the Gla R ver the Ro de |as Bal sas, river of
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rafts. And Granger, one of the early Arizona historians
notes the Indians used w cker baskets to cross the river
but clearly these were not boat-dom nated societies.

Q And agai n those archaeol ogi cal findings you' ve
been maki ng reference to are pages 67 through 72 -- or
slide nunbers 67 to 72, correct?

A Correct. So there are isolated accounts of
t hose t hings.

Then we nove to the Euro-Anmerican history of
Ari zona begi nning around 1820 when the trappers arrived.
And what we see here is sonme key dates on the bullets,
and on the bottom we see a chart of popul ati on which
tell you how many people were here in Arizona at what
time relative to what things were happening. So there
were not nmany people. As | nmentioned this norning,
there were | ess than 10, 000 people in 1870 in the
territory of Arizona. When trappers got here, there
wer e obviously nmuch fewer than that. By the tine we had
popul ation starting to flow in around 1849 and the gold
rush, people comng through the state using it as a
transportation route through the state, there were still
very few people in here. And at that tine it was
still -- the south part of the Gla R ver was not part
of the United States. Shortly after that, began
irrigating and diverting water off so that ordinary and
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natural condition did not exist |long after the people
canme here.

Now, the railroad was avail abl e as an
alternative to transportation as early as 1871 at Yuma
and across the state within ten years. And
coincidentally, perhaps not, you see that the popul ation
rises shortly after that date but also notes with
respect to the Gla R ver history that the Apache wars
did not end until 1886. So for nuch of the Gla, a
hostile Indian threat was a reality in terns of
settling, using, occupying the river.

Early exploration of Arizona, sone of it did
cone along the Gla R ver corridor. The Kearny
Expediti on was one of those. Sone soldiers that cane
al ong were Carson and Enpory, and you probably will hear
or have seen descriptions of the river fromthose
i ndi vi dual s.

Most travel ers, however, did not take --
follow the river directly. They foll owed Cooke's route
that went away fromthe Gl a.

Bartl ett Boundary Survey, 1850s, was anot her
one. Keep in mnd he was surveyi ng the boundary. He
was not doing a title navigability study. So he nekes
descriptions of the river that reflect his purpose as
setting a boundary. So he tal ks about the river being
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unstabl e as a boundary or as an international boundary.
So sure enough, the lIow fl ow channel does nobve around a
lot. In fact, |I've got a pretty good story about the
i mtrophe reached of the Col orado south of Yuna, for
noder n days about our border patrol not understandi ng
the difference between the | egal boundary and the river
| ocation -- but I'lIl spare you that today.

We nmentioned before that Wi pple as part of
t hat survey described the G la canyon bel ow what's now
San Carl os Reservoir as being inpractical -- but as a
wagon route not as a boating route.

The treaty of Guadal upe Hi |l dago specifically
menti ons navi gation, preserving navigation on the Gl a.

In regards to the Gadsden Purchase, | would
note that travel in Mexico in the tine prior to that
pur chase, Mexi co was aggressively trying to permt,
regul ate and ot herwi se hi nder travel by Angl os through
their territory.

So it gets to the question of -- | hear this
question a lot, for these hearings and previously -- why
didn't trappers boat the Gla? W talked this norning a
| ot about why not use a boat if the river was navi gabl e.
There are lots of reasons. W went through those.
Specifically when it relates to the trappers. First of
all, sone did. Sone built and used canoes. In sone
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cases the river didn't necessarily go where they were
going. Also, they traveled over land to get to Arizona.
So they had ski pped other navigable rivers on their way
here. So it's not entirely surprising that they would
skip the navigable G l|a when they got here. They got
here by wagon. They got here by horseback. They were

| eavi ng by horseback. So it nakes sense for themnot to
have abandoned their horses and whatever they used to
get here. Build a boat, go west, work their way back
upstream and then do what? So they still needed their
horses and they were able to travel over land fairly
easy, so it makes sense that they kept whatever neans of
transportation they had.

Furthernore, the marketpl ace they were taking
their sales wasn't in Yuma. It was in St. Louis. So
they had a |l ot of over land travel to do to get back
where they were going to sell their goods. And there
were fords. There were alternative routes that did not
require themto take the river.

When they got to the Col orado, the question is
well, why did they not float the Gla but they did the

Col orado. The Col orado River to get to the other side,

you need a boat. It's less fordable. It doesn't nean
it's not boatable. It neans it's deeper and w der.
BY MR KATZ:
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Q Let ne al so ask you, are you famliar wth
ot her historical accounts of trappers on western rivers
other than in Arizona?

A Sone.

Q And it wasn't unusual for a trapper that m ght
have conme here from places not on river but on horseback
to build a boat when they cane to a navigable streamif
there were materials, such as Cottonwood trees or other

appropriate naterials for the construction of a boat,

correct?
A Some built boats, yes.
Q There isn't an abundance of | unber or other

materials along the Gla R ver when you get to it from
out of state fromwhich you could on the spot build a
boat ?

A The account of Joseph Ives that | gave this
nor ni ng specifically nentioned that given the |ack of
materials for boat building, they were glad they had
t heir Buchanan boats al ong.

Q And | hate to change our focus to Lew s and
G ark, but during their expedition, once they were off
the Mssouri, | believe they spent a winter in Mntana,
and about 32 out of 44 or thereabouts of the nen and
wonen who were on that expedition then built dugout
canoes wth the assistance of Native Anericans and
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boated the Colunbia in those nan- nade canoes down to

Oregon -- or the Pacific. Are you aware of that?
A Yes, | am |"ve heard that sane story.
Q And agai n, those were constructed out of wood

that was readily avail abl e, presumably, in those areas?
A Right. So they switched boat types as they

went al ong, found sonething that worked for them

Q Pl ease feel free to proceed.

A Ckay. So it brings us to a nunber of the
hi storical descriptions of the river. It's inportant
when you | ook at these descriptions -- because there are
a lot of them-- and they descri be varying conditions.
Thi nk about, well, what segnent --

CHAI RVAN NOBLE: M. Fuller, why don't we take
a break now.

THE W TNESS: Fi ne by ne.

CHAI RMAN NOBLE: Looks |ike this next segnent
of your presentation mght run for a few slides.

THE WTNESS: It does i ndeed.

(Recessed from2:13 p.m to 2:25 p.m)

CHAI RVAN NOBLE: We wel cone you back to
Day 4 -- | nean Session 4.

THE W TNESS: Just feels that way.

CHAI RVAN NOBLE: M. Katz, you nay proceed.

MR. KATZ: Thank you very nuch.
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BY MR KATZ:

Q M. Fuller, without further ado, whenever
you' re ready.

A All right. So we'll talk for a few m nutes
about sone of the descriptions of the historical
conditions on the Gla R ver, and as we | ook at these
descriptions, it's inmportant to be thinking about what
segnent that is being described. As you nentioned, the
reason for thinking about segnents of the river is that
t he geol ogy and the conditions vary significantly over
the course of the river's path from New Mexico to the
Col orado River. W also need to think about what tine
of year in |ight of those seasonal fluctuations of the
river that | showed you this nmorning in terns of high
flow period, low flow period. And also think about, is
this a description of a flood or an unusual drought,
because we want to be thinking about descriptions that
are indicative of the ordinary and natural condition of
the river.

We al so want to think about the tine period of
when that description was made to make sure that we're
thinking -- there were -- actually sonebody was seei ng
sonething that's fairly close to or really was the
ordinary and natural condition of the river and not a
di sturbed condition that's post-depletion of flow
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And al so you need to consider the point of
view and attitude of the observer. For instance, | had
menti oned Joseph lves earlier today. He's the origin of
t he fanpbus quot e about having seen the Grand Canyon and
t hi nking that he was the first Euro-Anerican to have
seen it. And I'll read it for you. He says, "Qurs has
been the first and wll doubtless be the | ast party of
whites to visit this profitless locality,"” speaki ng of
t he Grand Canyon whi ch, of course, is absolutely untrue
and it's an incredible resource for the state.

But, you know, in his m ndset, whatever his
nood was that day, he | ooked at the Grand Canyon and saw
horri bl e wast el and where others have seen incredible
resource.

So we see the sane kind of thing. There's one
hi storical description of the Duncan Vall ey as being a
vast wastel and, and today, of course, it's a highly
profitable agricultural area.

So sone people nmay just have been grunpy when
they were describing it. Sone people nay be a little
bit overenthusiastic. |It's inportant to | ook at the
whol e suite of descriptions and try to deci pher from
that what was the character of the river by segnent at
that particular tine of year when they sawit.

By way of illustrating that, if we | ook at
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this, this is a citation fromthe Land Departnent's
report fromthe U S. Arny reports fromthe Bartlett
Boundary Surveys where in one chapter they describe the
Gla R ver being a half mle wde and twel ve feet deep,
w de bottons and | agoons, and the Pimas were irrigating
field crops in a six to eight mle wde river bottom
So they're tal king about this verdant wet valley, and in
the sane series of reports they're al so describing the
river as being dry, a few locations in md February.

And then in another volunme they say, well,
wat er was not avail able during certain seasons but that
| ogs coul d probably be delivered fromthe Mgoll on down
the Gla, and that river was approximtely 9 feet deep
for 35 mles up fromthe nouth during | ow wat er

So you take all that and you scratch your head
alittle bit and go, | wonder what they were seeing,
what their attitude was. And so again, rather than
relying on any single quote or a single description,
we're going to try and | ook at the suite of quotes and
get a feel for what the river | ooked |ike.

Q And again, the factors that you're asking us
to all consider with respect to interpretation of these
river descriptions are contained at Pages 76 and 77 of
your presentation; 73 through 75 were your sumary of
hi storical findings, correct?
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A. That's correct.
Q Pl ease proceed.
A. Now at slide 78. Sone of the earli est

descri ptions by Anglos were from Coronado in the |ate
16th century. He describes Segnent 5 -- we believe
that's where he was at -- as a deep and reedy stream
Fat her Kino just before 1700 descri bed the

segnent near the Pima Villages -- and | showed you t hat
| ocation of the Pima Villages -- as a channel with | arge
cottonwoods, irrigation, agriculture, and fishernen that
used nets all year-round.

Q And in today's world Segnment 6 is virtually
desert, correct?

A It is. The water is gone fromthat segnent of
the Gla River.

Q So what was descri bed as | arge cottonwoods --
| nmean with | arge cottonwoods and irrigation,

agriculture, large cottonwods take a few years to grow,

correct?
A Ch, vyes.
Q And we're tal king about riparian vegetation in

Segnent 6 that's no | onger present?

A For the nobst part, that's correct.

Q And again, we're tal king about fishing wth
nets all year?
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A Yeah. There are no fish nets in that segnent
now.

Q Go ahead.

A Movi ng on, de Escal ante, Segnent 6. He

descri bes the river as being too deep to ford in
Novenber, which is typically one of the | ower periods of
flow

De Anza, 1775, the upper Gla, 6, 7 and 8,
describes it also dry, also as hal fway up | egs, reaching
t he horses' shoul ders, very deep, flow ng slowy.

James Chio Pattie, one of the trappers in the
1820s, describes the river in general -- and that's what
| nmean by all segnments -- as being beautiful, running
bet ween banks with tall cottonwoods and wi |l ows and
pl enty of beaver.

Segment 7 specifically, 200 yards wi de -- 600
feet -- and too deep to ford, and reports that he built
a canoe to be able to trap both sides of the river.

Q And you'l|l get into further discussion |ater
on of Janes Chio Pattie's excursions, correct?

A Correct.

Q And he indicated that he travel ed from Safford
to Yuma on several occasions by boat?

A According to G P. Davis' nmaster's thesis,
that's what they recorded, yes.
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Q Go ahead.

A The Kearny Expedition, |'ve tal ked about them
alittle bit. Again, they were out doing mappi ng and
| ooking for transportation routes. They describe
Segnment 7 as being 80 yards wide, 3 feet deep with a
rapid current.

In 1846 they said the river was navi gabl e as
far as the Pima Villages -- which is up in Segnent 6 --
possibly with small boats at all stages.

In 1853 he decided that it was not navi gabl e
but also called it a never failing streamw th a |arge
vol une of flow and | arge fish.

One of their nenbers, Turner, described the
river in Segnent 7 as being 100-150 yards w de, average
depth of 4 feet, deep enough for a steanboat.

Segment 1, up near the New Mexico |ine,
described it as being 30 feet wide, a foot deep on the
shal | ows and pebbly bed and fringed with trees.

So again, sone of these descriptions are
contradictory, and we're | ooking at the broader picture.

The Mornon Battalion that cane through in
1847, describing Segment 7, which is below the Salt
Ri ver confluence as being 4 to 5 feet deep, 150 yards
w de.

Gover nment survey, survey of 1846, Segnent 7,
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river is 3 feet deep, 60 to 80 yards wde. Three to 4
f eet deep, 150 yards w de.

Sone of the Forty-N ners describing the Gla
Ri ver principally bel ow the confluence with the Salt,
and a little bit above, Segnent 6, a deep, narrow and
rapid stream And the whole streamis drawn off for
irrigation. Again, in 1849. Let that settle in. So in
1849 the whole streamis drawn off for irrigation
That's ordinary and natural condition, 1849.

I n August, deep, narrow, rapid, nuddy, tal
cot t onwoods.

Segnent 1, 12 yards wi de, foot and a half
deep, abounds with trout.

Segnent 7, again the Forty-N ners, 300 feet
w de, deep enough for swimrers. River occupied a
quarter of the bottonl and. Broad and shall ow. Audubon
traveling along with those groups called it 18 to 20
i nches deep. Deep holes in places.

Again fromthe Boundary Surveyors -- |'mon
slide 85 here -- 9 feet deep and 35 m | es above the
mout h during the low water. 12 feet deep, dry in md
February. Again, recalling their purpose.

Boundary Surveyors, Bartlett, Segnent 6, |ow
flow, navigation is doubtful. Conpletely dry at the
Pima Villages due to irrigation. 50 yards wi de and 9
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i nches deep el sewhere in Segnent 6.

In Segnent 5, 20 feet wide, 12 i nches deep.
These are GO Surveyors, and in their crossings they
describe it variably as a fine stream snooth, lively
current, abundance of water, plenty of water. 12 to 15
feet deep. 18 inches to 2 feet deep.

Moving up into Segnent 7, again, nore and nore
all discussing the presence of water, pernmanence of
water, the fact that water is an expected sort of thing
in the river.

And again in Segnent 6 and in 5. Segnent 6 is
describing it as dry in June, which typically is the | ow
flow period of the year. And later in 1878 there was an
abundance of water in Segnent 5, which is up in the
W nkel man to the Kel vin reach.

Alittle easier to interpret pictures. There
are a nunber of pictures --

Q Again, the river descriptions thenselves were
contained at slide 76 through 88, correct?

A In my presentation and also outlined in the
hi story chapter of the State Land Departnent reports.

Q Can you explain a little bit what the purpose
of the GO Surveyor surveys were and whet her they were
f ocused on determ ning navigability or what the essence
of what they were doing involved?
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A They were setting up the basic | and ownership
grid, a land descriptive grid for the State of Arizona.
So there is a north-south, east-west grid that describes
| ocations in the State of Arizona, and they were doing
the original survey to set those boundary markers and
whatnot. |If they passed geographic features, they would
soneti nes make note of them | think you're going to
hear Dr. Littlefield talk to you a | ot about GO
Surveyors later in this week if he speaks. But they
were clearly not doing title navigability studies. They
wer e describing conditions of the river at the tine they
wer e there.

Q And npost of their studi es were done between
the 1870s and the 1890s after there was already a
significant anmount of settlenent that over tine was
t aki ng pl ace?

A | can't speak to whether nobst of them were
done in that tine period. There were certainly a nunber
of themthat were done in that tinme period. Sone |ater.

Q And on Page 87, two slides ago, those were al
trips that were taken between 1868 and 1890, correct?

A Yeah, those are dates that are listed there.
Those are the publication dates for those surveys.

Again, we're seeing sone pictures right here.
This is 1885. Gla R ver near Ft. Thonas. Not a
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braided stream |It's a single channel such as we saw in
our Google Earth flyover.
Gla River, I'"'mnot sure of the exact | ocation

of this. Looks to ne to be Segnent 3. Arny crossing

the river in wagons. They are not boating it. | get
that. However, | would note the depths there where it's
up to the -- they call this the chest of a horse, the

top of their |egs.
VI CE CHAI RMAN HENNESS: No.
BY MR KATZ:
Q And under those conditions, if you wanted to,
could you float a canoe or a fl atboat?
A Absol utel y.
THE WTNESS: Now, |'m |l ooking at the horses
in the background, Jim not the ones in the foreground.
VI CE CHAI RVAN HENNESS: | thought they were
Shet | ands.
THE W TNESS: Pardon ne?
CHAI RVAN NOBLE: M. Fuller --
THE W TNESS: Sir?
CHAI RMAN NOBLE: -- could | ask you a
questi on? oing back to your slide that begins
Cor onado, 16 sonething or sonething like that. 1t's the
begi nni ng of your river descriptions.
THE W TNESS: Yes.
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CHAI RVAN NOBLE: O at the beginning. You
have your river descriptions, it's the second slide in
t hat seri es.

MR KATZ: 78.

THE W TNESS: Slide 78.

CHAI RVAN NOBLE: Okay. Well, unfortunately,
t he nunbers on ny pages are not readable. | couldn't
tell you what it was. Anyway, you go down through
t here, and you cone to the photographs. 1Is this the
first tinme you' ve presented that information to the
Conmmi ssi on?

THE W TNESS: Regardi ng Coronado or the
phot ogr aphs?

CHAI RVAN NOBLE: All those -- no, all of those
slides that foll ow the Coronado slide. The one that
t al ks about Coronado and the Escal ante and Patti e and
Kearny and the Mornman Battalion, the Forty-N ners and
second Forty-Niners slide, and the U S. Arny and the
Boundary Surveyors, is that the first tine you' ve
presented that information on those slides to the
Conmmi ssi on?

THE WTNESS: No, that information is in the
Land Departnent reports.

CHAI RMAN NOBLE: From previ ous presentations
to the Conmi ssion?
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THE W TNESS: Yes.

CHAI RMVAN NOBLE: Thank you.

THE WTNESS: And if not in presentations, in
the reports thenselves or the information that cane with
it.

Ckay. So we are now on slide 90, which is
titled H storical Photographs and has a picture of the
infantry crossing the Gla River. M. Katz was asking
me a question about whether the depths indicated by the
flow ng water agai nst the wagons and the horses woul d be
sufficient to float | ow draft boats, and | answered yes.

This is a picture of the Duncan -- the Gla
River in the Duncan Valley. And again, single channel,
nonbr ai ded, wel | -defined channel. Looks a |lot |ike that
t oday.

The next photograph on slide No. 92 is a
pi cture that was taken fromthe Burkhamreport.
showed you that early this norning when we were talking
about his distinction of what the channel was versus the

|l ow fl ow or mai n channel .

BY MR KATZ:
Q And when | first |ooked at this, that first
dark -- there's the light area, then a dark area. | was

originally thinking that that was the main channel, but
it is not, correct?
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A That's correct. Burkhamwould say this is the
channel across there. You and I, | would hope, would
agree that the channel is this lighter colored, highly
reflective. That's where the water is. That's what
you're seeing there. That's water. That's sand.

Q That's slide 92 from May of 1909, correct?

A And again, this is well into the period of
di sturbed conditions, well beyond ordinary and natural.

Furt her upstream 1928, |ooki ng downstream
fromthe present | ocation of the Coolidge Dam and a
conparati ve photo fromtoday. And again, they | ook
relatively simlar. 1In this case, a little bit nore
vegetation. Note that the '94 photos are after the '93
fl ood and a certain anount of cleanout of vegetation
occurred during the '93 rel eases.

Gla River near Kelvin in Septenber of 1915,
single channel, not braided. Gla R ver near Kelvin.
Further you see a little nore high flow braiding out in
there, but a well defined main channel wthin that area.

This is from 1908. Again, post-disturbance.
Thi s photograph here is the Gla R ver, a bridge being
repaired. | brought this -- | stuck this in here for a
coupl e of reasons. You can see sone interesting
features here. The guy sitting in the boat is one of
them The boat, on the back of it says No. 5. That
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makes ne wonder if there's a 1 through 4 sitting around
sonewhere or perhaps a 6 through 10. Folks are in this
boat, and they're in the boat despite the fact that over
here in this part of the river you can drop a | adder
down to the bottom but over here you need a boat. So
that speaks to |ow fl ow channel; and then after this
recent flood, there's an inundated area that was swept
cl ean of vegetation, and there's nmuch shall ower water
out here. But the fallway, if you will, the main part
of the channel is off to river left.

Q Again, this is after the flood, the river nay
not have recessed totally, but you're not in a major
flood at the tinme this photograph is being taken?

A It does not appear to be, no.

VI CE CHAI RVAN HENNESS: You don't know where
t hat was, do you?

THE WTNESS: | don't know. This is from
Dr. Littlefield s report. He nmay know t he exact
| ocation there.

1905 fl ood was a very unusually large fl ow
event, particularly in terns of volune and was
rel atively destructive throughout the state.

I n | ooki ng downstream at the WIton Crossing,
again, 1910, fairly far into the period of disturbance
of the river, and you see that river corridor down
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t hrough the m ddl e.
So this is what | draw fromthese phot ographs

and these historical descriptions, is that dom nantly I
saw a river channel that was a single channel. It was
described nostly as a river with relatively noderate
depths ranging froma foot to four feet, occasionally
greater than that. But | would say that was kind of the
sweet spot of the range of descriptions. There were
sonme areas that were deeper. The widths were relatively
noderate as well, 20 to 150 yards, let's say. Sone
subjects -- sone of the reach segnments are subject to
seasonal and annual fluctuations where we see sone
segnents that are periodically dry, but domnantly the
descriptions were of a wet river with reliable,
significant flow volunmes, and also a river that was
characterized by a corridor of vegetation along it. |
woul d say that woul d be the overall characteristic of
the Gla R ver through all of its segnents in Arizona in
its ordinary and natural condition.

Q And the corridor of vegetation would have
normal Iy been cottonwoods and will ows and not the
i nvasi ve Tamari sks that we see today?

A No, the Tamarisks cane in in the '20s and
"30s, as | recall. So that was a post-statehood change
in the river condition.
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Q And just for the record, the photographs were
of slides 89 through 97, and the sunmary of these river

descriptions is at slide 98 where we're currently at,

correct?
A Correct. And | just flipped the slide to
slide 99.

At this point | want to tal k about sone of the
hi storical accounts of boating. And | nentioned this
nor ni ng when | was tal ki ng about boating in general that
there are historical accounts. There are a nunber of
them Sone of themwere in the previous reports. Sone
of them have been found since then, and we've tried to
suppl enent, and there was evidence that cane in | ast
week of a few other ones that we hadn't found. So |
think you find that there will be nore accounts the
| onger you | ook, the nore detail ed you | ook.

There were steanboats that were used on the
Gla Rver, prinmarily in the 1860s after gold was found
around Gla Gty. There were sone steanboats that ran
up to Dome. W can see that in sonme of these newspaper
articles.

There are al so other boats that were used that
they were shipping firewod and they later switched to
just floating it on downstream and had a boomin the
river to collect that firewood.
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Dr. Lingenfelter, his declaration states that
steanboats ran up to five mles during high water, which
is the same descriptor used for the Col orado Ri ver as
boati ng during high water. And they note gas-powered
steaners were used in the 1890s.

Tonbst one Epitaph --

CHAI RVAN NOBLE: M. Fuller, where is Gla
Cty?

THE WTNESS: Gla Cty is about 20 mles up
the river. W're tal king about Segnent 8.

CHAI RVAN NOBLE: It no | onger exists.

THE WTNESS: That's ny understanding. 1|'ve
not seen it on a nap.

CHAI RMAN NOBLE: | can assure you.

THE WTNESS: There's lots of parts of Arizona
that no | onger exist that are sad to see go and sone
that we're probably happy to see go.

Ot her historical accounts -- I'mtrying to
nmove chronol ogically here. Chiricahua Apaches, those
are the ones who used the bull hide boats or bull boats
to cross the river. Also in w cker baskets. Don't know
a |l ot nore about those accounts than that.

Again, as | nentioned earlier, the Spanish had
called the Gla R ver the Ro de | as Bal sas, that com ng
from previous reports prepared and submtted to the
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Conm ssi on.

James Chio Pattie on slide 101, a character, a
trapper, cane here in the 1820s. Made a couple of trips
to Arizona. Wote about it in a diary. Oher people
have witten about himand the things that he's said and
done.

Segnent 7 and 8, he said they had used a canoe
because the river was too deep to ford on horseback. It
doesn't say exactly where within those segnments, but
that was his statenent.

He al so nakes the statement they had -- a
statenment that they had used -- they had nade ei ght
dugout canoes and had a confortabl e descent in these
canoes from Safford to Yura. And he said, according to
G P. Davis, who wote his naster's thesis in this area,
that it was done several tines.

It is also described making rafts to escape an
| ndi an attack and that sone ot her trappers had used
hor sehi de and wood franme boats in the course of their
trapping duties. Doesn't report any problens of any
kind in using those boats other than sone harassnent
fromthe Indians.

VI CE CHAI RMAN HENNESS: But he di d speak about
t he nunber of beavers and beaver dans, no doubt, on the
Gla?
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THE WTNESS: On the Gla? | don't -- | don't
recall any beaver dans on the Gla. | recall sone
di scussion of that on the San Pedro.

VI CE CHAI RVAN HENNESS: You t al ked about
beaver --

THE W TNESS: Beaver -- not danms -- yes. Yes.
So that's what they were doing here. They were trapping
beaver on the Gla, the Salt, and the Verde.
BY MR KATZ:

Q And just to clarify, there are beaver on w der

or swifter flowing rivers that are bank dwelling and not

dam dwel | i ng?

A. Yeah, | believe --
Q Is that correct?
A. -- there's an affidavit fromthe Gane and Fi sh

Departnent that described the use of the rivers by
beavers and what to expect in terns of dam building and
cliff dwelling or bank dwelling.

Q So an abundance of beavers doesn't nean that
there was an obstruction to navigability at the tinme

that M. Pattie was going down the river?

A In fact, fromny understandi ng of what [|'ve
read about beavers and ny experience on rivers, |'ve
never seen a beaver damon any of the -- the Gla River,

any of the places that |'ve boated or travel ed.
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Q Ckay.

A Anot her account I1'd like to stop and park at
for alittle while is this slide 102. The account of
t he Mornon Battalion, Colonel Cook and Lieutenant
Stoneman. And this has been brought up previously and
di scussed in different ways. Wat |1'd |ike to point out
is one thing, Colonel Cook hinself, his quote is the
| ast bullet on the page there that he described the trip
as a conplete failure. But in reading the docunentation
of this particular account | note that the boats
actually arrived at their destination and they arrived
there faster than the ground troops. So what he neant
by a conplete failure, he did not say. But it depends
on what you describe as a failure.

Al so, you need to know that the boat that they

built was they took two wagons. They took the wheel s
off it. They strapped Cottonwood | ogs to the outside of
it, piled on sone nore Cottonwood | ogs, and that was
their boat. They nention nothing about oars, poles,

rudder, anything like that, nor do they nention that

t hey had any experience using boats at all. So | would
suggest there's a couple things there. W have -- they
built the wong boat where they quickly ran aground. It

was a first descent on a river that they had no
knowl edge of boating on, apparently. They nodified
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their boat. They lightened their |oad. They separated
t he wagons. They got rid of the Cottonwood | ogs, and
Li eut enant St oneman boated down the rest of the river

w thout difficulty.

So it's a very nornal first descent sort of
boati ng account. You put sonething on the river. It
doesn't necessarily work so well. You nodify it. It
wor ks better, and you achi eve your goal.

Q Let me ask you this. Does it nake sense that
the mlitary would have ventured to build a boat if they
felt that the river was not navi gabl e?

A Well, not everything the Arny does nakes
sense, but you would think that --

MR. SPARKS: Shoul d have had the Marines build

THE W TNESS: Yeah, you would think that a
bunch of folks sitting there in the heat | ooking at the
river wouldn't propose to build a boat if it was a dry
riverbed or it | ooked extrenely shall ow.

So, true, M. Cook said, Colonel Cook said it

was a failure. Not true, the boat did arrive and it got

t here.
BY MR KATZ:
Q And again, we're dealing with not a properly

constructed boat, because they didn't know in advance
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t hey woul d be using one?

A It was a nodified wagon. And in fact, when
t he wagon got to Yunmm, they sold it and used it as a
ferry across the Col orado R ver for a nunber of years.

Q And there's no evidence that the individuals
that were piloting these ad hoc boats knew how to
navigate a river?

A There was no evi dence one way or the other
that they were experienced boatnen or not. They did
what experienced boatnen did in that they nodified their
boat, made it work, achi eved their objective.

Anot her trip from 1849 that we hear a | ot
about is the Howard famly trip, in part because Ms.
Howard had a baby en route, naned the baby boy G a,

t hought to be the first Euro-Anerican born in Arizona

territory. This was a different sort of trip. They

actually built their wagon boat as a wagon boat. Put it
on Lake M chigan before they left. Tried it out. It
was a 16 by 5.5 wooden boat. It was decked. So it was

built to be used as a boat, and they used it w thout
serious incident. And according to their accounts, they
made the 250 mles fromthe Pima Villages down to Yunm
in three days. Wen they got there, they sold their
boat for $300 and a wagon, put their belongings in the
wagon and conti nued down to California.
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They boated portions of Segnent 6, all of
Segnent 7 and 8. They thensel ves described their
i nci dent as being wi thout incident -- described their
trip as being without incident. The newspaper call ed
t hem r eckl ess voyagers; however, there was nothing
reckless that they said that they did. The Arny sent
out sonme troops when they heard they were boating on
down the river. But it doesn't say whet her they sent
out the troops because they were worried about an I ndi an
t hreat or whether they were worried about the boating
itsel f. But clearly, the folks who did the boating,
they described it as not having a problem They
achi eved their objective.

The Daily Tribune reported that |ots of the
Forty-Ni ners were using boats. W don't know any ot her
facts than that except that they were boating to Yuma in
smal | boats.

The ot her account, folks naned Ham |t on,
Jordan and Hal esworth, 1879 in January, boated from
Phoenix to Yuma. Part of that's obviously on the Salt
River, joined up with the Gla. And this was in a
homermade skiff and they paddled. And their declaration
after conpleting this trip was, the river was perfectly
practi cable for navigation. They found one obstruction
in the formof rocks near Gla Bend. | would take that
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to be near the |location of the G|l espie Damor the
rermants of the Gl lespie Dam and they concl uded that

it would be easier for a flatboat | oaded with produce to
make the trip through two feet or less. Their

concl usi on was, yeah, nore people ought to be boating
and it could be done to carry produce.

Cotton and Binghamin 1881. This is slide
106. Floated Segnents 7 and 8, again, from Phoenix to
Yuma. And in an 18-foot skiff, flat-bottomed. W don't
know much nore about that. W do know that they didn't
report any particular problenms. They |left Phoeni x and
arrived in Yuna.

Q And again, not all, but many of these
incidents are reported in various |ocal newspapers and
t hose references are at the bottomof the slide?

A That is correct. They're generally all from
newspaper reports. Sone of them from ot her docunments as
not ed.

There was anot her ki nd of hunorous account,
the Yuma or bus trip, a fellow naned Bucky O Neill, who
was apparently a character at the tine. He went from--
reportedly from Phoeni x to Yuma. The newspaper editor
deci ded that he had finished up in Gla Bend actually,
but he hinself stated that he went to Yuma. The story
al so accounts that a certain anmount of |iquor was
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consuned and that they had a good deal of trouble
getting through sone sandbars. They were seen pushing
their boat. It could be explained by | ow water; it
coul d be explained by the |liquor, not exactly sure. W
do know that Bucky O Neill was a bit of a character.
But nobody died. The boat and the boaters weren't hurt.
They had to push sone so they had sone occasi onal
difficulties, and it was not cl ear whether the pushing
that they were doing and where they were seen doi ng that
was on the Salt or the Gla. So it's a bit of a sketchy
account. It's one account in a host of others.
Probably can't make too nuch of it.

Two fell ows naned Stanl ey Sykes and Charlie
McLean in the winter of the 1890s. They're making this
recollection to a newspaper reporter fifty-two sone
years after the report, after the actual episode of
boati ng, and they claimthat they built a boat, canvas
over a wood frane and they put it in the Salt R ver, and
at the point they put it in the Salt R ver they
described it as being 15 to 20 foot w de and one foot
deep, and they had a nunber of dry reaches until they
reached the G la confluence. They had sone probl ens at
an irrigation diversion where they capsized. Put their
stuff back in the boat and continued to boat on. And
then they described that after that damthere was nore
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wat er and they nmade pretty good tine to Yunma. So they
had a little bit trouble along the way, particularly
wth |ow water up in the Phoenix area. And granted,
remenber, this was in the 1890s and clearly it was at a
| ow water condition in a disturbed, not the ordinary and
natural condition. But even then, once they got to the
Gla and after the dam they nade pretty good tinme to
Yuma and reported no problens. The boats and the
boaters reached their destination.

Anot her account, these folks -- we don't know
their nanes -- it's an account in the Tonbstone Epitaph.
Two nmen, they boated from New Mexi co hi ghl ands down to
Yuma in a homenade wooden boat. They note that they
danaged or | ost their boat in the canyon bel ow San
Carl os Reservoir, which didn't exist at that tine, that
Needl e's Eye Wl derness area. But they built a new one.
They conti nued on, and they noted no other speci al
incidents. As | nentioned, when you're boating on
rivers, things happen. These fol ks sounded |i ke they
were pretty hardy individuals. Their boat was danaged.
They built a new one. On they went.

Q And again, the nore experienced you are, not
only at boating, but boating a particular river, the
less likely there are risks or hazards that woul d be
present ed?
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A That's correct. The nore experienced you are,
just |like you saw wth the Powel|l Expedition. You know
the river, you know how to handle it, and you know what
kind of boat to use. |In this case the boaters
t hensel ves considered it a success.

The Day brothers in 1891 and 1892, they took a
long trip from Canp Verde on down to Yunma where they
were trapping, and they picked up beaver and otter.

They described it as very profitable. They reported no
problems. In fact, they planned on goi ng back and doi ng
t he sanme thing next year. W don't know whet her they,
in fact, did it or whether it was newsworthy in the next
year or any other year. But that was certainly their
per spective having gone down the river. It was a

boat abl e river and they would do it again.

Anot her account of a long trip, this one from
difton which is on the San Franci sco Ri ver into Segnent

2 of the Gla Rver and the G la Box and then on down to

Yuma, and they had a honemade wooden fl atboat. It
was -- it would be an interesting boat to see a picture
of. It was 18 by 3.5 feet with sone kind of cabin on it

to sleep in or store goods or sonething. They took the

boat on down to Sacaton. They took the train up to

Phoeni x. |t doesn't say why, whether to resupply, visit
folks. It just notes that they stayed there a couple of
COASH & COASH, | NC. (602) 258-1440
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days, and then they went on down to Yuma. The events
that they saw -- reported is they said bel ow San Carl os
they had 81 mles of rough rapids and falls.
I nterestingly, the actual m|eage fromthe San Carl os
Canyon down to Wnkelman is 28 mles, and there are no
falls in there. And then they reported that the river
was snoot h bel ow W nkel man, which is a true statenent.
And that they haul ed their boat and boated from Phoeni x
to Yura on the Salt and then the Gla. So they had a
little difficulty in that canyon. WMaybe a function of
the kind of boat that they had. They descri bed
sonething that they're | owering the boat on a 200-f oot
rope. They're basically lining their boat through a
blind corner. And | have a pretty good idea of which
blind corner that is. And their boat got away fromthem
at that point. It got stuck. It was damaged. They
repaired it, and they went on down the river. They
paddl ed sone, 60 sone mles down to Sacaton fromt hat
point. So clearly the boat was in pretty good condition
or in seaworthy condition. | would al so note that
January and February is not typically high water for
that tinme of year.

Slide 112, Lieutenant Gully and Ri chardson,
sonetine prior to 1896 -- don't know the exact date --
the Arizona Wekly Ctizen reports that they went from
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the Pina Villages in Segnent 8 down to Yuna in a
honmenade wooden boat. They report no incidents other

t han sone hostile Indians as they got close to the

Col or ado.

Q And Pima Vill ages woul d be Segnment 6, not 8,
correct?

A Dd 1l say that?

Q Yes, you said it.

A Sorry. Al right. Correction. Pima Villages

is in Segnment 6.

An incident of floating logs in 1897, the LA
Harol d reports that formerly they were bringi ng wood
down the Gla River on a raft -- used to be rafts -- and
now t hey decided instead of rafts they would just fl oat
the logs down. It doesn't say where they got the | ogs,
but they were com ng from upstream sonewhere, and in the
swift current, they had to put a boomout in the river,
and they would collect themin the vicinity of the
prison in Yuna.

VI CE CHAI RMAN HENNESS: The vicinity of what?

THE WTNESS: In the vicinity of Yuma, the
pri son.

Jacob Shi bl ey or Shipley -- dependi ng on which
account you read -- in 1905, he took a boat from Phoeni x
to Gla Bend. So a small segnent, a small portion of
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Segnent 7. He did this in a wooden boat. He capsi zed
once. He reached Gla Bend. He determ ned he needed a
bi gger boat. That was the opinion upon finishing his
trip. He said nobody should be out there unless the
boat was -- | forget the exact |length. But sone certain
| ength that was proposed.

| | ooked up the flow for that day. It was
about 11,000 CFS. So it was well above ordinary and
natural. | included this report, even though it's
basically a flood account in that it's been nentioned
previously, and | just wanted to put it in that context.

So he had a little difficulty, but he was
boating on sone fairly high water. And | got that
estimate by adding up the Verde and the Salt gages. It
doesn't include any inflow fromthe G a.

G anger reports that a guy naned Stanl ey Sykes
boated from-- the entire length of the Gla. |I'm
including this because it's listed in the Land
Departnent reports. M thought is that this is
referring to the other Sykes. So |I'm not going to nake
any nore discussion of that, and I'm not counting this
as a new account.

Slide 116, we note that the GO Surveyors, at
| east on two instances, one in 1890 and one in 1911,
used boats in the conpletion of their duties needing to
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cross the river, and this is one of those instances
wher e sonebody needed a boat, and | o and behol d, there
was a boat to be had. Even as late at 1911. On these
rivers, people had boats.

Anot her account, page 117 -- slide 117, HMI
Powell in 1849. It's described in McCroskey's report
saying that a heavily | oaded vessel, it had sonme trouble
w th sandbars, and navigation is only practical for
flatboats. This person's advice was, if you have heavy
| oadi ng, send it by boat from downstream of the Pim
Villages. So that was their concl usi on upon conpl eting
t heir voyages.

Nat hani el Jones was al so a nenber of that
Mornmon Battalion. Reports in addition to the boats
descri bed previously, there may have been boats that
were made of wagons in which they put 12 ox in each.
And it doesn't describe anything about success or
failure, just that's what had been done. So if it was a
success, it was done without incident. |If it was a
failure, it doesn't nention that it was a failure, which
seens like it wouldn't be sonething that woul d be
witten about.

Sone ot her accounts, just briefly. The
mlitary in 1869 using a ferry to raft across the river
at high flow up near Fort Goodw n. 1883, the Wekly
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Citizen reports that the Gla has been navigated to its
junction with the Santa Cruz. Certainly is consistent

Wi th previous reports.

There is an account, a very brief account from

1886, February and March, describes the prospector who
built a dugout canoe and took it fromdCifton to
Fl orence. And this is a case of what | would call a
boating failure. Now, keep in mnd, this is a first
descent and it doesn't say anything about this guy's
boati ng experience and that dugouts are notoriously
ti ppy boats. But he took this boat w thout incident,
and he got to the canyon bel ow what's now San Carl os
Reservoir, and experi enced sone problens with what he
call ed the Sawer which is a strainer. He got his boat
tangled up init. Flipped the boat. He |ost his gear,
and it buried his boat. He lost his boat. And he
becane -- whatever his reasons were, whether he was
frustrated or whatever, couldn't get his boat out from
underneath the water, we don't know. But he gave up
boating at that point and he wal ked i nto Fl orence.

VI CE CHAI RMAN HENNESS: He wal ked into
Fl or ence?

THE W TNESS: Fl or ence.

VI CE CHAI RVAN HENNESS: From t he narrows bel ow

t he danf
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THE W TNESS:  Yes.

BY MR KATZ:
Q That was a yes?
A Yes. That was a yes.

He was a heal thy individual, nmade the | ong
wal k, I would guess that to be --

VI CE CHAI RVAN HENNESS: 80 sonme ml es.

THE WTNESS: C ose on, yeah. So a goodly

| ong wal k.
BY MR KATZ:
Q Let ne just ask you this, because | don't

recall whether it's covered later, but a historic trader
or trapper that was an experienced canoei st, would they
secure or tie down their loads with the expectati on that
they mght flip over or capsize?

A Yeah, if | were this guy's boss, | would ask
hi m why you didn't strap your load in. That's pretty
much a rookie boating mstake. You tie down your | oad.
It flips over, your |oad stays, stays in the boat.

Q And your nodern boating experience in your
vari ous canoes, when you have canpi ng gear, food, and
ot her supplies, do you just |eave themuntethered, or do
you do sonething to protect that load in the event of
ti ppi ng over or capsizing?

A Even on the cal nest rivers, | always strap ny
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| oads in.

Q And that would be a common practice
historically as well as in nodern tinmes?

A Yes.

Q Pl ease go ahead.

VI CE CHAI RMAN HENNESS: Jon, you speak, seens
these are all reasonably successful endeavors. Seened
like to me a few years ago back in one of your prior
reports you tal ked about a mlitary effort where they
were going to use the Gla below Gla Bend and gave up
on it.

THE W TNESS: You know, that's how we hear the
St oneman account characterized sonetines, and that's ny
initial understanding. The first tine | read that, that
was the understanding | had, too. But as | |ooked into
the details of it, |I found that the boats actually did
make it to Yuna. They had to lighten their |oads and
nodi fy their boats, but they did nmake it.

VI CE CHAI RVAN HENNESS: So, in other words,
one shoul d assune then that everybody that boated the
Salt on down and the Gla on down were successful ?

THE W TNESS: Not everybody. dearly, there
was this mner right here. The accounts that |'ve
found, they were during ordinary and natural conditions.
You're beating ne to ny summary here, sir, but by and
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| arge, the boating was successful.

VI CE CHAI RMAN HENNESS: Thank you.

THE W TNESS: Frank Burke and George Davis in
Segnent 7, there was a newspaper account that they
were -- sounds like ferrying a | oad across the river,
flipped the boat, saved the gold -- good choi ce.
Recovered the gold. Put it on a train, and conpl eted
their mssion. 1'll let you decide whether it's
ferrying accounts or whether that's a success or
failure.

| guess | would just say from boati ng
experience, those of you who boat rivers know that the
occasional flipping a boat, the occasional bunping into
a rock, the occasional hitting a sandbar is not that
unusual. And | think that's what the report was tal king
about by the presence of occasional difficulties.

Again, | don't count boats during floods. |
t hi nk accounts of what happens during fl oods doesn't
represent the ordinary and natural condition and
shoul dn't be considered in title navigability deci sions.
But again, those boats always seemto be available if
sonebody wants one.

VI CE CHAI RVAN HENNESS: Wth 11,000 CFS, in

your opinion, that would be pretty -- nore than a nornm
flow?
COASH & COASH, | NC. (602) 258-1440
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THE W TNESS: Yes. That woul d be outside the
90 percent chance of flow And we'll see --

VI CE CHAI RVAN HENNESS: But you included it in
her e.

THE WTNESS: | threw it in here because it
was an account that's been discussed in the past. |I'm
not counting that in ny sunmary.

There were ferries. | showed you a picture
this norning. There were ferries along the Gla in
Segnents 5, 6, 7, and 8, and the one in Maricopa Wlls
apparently was there for 25 years.

Again, the use of ferries declined as bridges
were built, as the railroad becane present, and there
are other ways to get across the river and as the rivers
becane diverted and nore dry.

BY MR KATZ:

Q And even though we have the Maricopa Wlls
ferry that was operating for 25 years, the river, as we
|l ook at it today wthin Segnent 6, is essentially dry
because of damm ng and di versi on?

A Yes, it is.

So, are these --

VI CE CHAI RVAN HENNESS: Segnent 6 is from
where to where?

THE WTNESS: Segnent 6 is fromthe Salt River
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confl uence upstreamto Ashurst-Hayden.

So were these successes or were they failures?
| woul d define a success is the boat, the passengers,
and the cargo arrive.

I would define the definition of a failed
boati ng account is there was a death or serious injury,
the cargo was conpletely |ost and not recovered, the
boat was destroyed and not repairable, and the trip was
not conpleted. That's what | would say is an exanpl e of
a boating failure. However, | also note that those
ki nds of boating failures occur on |ots of navigable
rivers. For instance, the Mssissippi is replete wth
accounts of things that -- people who have died, cargo
that's been | ost, boats have been destroyed and trips
not conpleted. So by virtue of the fact that sonmebody
had a problemon the river doesn't necessarily make it
nonnavi gabl e.

Thi ngs that | would say do not count as
failures is sone kind of a difficulty or problemthat
was resolved during the trip. So if | got stuck on a
sandbar tenporarily, pushed nyself off, that's not a
failure. That's just an occasional difficulty. That's
just part of boating.

FI i pping a snall boat, a |ow draft boat, that
is also not that unusual. Certainly not desired, but
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occasionally it happens. GCccasionally it happened on a
| ine or portage or on an obstacle. That is also not a
failed boating attenpt. Having to nodify your boat to
fit the condition, particularly if it's a first descent
and you're using a honenade boat, it's also not unusual.
| nmentioned the Stone Expedition in the G and Canyon
where they actually cut their boat in half and shortened
it by 4 feet, rebuilt the boat, and continued on.

Simlarly, | would not describe as a failure
havi ng a newspaper editor describe you as daring or
adventurous or any other adjective that sounds scary.
It's what you said about the trip yourself and whet her
you, in fact, net the criteria of success of getting
there with your boat and | oad intact.

So were these historical accounts successful ?
Yeah. There were no deaths. There were no injuries,
and all but one boat reached its destination.

So ny conclusion is domnantly the historical
boati ng accounts are accounts of successful boating.

On the Gla R ver, what kinds of -- types of
boati ng were they doing? Wat kind of trade and travel
were they doing? W have accounts of people hauling
goods, carrying passengers, doing exploration, mlitary
use, ferries, fishing, trapping, hunting, survey, and
travel; and the boats that they were done in,
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domnantly, as | said earlier, in snall, |low draft boats
dom nantly in the downstream direction.

These are the segnents in which these
hi storical accounts occurred, nost of themin Segnment 8.
But sonme kind of account in every segnent.

Tinme of year, it wasn't done just during
unusual flooding. It was done seasonally. W don't
have particul ar accounts from August, Septenber. Don't
know why. But those are typically higher flow nonths.
We have accounts fromthe winter. W have accounts from
the spring. W have accounts fromthe fall. W have
accounts from June, which would be the seasonal | ow
wat er .

These boating accounts occurred on normal fl ow
ranges, not during floods. They're within expected
range tinme period. They also account sone difficulties
w th sone mannade obstacl es, such as depleted fl ows and
irrigation diversions. And again, all but one reached
its destination.

So that's our historical boating accounts. W
can nove to the geol ogy right now.

BY MR KATZ:

Q And before you do, just for the record,
didn't interrupt you on purpose, but slides 99 through
126 for future reference are the slides that deal with
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hi stori cal boati ng.
A That is correct.

I'mat slide 127 now. The geology is variable
over the river's length. This is quite a stretch of
Arizona, and it's not unexpected that the geol ogy woul d
change.

Anot her finding, a key finding fromthe
geol ogy reports in our, in our submtted reports are
that the channels nove but essentially they stay the
sanme. So this |ow fl ow boat abl e channel doesn't change
much except perhaps in |ocation. But also renenber,
fl oods aren't ordinary.

| al so di scussed previously whet her the
channel s are brai ded, conpound. | woul d suggest that
the flood channels have sone braiding character to them
but the boati ng channel generally does not. And al so
brai ded or not, you can boat a braided channel if
t here's enough wat er.

This graphic right here depicts the
variabilities of the geology. The grays are bedrock.
The gray tones are bedrock. The yellow is alluvium or
soils. So you can see the change in geol ogy as you nove
across the state froma narrow alluvial valley to
bedrock, alluvial valley, bedrock, and then dom nantly
alluvial valley down to the Col orado.
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Dr. Gary Huckl eberry wote the geol ogy section
of the lower Gla report, the Land Departnent's origina
report that discusses the changes in the geol ogy of
Segments 3 through 8. That's from Safford on
downst r eam

He al so makes reference to the Burkham st udy,
and notes that it was due to a period of unusual
fl ooding. Having said that, he al so describes the
Kear ny Reach as having a single sinuous channel. And he
al so notes that his work did not cover the canyon
reaches of the Gla R ver, that he's only | ooking at the
val | ey reaches.

He al so notes this depiction, this change,
this difference between the low flow, the nain channel,
and the higher flow braided channel. 1It's also in
Huckl eberry' s work.

He al so nmakes the statenent that the GLO
channel plots -- so the surveyors as they were doing
their boundary surveys occasionally would draw a sketch
of what they thought the channel | ooked |i ke between
section lines. And in his experience in doing a | ot of
channel location work is that those plots are
not ori ously i naccurate except at the section lines. So
to look at this for evidence of channel patterns is not
usi ng the best source.
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Al so, having worked with Gary on a nunber of
occasions, we are both by training fl ood
geonor phol ogi sts and tend to be thinking nore about
flood patterns and the river corridor in general than
the low fl ow mai n channel that we're interested in for
navigability; nor was Gary at that tine doing those
reports focused in on determning the ordinary and
natural condition of the river. W were |ooking at
condi tions as of statehood w thout consideration
explicitly of the changes due to hunman i npacts.

In those geologic reports on slide 130, you
can see that there is a geonorphic response to those
human changes to the river. Specifically, the | oss of
the low fl ows. When we take out the flows for
irrigation, for storage and dans, et cetera, it affects
the ability of that navigable | ow fl ow channel to
recover. So it takes longer for it to recover. So the
patterns we see today in post-flood, et cetera, it takes
| onger for a pre-flood condition to be re-established
Wth respect to that flood channel.

The persistence of flood inpacts that we see
today are not as representative as what would occur if
the river were in its ordinary and natural condition and
the low flows were still there.

Al so, the change, the absence of | ow fl ows,
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t he absence of floods affects the ability of native
species to conpete with nonnatural species, and we see
t he i nvasi ve speci es outconpeting along the river
segnents where the fl ood cycle has been interrupted.

And also with the loss of the low fl ow we have
changes in the sedi mrent budgets of these rivers, and
that has inpacts for how the channel | ooks today in
terms of braiding and i ncreased deposition of sedinment
along the river corridors.

Sone of the other factors fromthe geol ogy;
one, there are no waterfalls. Rapids are rare on the
Gla River.

The Gla R ver is what's called an exotic
stream That neans its source is not proximal to the
river itself. |1t's being basically run off fromthe
G la uplands in New Mexi co and ot her distant sources as
it traverses the desert sections of Arizona.

Wat er tabl e previously was high, which changes
how the river is being attributed fromthe groundwater
flowin that there are gaining and there are | osing
segnents, and |'ve listed those by segnent here.

Basi cally, the bedrock canyons, the streamis gai ning,
and in the other segnents the streamis | osing.

And sandbars, geologically, |ots of navigable
rivers have sandbars. W' ve tal ked about that already.
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Sone of them do exist on the Gla River, but again,
those are just obstacles to go around.
I'mready to begin the section on hydrol ogy,
if you would like to go on now or --
CHAI RVAN NOBLE: Let's go on.
THE WTNESS: Al right.
BY MR KATZ:
Q And the sections that dealt wth geol ogy, just

for the record, were slides 127 through 1337

A. Correct. 131.
Q 131.
A. Yes.

So we're at 132 right now W're going to
present the key findings fromour hydrology in the Land
Departnment reports. In the original reports we provided
a lot of data in a lot of different formats. W
provi ded data from pre-statehood conditions, whatever
measur ements were avail abl e at statehood, year of 1912,
post - st at ehood, long-termrecords. W presented the
means, the nonthly averages, the nedian flow rates, the
ranges of flow, the 90 percent discharge, the 10 percent
di scharge. W provided information on the seasonality
of flow W provided information on floods and
droughts -- those are rare -- and they're not part of
the ordinary condition of the river.
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We provided estimates from-- based on U. S.
Geol ogi cal Survey and Bureau of Reclamation -- the
Recl amati on Service, excuse ne. Flow neasurenents, but
al so fromother sources, fromtree ring data, from other
studies, fromother nodeling type studies, but we had a
heavy reliance on the nodern U.S. Geol ogical Survey Gage
Data fromthe |ate '80s to the present. W described
that this norning.

We' ve provi ded both nean and the nmedi an. Both
were provided. The nean is commonly used. It's nore
commonly used as a neans of conmmuni cati on bet ween fol ks.

The median, as | noted in those original
reports long ago, is nore reflective of the ordinary
condition, and that's why we provided those data sets in
t hose reports.

There is seasonal variation. | showed you
t hat generalized curve with winter increases and npbnsoon
summer i ncreases. Summer nonsoon increases the flow
Those kinds of variations are nornmal for navigable
rivers. Sonme rivers have fluctuations that relate to
freezing in the winter. Sone have different flood
seasons later in the year, early in the year. Seasonal
fluctuations are a normal part, and those are
represented in the data that you' ve been seei ng many
ti mes previously.
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There are floods. There are droughts. Those
are rare things. That's why we call themout. That's
why they nake the news. They're not ordinary. They're
unusual . Newsworthy. But they're irrelevant to the
determ nation of navigability. They are not the
ordi nary and natural condition.

VI CE CHAI RMAN HENNESS: How do you defi ne
"“drought,” Jon?

THE W TNESS: There is a scientific definition
of drought which is a certain nunber of years of bel ow
average, a certain amount of bel ow average fl ow -- that
is in the record sonewhere. Perhaps one of the experts
here can rattle that off fromnenory. |'mgoing to use
t he conmmon sense definition of drought.

VI CE CHAI RVAN HENNESS: But you say it's not
common, it's not ordinary?

THE WTNESS: No. | would agree that it's not
ordinary. And that's why we call it a drought. It's
sonet hi ng unusual that's happening. |If the river is
hardly ever flowng, | would say that's its norma
condi tion, not drought. Drought has to be bel ow sone
threshold of normal from a common sense standpoint.

And generally you know when you're in a
drought after the fact. You | ook back at the data and
say oh, the data indicates that we were in a drought.
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You m ght have the sense that it's dry, but whether it
meets that scientific definition is sonething you
determ ne after the fact.

VI CE CHAI RVAN HENNESS: Sone of us deal nore
wth those things -- recognize it alittle earlier than
sone of you technicians.

THE WTNESS: | suppose the price of water
m ght change, depending on where it's comng from

The flow data we cited are perfectly reliable.
They were the best available data at the tinme. They
still are the best avail able data that describe
long-termflow records. They're based on act ual
measurenments. They're routinely used for court
decisions. They're relied on for water supply
deci sions, water rights, permtting recreational
boating, all sorts of other uses. The gage data
provided, the flow data are reliable, sound, scientific
i nf or mati on.

BY MR KATZ:
Q And agai n, gage data, as you descri bed
earlier, underestimtes historic flows; is that correct?
A That's correct. So to underscore what | said
earlier, the nunbers that we're using are | ower than the
ordinary and natural conditions of the river. So the
river flows are less. That neans the depths are |ess.
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But we can show that you can boat in the conditions of
the flow rates that are based on the flow data that we
used. It's only going to be nore navigable, greater
depths, et cetera, by using flow data that represent
ordi nary and natural conditions.

It woul d have been great to have the budget
and the tinme to go back and do such studies, but there
have been ot her fol ks who have done those studies, and
we're willing to concede the results that are presented
in sone of those studies.

These are a sunmmary of the data that were
publ i shed previously by the Land Departnent for the Gla
River. And in this chart here you see various gaugi ng
stations fromDone up to Virden in the segnents that
they go wth.

The second colum, the nedian flowrate, if it
were avail able, the 90 percent flowrate. |In this case
| nmean it's greater than this flow rate 90 percent of
the tine. Again, renenber, this is post-disturbance,
and the kind of depletion hydrology that has occurred
since the ordinary and natural condition prevail ed has
been nost inpacted on this flow rate right here.

And then the | ast colum you see the period of
record. Again, you see that those are relatively far on
past the period when the rivers were in their ordinary
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and natural condition.

QG her parties are submtting estimtes of the
undepl eted flow rate. M. Burtell's estinmates are here
for Segnents 1, 2, 3, and 4. You can see his nunbers
here from80 -- these are by nonth and they' re nedi ans.
From his report you can see these flow rates are
typically three-digit type nunbers ranging froma | ow,
nmont hly | ow of about 80 CFS, cubic feet per second, up
near the New Mexico border down to bel ow Cooli dge Damto
a high nonthly of about 845 CFS. A high nonthly, even
up at Virden, is around 315.

M. Burtell did not provide estinates in
Segnents 5 to 8 that | sawin his report. They may be
in other work that he's done.

M. Gookin provided i nformati on predom nantly
for Segnent 6, ny Segnent 6 and 7, a little bit into 5,
and he proposes a nedian flowrate in the nei ghborhood
of 345 down to 193 above the Salt R ver and then up to
774 with low flow rates that you see over there in the
far right, and nean flow rates that he reported over
t here.

Q Bef ore you go on, when we | ook at the
reconstruction that M. Burtell did for Segnents 1
through 4, are all of those flow ranges wthin those
segnents that woul d be boat abl e?
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A Yes.

Q And with respect to the range of flows that
M. Gookin reports at slide 138 for Segnents 6 and 7 --
or 5, 6, and 7, would those be boat abl e?

A Wul d you repeat the question?

Q Yeah. | was asking the |ater data that you
referred to that the flow rates that were presented by
M. Gookin, | believe on slide 138, at |east that was ny
under st andi ng of what you were saying for Segnents 5, 6,
and 7, would those be flow rates that would create
dept hs significant enough to boat?

A Yes.

Q And again, we are nore concerned from a
navi gability or boating perspective with the depth of
the water, not cubic feet per second in ordinary

condi ti on?

A That is correct.
Q Pl ease go ahead.
A The rubber neets the road at the depth.

As far as |I'maware, Dr. Mussetter did not
produce any flow data for whatever reason.

Wn Hj al marson, working primarily in Segment 7
and 8, produced these estinmates from his previ ous work,
medi an flow of 1,750 and a base flow of 290 up at the
confluence with the Salt R ver down to 170 CFS near the
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nmouth of the Gla at the Col orado R ver.

And |I'm sure these gentlenen will be speaking
to sone degree later in this wek, and if |I've nade sone
estimates there they can -- if |'ve nade sone errors
there, they can correct those.

There are ot her estinates of undepl eted fl ow
rates that have been out there. The Bureau of Rec has
made sone, ot her publications, and they are uniformy
| arger than the flow data that we are using here.

Some of those are fromtree ring studies; sone
of those are fromother types of nodeling studies. But
again, they're all higher than the flow rates and the
information that |I'mbuilding ny case on.

So we used the best avail able data. The flow
is predictable. Those data show us that. It's within a
specified range 90 percent of the tinme. The flowis
reliable. It's perennial, and it's significant. And
pre-devel opnent flows were higher. That's really al
you need to take fromthis portion of the presentation.

Now we nove to the rating curves.

CHAI RVAN NOBLE: W'l take a break after your

curves.
THE WTNESS: All right.
BY MR KATZ:
Q And agai n, your hydrol ogy summary was sl i de
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132 through 140, correct?
A Correct.

Now |I'mat slide 142. And we'll tal k about
these rating curves, and that would be a great place to
take a break right after, and then we'll dive into sone
specific segnents and how t hey apply.

So the rating curves were used to devel op
estimates of flow depth and wdth. W based them on,
partially on rating curves that were used by the U S.
Geol ogi cal Survey -- a nunber other experts took the
sane approach -- as well as field sections. W tried to
make those data sets representative of each of the
segnents, so rather than having one curve that applied
uniformy to the entire river, we have one or two curves
that applies to each segnent as we define them

They are al so based on actual neasurenents and
observations of flow depths and wi dths, and we wanted to
check and nake sure that our results with the historical
descriptions are consistent with historical descriptions
that | tal ked about earlier. So that was kind of our
reality check. 1It's one thing to run the math and get a
nunber. It's quite another to go back and say, yeah,

t hat nmakes sense with what we see in the field and what
ot her fol ks descri bed as havi ng seen when they saw t he
river previously.
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What |'m giving you here in these tables are

by segnent the depth estimates for three flow rates.
One is the nedian flow rate, which I would suggest to be
the nost representative conditions. Half the tine the
flow is higher than that; half the tine it's less. The
90 percent flow, which would be sonmething akin to base
flow Alowflowrate, again, for the depleted
condition. And then also just for conparison, the nean
annual flow rate, which is the nunber that we've given
you in the past. The nunber | want you to focus on are
t hese depths right here. So for the Segnent 1 at the
upstream end, we're | ooking at depths that are in the
nei ghborhood of a little greater than a half foot at the
base flow condition. And at the nedian, they're in the
nei ghbor hood of about a foot. This is the upstream end
of Segnent 1. This is near the downstream end of
Segnment 1.

Q Is there any difficulty in floating a canoe or
boati ng a canoe down waters of that depth?

A According to the U S. Fish and Wldlife
Service and the data | presented this norning, a half

foot depth is the m ninum for canoeing.

Q So .9 or 1.2 feet are above that?

A No probl em

Q And they may not be ideal conditions, but they
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are boatabl e conditions?

A That's correct. It's nore fun to boat when
there's greater depths. It's plenty boatable at these
dept hs shown here.

Segment 2, about the sane. A little nore than
a half foot at the base flow, the depl eted base fl ow
condition, and at the depleted nedian condition, about a
foot deep. And again, as | nentioned earlier this
nor ni ng, when you have enough depth, you al nost al ways
have enough w dt h.

Q And these curves are depleted conditions and
are not natural conditions prior to significant danm ng
and di version?

A That is correct.

Segnent 3, near Solonon. Keep in mnd, this
is a very depleted river section right here. 2 CFS.
That's irrigation that takes out alnost all of the river
flowin this segnment right here. So we see they are a
little bel ow those thresholds in this depleted
condition. But here at the head of the river of the
vall ey in Segnent 3, depths are sufficient for shall ow
draft boati ng.

Segment 4, we don't have the data. W did not
have the data for this segnent. W?'re going to cone at
it froma different direction. It was not reported in
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the original Land Departnent reports, and that's what
|'mreporting here, what was in the original |and

reports. W' ve gone a separate way of conming up with a

rating curve for this section which I'll showin a bit.
But at the nean annual hydraulic depth -- it's
t he average depth, not the maxi mumdepth -- was a little

under three feet.

Near Kelvin in Segnent 5 using the rating
curves in that area, again, this depleted condition,
about a third of a foot at 26 CFS, but the nedian fl ow
around 270, over a foot in depth.

Al so fromthe Land Departnent report, at
A berg in Segnent 6, again, depths that -- they provided
a rating curve, and you can see that even at their
| owest condition, the depths are pretty uniformy above
a half foot.

Same for Segnent 7, a rating curve provided by
the Land Departnent, half foot or greater as the flow
rate goes up. Think of these values in the context of
t he undepleted flows that were reported by the other

experts in this case

- we're going to hear about

|ater -- that are in this range right here, and those
depths are a foot and a half to three foot, in that
range.

The | ower end of Segnent 7, again, flow rates
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greater than a foot, and Segnent 8, we have very little
data that was in the Land Departnent report, but at the
mean annual flow, a depth of about three feet.
Conparing these rating curves that were in the Land
Departnent reports and the upper Gla report, you can
see that in general depths that were reported by others
are greater than the depths that are reported by the
Land Departnent. That's consistent with what |'ve been
telling you. The flowrates are greater in the

undepl eted condition; therefore, you woul d expect that
the depths would go up as well. Simlarly, wth the
results for Section 6, M. Gookin, there's substanti al
issues with the cross section there that we can get
into, if needed. Those depths seemto be a little bit
low, but still in that boatable range.

And in the H al marson data, again, you've seen
in the previous testinony, these are depths that | would
concur with. They seemrealistic based on the
met hodol ogy that he used, based on the observations that
we read in the historical record, based on the
princi ples of river geonorphol ogy, et cetera. These are
very reasonabl e estimtes and what | would think would
be representative of section -- Segnent 7 and 8.

This is a good place to take a break.

CHAI RVAN NOBLE: | think this is the tine to
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take a break. Take a break for about five or ten
m nutes. Just be a short break.

(Recessed from3:37 p.m to 3:48 p.m)

CHAI RVAN NOBLE: M. Fuller.

THE WTNESS: All right. Wl conme back. Thank
you.

This is the part where we start stitching
together all of the little pieces of information that
| ' ve been laying out for you all day. Taking the
hydr ol ogy estimates, taking the rating curves, taking
t he descriptions and piecing themtogether and sayi ng
what ki nd of boating are these segnents susceptible to.

The requirenments for boating by different boat
type, | gave you in the boating presentation. The flow
data, | gave you seasonally and nedi ans and the 10 and
the 90 percent range. And what we're doing now is
putting that together by segnent.

And 1'Ill give your brain a nonent to absorb
this chart right here. W prepared this kind of chart
for each of the 8 segnents, the graphics of the segnments
Joy is putting up behind us.

So Segnment 1, again, is fromthe New Mexico
border down to the begi nning of the Box, this area right
here. What you see on this chart right here is all this
informati on put together. So on the vertical axis we
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have flow rates ranging fromO CFS to 2,000 cubic feet
per second. Along the horizontal axis is each of the
nonths. 156 is the page nunber.

The other lines on this chart include the
average nonthly flow taken fromthe gage data, the
nodern gage data for Segnent 1, that cane fromthe gage
near Virden, which is the upstream end, and you can see
t hat seasonal fluctuation highs around March, lows in
June, and the nonsoon push in late sumer, early fall

That's this darkest line with the nountains in
it. The red dashed line right here is the 10 percent
flowrate. So -- | think this is actually backwards --
10 percent, 90 percent. But 90 percent of the tine it's
|l ess than this. 10 percent it's greater than that. So
404 CFS. The base lower than 90 percent flowrate is 21
CFS. So for the nobdern gage data, Segnent 1, 80 percent
of the tinme is between 21 and 404 CFS. That nonthly
flow fluctuation fits wthin that bracket between the 10
percent and the 90 percent. The 50 percent range, the
50 percent nedian flowis 91 CFS.

We took the rating curves and | ooked at the
fl ow dept hs generated by those flow rates and sai d,
wel |, what kind of a boat can you put in there according
to the federal criteria. So at 21 CFS we' ve got at
| east a half foot of flow, so we can put in canoes,
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kayaks, other |low draft boats like that. And that
represents the blue range right here.

The purple is depths that are too | ow for even
canoes. So below 21 CFS with a 90 percent flow rate,
sonewhere in that range is the depth that generates |ess
than a half foot. So purple, no boat. Blue, canoes and
kayaks. Above that is canoes, kayaks, flatboats, lots
of different boats, because the depths are sufficient
for those types of boats.

O f the chart up here, sonewhere up here is
t he two-year flood, so these are nonfl ood di scharges.
Clearly, we can -- the upper boating limt is well above
2,000 CFS, but that's well outside our ordinary
fluctuation. So the ordinary and natural fluctuation of
flow on this river is between here, and 80 percent of
the tinme we can put a boat on there.

BY MR KATZ:
Q And a two-year flood is off the chart or above
2,000 CFS, but a 100-year or a 500-year flood would be

way off that chart?

A Vel | beyond our vertical axis.
Q And again, the best reflection of ordinary and
natural condition on all of these illustrations is the

91 CFS, but the base or low flow, 90 percent of the tine
is 21 CFS or higher?
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A In the depleted condition. So to get at the
ordinary and natural condition, | also added this dashed
line on right here where you see that seasonal
fluctuation, and this conmes fromthe reconstructed
medi an nmonthly flow from M. Burtell. He was the one
that provided nonthly fluctuations. So | added those
data set, that data set onto this curve, and you can see
there, as | nentioned, they' re well above the nedi an
flow. They're also above the average nonthly flows --
and these are nedi ans, keep in m nd.

Q So again, the 21 CFS to the 404 CFS is
reflective of dimnished or depleted flow rather than

ordinary and natural flow?

A R ght.
Q Thank you.
A So, | want to show you a chart |like this for

each of the 8 segnents, and they're going to | ook

dom nantly with the sane kinds of informati on and the
types of boats. The purple, blue, green; 90 percent, 50
percent, 10 percent.

In Segnent 1, what kind of nobdern boati ng goes
on. It's rarely boated, primarily because it's not very
scenic. There's sone nice trees and whatnot. But al so
because a ot of the flow has been renoved. There's a
nunber of diversions. There's fences. Not particularly
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adventurous. |If you're going to drive that far to go
boating, you mght as well go to the Gla Box. |It's
prettier, and it's a |long ways from any maj or popul ati on
centers. |If that segnent were |ocated in downtown
Phoeni x, you would see a lot nore boats on it on a daily
basi s.

Si nce st atehood, one of the other things that
the Suprene Court wanted us to look at in the Mntana
case, what kind of changes have occurred. WlIlIl, the
fl ow has been renoved for irrigation. There's been a
fair degree of encroachnment of the valley bottom nostly
for agriculture. There are sone isolated |levies in and
around there. There are a nunber of bridges, and we've
had i nvasi on by sone tanari sk and | oss of sone of the
nati ve vegetation. Primarily it's the loss of the | ow
flow and that recovery of the nmain channel has been
changed.

By way of sunmmary, you can boat this segnent
about 90 percent of the tinme or about 329 days a year by
canoes. A little less by flatboats. You're going to be
doi ng that seasonally, predictably during the spring
high flow period. Sone recreational use up there, and
in the ordinary and natural condition, it would have
been hi gher flow and nore boat abl e.

So if you' ve been working in this for 22 years
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and you've seen a lot of rating curves and you've seen a
| ot of smart peopl e argue about flow rates and dept hs,
and bl ah, bl ah, bl ah, blah, blah, what kind of boats.

It occurred to ne that maybe the best test, we go take
ny boat out there and throw it in the river and see what
| could do. Wat's it going to | ook |ike?

I went out there in February of this year, and
the flowrate at Duncan was 50 CFS at the upstream end.
At the A d Safford Bridge out to the Box, it was 38 CFS.
So | went out there in one of ny solo canoes. It's a
little under 16 feet long. It weighs 59 pounds. The
load | carried was about 300 pounds, including nme -- |
won't tell you how nuch of that was nme -- and | have
sone pictures.

Q And what woul d be the maxi mum | oad of that
parti cul ar boat ?

A You probably woul dn't want to take nore than
500 pounds in that particul ar design.

Q Whet her you're tal king 300 or 500 pounds, it
woul dn't make a significant difference in its ability to

be navi gated through this section or these sections of

the Gl a?

A It mght change the seasonality of it at that
particular boat. |It's going to drawa little bit nore
water with -- when | get in the boat, |I'm down about
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3 inches. When | put 500 hundred pounds in the boat,
it's down about 7 inches.

VI CE CHAI RMAN HENNESS: Jon, let nme ask you a
question. | just nade the drive from Silver down to
daiff, that way.

THE WTNESS: Silver Gty to difton, did you

say?

VI CE CHAI RMAN HENNESS: Down by diff, New
Mexi co --

THE W TNESS: Ckay.

VI CE CHAI RMVAN HENNESS: Al ong the river, the
Gla, there wasn't a damm bit of water in it. Now, you

tal k about all these footages and what have you. How do
you explain these footages when there was no water in
t he channel at all?

THE WTNESS: Well, we could go -- | boated
the Gla Box at 22 CFS.

VI CE CHAI RVAN HENNESS: Where did that water
cone fronf

THE WTNESS: God. Rain, springs, runoff.
It's nore |ike where did the water go. So when it's not
in the riverbed, it's been taken out or it's unusual
dr ought .

VI CE CHAI RVAN HENNESS: That was one of the
things | noticed nore than anything driving along, there
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was nothing there. | don't know how you canoe sonet hi ng
i ke that.

THE WTNESS: This is 50 CFS. This is what
the river |ooks like.

VI CE CHAI RVAN HENNESS: Not when | was on it
two nont hs ago.

THE W TNESS: According to the USGS, this is
50 CFS. This is the canera. You can see the date and
the time. This is nme sitting in ny boat. This is what
the river |ooks like.

| paddled fromthe -- above the Church Street
Bridge in Duncan. | took out about two and a hal f,
three ml|es dowmstream | went over and had sone
breakfast. Loaded up ny boat. | took it down to York,
put it back in the river and boated down to the Ad
Safford Bridge. That's 191.

VI CE CHAI RMAN HENNESS: Maybe | was on the
wrong river.
BY MR KATZ:

Q And | guess, M. Fuller, the things that we
see today, even though you're seeing this condition
here, are again substantially depleted since the 1860s
or '70s?

A They are substantially depleted. [|If we | ook
back at our curve here, we | ook at the undepleted fl ow
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data, we can see it's significantly above what | woul d
have experienced. So | was boating at 50 CFS down here.
Normally in February, you woul d expect that flow to be
up around 300 CFS. W are in a drought. The Gla

hi ghl ands did not get much water this last -- not nuch
snow this | ast year.

That was Segnent 2 -- that was Segnent 1.
Segnent 2 is the Gla Box. The sane data. You see that
seasonal fluctuation, high flowin the winter, in
nonsoon. Qur 90 percent flowrate is 18 CFS. Cur
nmedian is 80 CFS. There is the reach right there. W
have marked out in |arge green nunbers the rapids that
occur in this reach and also the type of rapids that
they are. They're Cass Ils. There's four of themin
this reach. W can see the reconstructed nedi an nonthly
flow fromM. Burtell. Quite a bit higher than the
nodern gage record through this reach. And again,
seeing that floating by canoes and kayaks down to 18
CFs.

And this reach is, indeed, boated a |ot very
frequently by canoes, kayaks, rafts. There has in the
past been a fair anount of commercial recreation in that
area, people paying to go down that river in sonebody
el se's boats. There are four Class Il rapids. The
rapi ds thensel ves nmake up | ess than one percent of the
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23-mle reach. There's a book about boating through
here by MH Salnon -- I'"'mforgetting his nicknanme --
Dutch. Dutch Salnon. There's a bunch of websites and
river guides. The prine season is in late spring and in
t he sumrer nonsoon. And according to our data that |
showed you on the chart there, it's boatable by canoes
90 percent of the tinme. By flatboats, about 50 percent
of tinme. There's nunber of days per year. Extensive
recreational use, and there are sone fences and

di version dans in the reach that alter the fl ow

condi tions. Again, ordinary and natural condition would
be nore boatable than today. And again --

Q And again, we're dealing now with substantia
di versi on and danmm ng that has affected -- or is it
primarily diversion with respect to the depleted
condi ti ons on Segnent 2?

A At this tine it's diversions.

Q And just for the record, the Segnent 1
sunmaries were slides 156 through 159 and we're dealing
now wth Segnent 2, slides 160 to 163.

We also put up in a large version of the map
of Segnent 2 that we will be offering, or at |east a

smal l er version of that map.

A Yes. And again, wanting to see what it | ooked
like at low flow, | went out there | ast week, week
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before last. In June it was 22 CFS at the A d Safford
Bridge. It was 40 CFS at the head of Safford Vall ey.

It was in the sanme canoe. | had a little heavier |oad
because | was carrying gear for canping, and | al so had
conpany that brought along a Yukon Expedition kayak.
And this is what it |ooks like. Actually, I"'mgoing to
turn this off and do that again.

Sorry, it was starting at the downstream - -
which there it is again. Al right. W!'re just going
to do that. Starting at the downstream direction
wor ki ng our way up. Decent size river even at 22 CFS.

Q And again, 22 CFS is below ordinary and
natural |ow fl ow?

A It's below the -- it's well bel ow the seasonal
| ow of the nmedian nonthly flow rates reconstructed.

Q And again, you were in a 15-foot canoe. Could
you take a | arger canoe or the same size canoe that
could carry a greater | oad?

A Yeah, this particular canoe is devel oped for
speed in the downstreamdirection, so it's relatively
narrow. If |I had a wider boat, it would draw | ess
water. If it were shorter, it would be a little nore
maneuver abl e.

"Il show you lots and lIots of pictures. This
is what that segnent |ooks like at very lowflow It's
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a typical little rapid. There's a little bit of beaver
si gn.

VI CE CHAl RMVAN HENNESS: Were was this, Jon?

THE WTNESS: This is the G| a Box.

VI CE CHAI RMAN HENNESS: The G | a Box, bel ow
the --

THE WTNESS: It's above Safford, bel ow
Duncan. That's probably enough of that.

Segment 3, below the G la Box, down to
Cool i dge Dam San Carl os Reservoir, same kind of
information. 10 percent flow rate, 90 percent flow rate
inits depleted condition. Here's the reconstructed
nont hl y average flow. Again, there's the too shallowto
boat down to 62 CFS, according to the rating curve.
Based on ny field experience, it mght be alittle bit
| ower than that. Regardless, it's -- in ordinary and
natural condition wouldn't occur enough to worry about
the argunent. But canoes, flatboats, et cetera, flow
rates above 62 CFS would occur nost of the year. Hardly
anybody boats this reach because the fl ow has been
diverted. There are a nunber of fences out there.
Diversions. Scenery is relatively poor now. It's
nostly tamari sk. Long ways from popul ati on centers.
Not a | ot of adventure.

Agai n, the changes since statehood, the fl ow
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has been taken out. That's the biggest change. The
river has al so been significantly encroached, nostly for
agriculture. There are a nunber of |evies out there,
bri dges, and particularly the invasive species of
tamari sk in the lower part of this segnent. Boatable by
canoes and flatboats 80 to 90 percent of the time -- 80
to 90 percent of the time. Although there's not a | ot
of recreational boating, nostly because of the condition
of the river these days. Odinary and natural condition
woul d be nuch nore boat abl e.
BY MR KATZ:

Q And again, we were dealing wwth slides 165,
166, and the map of Segnment 3 has been di spl ayed?

A Yes. W are now on 167. Thank you for the
rem nder. |'ll update nyself here.

Segment 4, this is bel ow Coolidge Dam

Needl e's Eye Wl derness. M. Joy is show ng you ri ght
here. Here's the reservoir, goes through the canyon. |
gave you a flyover of that earlier. You can see that
there are a nunber of rapids, Cass Ils. There' s one
Class Ill in here. And I think reasonabl e people could
have an argunent on whether that's really a Cass I1. |
showed you sone video of boating through that. | think
there's a few Cass Il rapids in there. Nothing
particularly challenging in that reach at all.
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On this chart, again, we see the sane kind of
information. The nedian flow rate, 10 percent fl ow
rate, the 90 percent flow rate. The purple range, the
bl ue range, the green range neant everything they saw --
t hat previous -- we saw on the previous slide. But |'ve
al so added in the average flow rate that was reported in

the Land Departnent's report. And the average nonthly

flow rates as reconstructed fromM. Burtell, and the
flowrates that were in the -- fromthe Kelvin gage as
well. So you can see those.

This is the nodern, I"'msorry, this is the

nodern flow data right here, and what you see right
there is the loss of the big hunp in the winter and the
di spl acenent of that flowto the sunmertine releasing it
for agriculture. The natural flow rate, the end of
season flowrate, you see it has that rise in the wnter
as well as in the sumer, and those rates are
substantially larger than the flow rates that we're
using in our chart.

VI CE CHAI RVAN HENNESS: |s there a flow rate,
Jon, when there's no rel eases?

THE W TNESS: When there's no release? |If the
power s-that-be cut off the water to that canyon,
what ever they need to release to keep the fish alive,
probably down, you know, 10 CFS, sonething |like that.
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" mnot sure of the |owest of the |ow rel eases. But at
very |low rel eases only the --

VI CE CHAI RVAN HENNESS: There's no, bel ow the
dam inflow particularly in that reach?

THE W TNESS: There's no ot her sources ot her
than what's comng down the Gla, if that's what you're
aski ng.

VI CE CHAI RVAN HENNESS: If there's no rel eases
fromthe dam - -

THE WTNESS: It dries up with the exception
of sone m nor springs. However, even in that case
there's a nunber of -- nost of the river is pools. So
until those pools evaporate and there's no infl ow
fromthe surface, there would be water in the river, but
the riffles would be -- you would need to drag through
the riffles and the rapids if there was no infl ow

Ckay. So summari zing Segnent 4. Al right?
Modern boating. |It's tough to get in there, because the

roads are often |l ocked, wth | ocked gates. But it's a

beauti ful canyon. |If you can find a way in, it's a
beautiful run, and a | ot of people will hike thensel ves
in. 1've known people that have hi ked up fromthe

bott om draggi ng a boat, then boated on down just because
of the fun in doing it.
There are twelve Cass Il rapids, one C ass
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1l in the 21-mle reach, and there are a nunber of
websites that describe the boating conditions in there.
So it is a nodern boating reach.

Si nce statehood, the flow rel eases | nentioned
are regulated for irrigation, and there's a fair anount
of tamari sk invasive species, particularly in the | ower
part of the canyon, and the bank vegetation is quite
overgrown due to the cutting off of the fl oods.

VI CE CHAI RVAN HENNESS: They tell ne that it's
pretty good agriculture going on in the bottom of that
canyon.

THE WTNESS: Really? | did not see that. |
know there's plenty of cows down there.

VI CE CHAI RMAN HENNESS: It's sone of that
funny weed.

THE WTNESS: I'mglad | didn't run into
anybody doi ng that.

VI CE CHAI RMAN HENNESS: | wonder if they
divert water for it.

THE WTNESS: | couldn't tell you. Not ny
experti se.

The summary for Section 4. Boatable by canoes
90 percent of the tine. Flatboats, little nmore than 70
percent of the tine. Even nore so in the ordinary and
natural condition. And there is recreational use.
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Again, | wanted to have that test. | took ny
boat out and a nunber of other boats, boated Segnment 4

into Segnent 5, and this is what it |ooks |ike.

BY MR KATZ:
Q What was that tine of year?
A This was in --
Q February?
A -- February, February 21st, | believe this

was.

VI CE CHAI RVAN HENNESS: O this year?

THE W TNESS: This year, 2014.

And the flowrate was 220 CFS. | noti ced
t here happened to be a release, so we decided to junp on
it, get out there and boat it.

VI CE CHAI RVAN HENNESS: W had the one fl ood
come out of that, picked up a 120,000 acre feet in the
dam

THE W TNESS: They had sonme fl ow back there to
get rid of.

Good-sized river. Interestingly, sonebody
el se has a boat down there. See that right there.
That's a rowboat that sonme rancher stores on the shore.
For what purpose, probably fishing. It's a long ways in
at that point. The boats that were out there were a
tandem canoe. A Wenonah Cascade is 15 feet long. W
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were carrying a little under 500 pounds, | would guess,
450 maybe. W had a hard-shell kayak Prijon, an

i nfl at abl e kayak, and anot her tandem canoe bei ng paddl| ed
by Don Farnmer and his wife Kiki -- who | think you'l

hear from t onorrow.

MS. HERNBRODE: Wednesday.

The W TNESS: Wednesday.

CHAI RVAN NOBLE: O which week? You're doing
fine, M. Fuller. | didn't want to hurry you up at all.

THE WTNESS: Al right. This is what it
| ooks like. There you start getting into that narrow
near the Needle's Eye. Just takes you right down there.

This is the Needle's Eye. It's a narrow part
of the river. |It's plenty wide enough for boats. This
is just alittle alcove behind that rock. W sat and
wai ted for other boats to catch up.

I showed you sone pictures of boating this
rapid earlier. And that's what it |ooks like in the
canyon bel ow San Carlos. Very boatable. Those are the
boats we took down there.

Section 5 is the Wnkel man reach. It goes
from about where State Route 77 cones close to the
river, around the bend over to Kelvin, and down through
t he nountai ns down to Ashurst-Hayden Dam

And here I"'monly recording the seasonal
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fluctuation that cane from M. Burtell's reconstruction,
because of the change in the hydrol ogy due to the dam
It didn't seemuseful to put that on there. Gyving the
Land Departnent’'s average flow rate, the nedian fl ow
rate fromthe nodern gage data, and then you see a
broader range; and the nedian nonthlies fit in there.
And again, 90 percent of the time you can get |ots of
boats in there, even in the depleted condition. But in
the historic condition, it would have been nmuch nore
boat abl e, greater depths, w der channels. A nice ride
t hrough there. W saw that in the historic accounts as
wel | .

Segnent 5, there's occasional recreational
boati ng, nostly canoes and kayaks. Flow has been
renoved. There's a nunber of diversions, fences, mning
waste. Limts sone of the recreational boating.

There's one Cass Il rapid in that section. 1In this
61-mle reach the rest of it is Cass Is or pools. Very
easy to boat. |If you like birds, it's a fantastic area
to see birds. Oher wildlife. | sawthe first nountain
lions I've ever seen in ny life in this reach.

Changes since statehood, flow has been renoved
for irrigation. Flow hydrol ogy has been changed, a | ot
of encroachnent, nostly from m ning. Extensive
i nvasi on -- invasive species and | oss of floods result
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in a change of vegetation. So it's alittle |ess

navi gable today than it was in the past due to those
changes. N nety percent of the tine you can take a
canoe down there, sane with the flatboats. And again,
there's sone recreational use, nostly in small |ow draft
boats. And again, ordinary and natural condition. Mich

nore boatable than the data we're show ng you in these

charts.
BY MR KATZ:
Q And just for the record, Segnent 4 is

summari zed at slides 167 to 171, and Segnment 5, 172
through 176. Al so the segnent nmaps we keep putting up
are Exhibit X012, Exhibit 72 -- or part 72.

A That is correct.

As you're talking, I'mflashing through sone
field photos, what the river |ooks |ike today, and you
can see it's plenty wi de enough, plenty deep enough,
| ots of vegetation on the banks. A couple of spots that
are bare because of recent wldfires. Alittle bit
strainery. There's sone strainers in spots. Nothing we
had to get out of the boat to get around. Just needed
to approach themcautiously. And that's what it | ooks
like. 1'Il show you lots nore if you're interested.

And 1'll be submtting these field photos on a DVD for
you at the conclusion of today's hearing.
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Segnent 6, downstream of Ashurst-Hayden down
to the Salt River confluence -- Ms. Joy is show ng us
right here -- goes through the heavily agricul tural
portion in Phoenix in the area of the Price Landi ng,
down to the Salt River confluence. And again, we're
| ooki ng at generalized -- this is a generalized nonthly
fl ow average, and we don't have the seasonal data
downstreamin this reach. Nobody has nade estimtes of
t hat .

W do have estimates of the nedian fl ow
M. Gookin's in the range from 175 for his low flow. A
medi an of 345. |In the Land Departnment report it's at
264 for nedian. So again, those pre-devel opnent
di scharges were hi gher. The average di scharge at 491
and 10 percent discharge up at 735. And again, those
are all boatable flow rates.

VI CE CHAI RVAN HENNESS: Jon, this is from
where now, 6 -- 5 and 6? Were is this?

THE W TNESS: Ashurst-Hayden Dam downstream - -

VI CE CHAI RVAN HENNESS: The di versi on danf?

THE W TNESS:  Yep.

VI CE CHAI RMVAN HENNESS: d ear down t hrough
Sacat on, across the bridge on the 1-10, and you're
telling nme that there's that kind of flow there?

THE WTNESS: |In the ordinary and natural
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condi ti on.

VI CE CHAI RMAN HENNESS: It's dryer than dry.

CHAI RVAN NOBLE: At st at ehood?

THE W TNESS: Absol utely.

VI CE CHAI RVAN HENNESS: At statehood, you're
telling nme?

THE W TNESS: Absolutely. Today you go out
there and it's |ike those German prisoners that broke
out of the prison canp; they saw the river on the map,
and it's a river no nore.

BY MR KATZ:

Q And at statehood in its ordinary and natura
condition wthout the diversions that were taking pl ace,
woul d it have been navi gabl e?

A It would not have been a dry river. It would
have been navi gable by snall boats. And at statehood it
was not in its ordinary and natural condition.

Q And after 1923, that's when the Coolidge Dam
went into place, correct?

VI CE CHAI RMAN HENNESS: Correct.

THE W TNESS: Not sure of the exact date, but
| have that in ny presentati on somewhere. Coolidge Dam
was about that tinme frame. Ashurst-Hayden, its nodern
configuration was al so about that tine frane.

BY MR KATZ:
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Q But at the tine that damwent in, the water --
and prior to statehood, the water was overall ocated and
not al ways avail able for agriculture because of the
di versions; would that be correct?

A You know, | can't really speak to the
overallocations. | can tell you in its ordinary and
natural condition we have the flow estimates from a
vari ety of experts that suggest that the flow rates were
significant, and it was not a dry riverbed in its
medi an -- at the nmedian flow rates.

Q And as the result of damm ng and di version
we' ve turned what woul d have been a perennial stream
into basically extended desert?

A Correct.

Q And the cottonwoods that were reported earlier
in the historic reports and the willows that were within
the riparian corridor are no | onger there?

A Correct. And the fish.

Q And wthout the trees in place, that subjects
the channel to greater than nornmal erosion, correct?

A That's correct.

Nobody boats this because the river is now
dry. The water is out. So that's the primry change
since statehood. The flow has been renoved. The water
table is lower, punping. Lots of floodplain
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encroachnent. There's instreammning. There are
| evees, bridges, invasive species. |It's very strongly
| ess navigable than it was in the past. In its ordinary
and natural condition, it would have been boat abl e by
canoes 90 percent of the tine as well as by fl atboats.
There's no nodern boating, as | nentioned.

Also note that in this reach, sonme of the
hi storical descriptions that | gave you earlier noted
that there were tinmes when the river was dry. |In one
case it was attributed to the river being -- water being
renoved for irrigation. |In other cases, that was not
stated as the reason. It is possible that there were
tinmes that the river in this section either dried up,
becane close to being dried up, particularly in the
| oner reaches as you got closer to the Salt River but
still upstreamof the Salt R ver. However, | would
suggest that based on these flow reconstructions and the
descriptions, that was not the ordinary condition of the
river. |t may have been natural, but it was not the
ordinary distribution of flow Typically the flow rates
wer e higher than that, thus says the record.

Q And let ne ask you. | amnot here to ask you
| egal opinions, but you have to have an under st andi ng of
basic principles |like Daniel Ball, and you al so have
been briefed on and read PPL Mont ana?
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A Yes, | have.

Q And does a river have to be navigable a
hundred percent of the tine, year in and year out, or
boat abl e a hundred percent of the tinme, every nonth,

every year in order to be considered navi gabl e?

A My understanding is it does not.
Q Thank you.
A Segnent 7, this is downstream of the Salt

Ri ver confl uence, down to about Done. The Salt R ver
provi des a boost of flow On this chart here we see the
general i zed average nonthly flow W don't have the
reconstructed flow by nonth in this area, but we do have
the average flow M. H al marson's nedi an base fl ow of
290, M. Gookin's nedian flow of 774, M. H al marson's
nmedi an flow of 1,750. Regardless of which nunbers you
believe, there's plenty of water there to float | ow
draft boats at those nedi an fl ow rates whenever they
were there. So nost of the tine that river was

navi gabl e, particularly by small boats.

Not a | ot of boating goes on in here because
nost of the water has been renoved. There is sone that
goes on in the effluent downstream of Phoeni x where you
get into the runoff of the Salt and on to the Gla. In
the past there was a canoe festival or a river festival
that included canoe trips in that reach. So there was a
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little bit of recreational boating. There's a
surprising anount -- when there's water and six mllion
peopl e, you're going to find sone peopl e using boats,
and that's the case down in there.

Changes since statehood, actually the flow
renoved for irrigation. There's plenty of encroachnent.
Lots of | evees, mning, agriculture, bridges, utilities,
i nvasi ve species. It's a very different river than it
once was and clearly less navigable than it was in the
past due to renoval of flow

Q And |l et ne just ask you. Human inpacts have
affected both -- or Segnent 6, 7, and 8 nore than the
ot her segnents of the river with respect to
navi gability?

A Yes. In its ordinary and natural condition, |
estimate that it was boatabl e by canoes at | east 90
percent of the time. |In flatboats, the sane anount of
time, in the ordinary and natural conditions due to
hi gher fl ow were nore boat abl e.

Al so put sone boats in here. W'Il| take a
| ook and see what that |ooks |ike. Segnent 7, very
pretty segnent.

CHAI RVAN NOBLE: Were is this?

THE WTNESS: This is on the Gla River
bet ween t he Buckeye ar ea.
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CHAI RMVAN NOBLE: | got the Gla R ver part.

THE W TNESS: Pardon ne?

CHAI RVAN NOBLE: | got the Gla River part.

MR. SPARKS: Fromthe color, it's below the
99t h Avenue Treatnent Pl ant.

THE WTNESS: Yes, it is. It is in the
Buckeye ar ea.

Beaver sign. Lots of water life. O her
people. It's a pretty segnent. And the boater in me
| ongs for days when it was flowi ng nore frequently. A
nunber of canoes on that trip, tandem canoes nostly.

CHAI RVAN NOBLE: M. Fuller, where did you get
out on that part?

THE W TNESS: W had sone various dirt roads
that we got out on that are unnanmed. Basically in that
trip we went down pretty close to the 85 Bridge is where
we got out. |1've talked to other fol ks who have taken
trips, and they've gotten out closer to G|l espie.

CHAI RVAN NOBLE: You're not able to do it
bel ow G I | espi e?

THE W TNESS: You surely don't want to go
through G llespie. Mst of the water cones out at
Gllespie. 1've never tried it down there below |
have really no direct know edge of nobdern boating
conditions. 1've not tal ked to anybody who has boat ed

COASH & COASH, | NC. (602) 258-1440
www. coashandcoash. com Phoeni x, AZ



© 00 ~N oo o b~ w N P

N RN N NN R R R R R R R R R
g N W N P O © O N o o0 M W N L O

GILARIVER VOL.I 06/16/2014 256

down there either.

Segnent 8 is down Dome and bel ow. The | ast
segnent, and we broke this out because of the change in
the historical use, and the flow rates there are
basically the flow rates |'ve already summari zed for you
that cone from prinmarily cone fromM. H almarson. The
flow rates, his base flowis 170 CFS, and according to
the rating curves that he's devel oped and we' ve
devel oped and the Land Department had previously
devel oped, those are boatable by |ow draft boats, and at
hi gher flow rates are sufficient as the historical
record suggests for use by even | arger boats, such as
st eanboat s.

BY MR KATZ:
Q Agai n, Segnent 7, which we covered a few
m nutes ago, is depicted or the summaries are in slide
181 through 185, and 186 through 189 deal wth
Segnment 87
A That's correct.

Not much nodern boating goes on in Segnment 8

because the water is gone, for the npst part. Sone
irrigation return flows. None that |I'm aware of, at any
rate.

Changes since statehood are basically what
|'ve told you before for other reaches. The flow has
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been taken out. W're drinking it and watering our
plants with it, and it's | ess navigable than in the
past. In its ordinary and natural condition, | would
estimate that at | east 90 percent of the year it was
boat abl e by canoes, fl atboats, and probably by
steanboats -- not streanboats -- 50 percent of the tine.
And that the conditions were nore boatable in the
ordi nary and natural condition.

So getting close to wappi ng up here, nodern
boating on the Gla Rver. | kind of hinted at this a
little bit in our discussions. There's sone
recreational boating that occurs in various segnents.
In the past there has been sone commercial recreation
that occurs. People that are taking people in boats
down the river.

Previ ously we provided evidence fromthe
Central Arizona Paddler's Club and a poll of their
menbers, and that all of Segments 1 and 2 have been
boated. Segnents 4 and 5 have been boated. |In fact, in
the past there was a river race in Wnkel mran on
Segment 5.

Al so point you to previous testinony before
ANSAC in 1997 in the town of dobe, Cty of d obe,
regardi ng commercial uses on the Gla R ver.

There are websites that are devoted to
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descri bing boating conditions on the Gla River in
Segnents 1, 2, 4, and 5. In particular, the GORP site
says that year-round boating is possible in Segnent 2
and recomends it as flow rate of 150 CFS to 1,500 CFS
for novice canoeists. So if you're new to the sport and
the river is at that flowrate, that's a pretty good run
for you.

And that 150 CFS -- it was curious to ne, and
that was the reason for ne going out there at 22 CFS and
saying well, if that's what they're recommendi ng, how
low could I go. | probably could have gone | ower than
the 22 that was out there. That's the days we were
t here.

Paddl eon. net describes trip reports from
Segments on 1, 2, 4, and 5. Sout hwest paddl er, and these
ot her websites that are listed there, including the
Bureau of Land Managenent, descri be boating
opportunities on the Gla River.

Q What are the reasons, or at | east your
under st andi ng of the reasons why we're | ooking at 1, 2,
4, and 5 but there isn't any reference to Segnent 3?
Wiat's the problemw thin that segnent?

A That's the agricultural reach in the Safford
Vall ey in which the water has been taken out of the
river.
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Q Al right.

A Arizona State Parks al so publishes a boating
gui de that includes descriptions of that segnment of the
river. Canoes, kayaks, inflatable rafts, all boats that
were avail able at the tinme of statehood, albeit nade of
different materials.

Al so there's a published guide called the
Sout hwest Boati ng CGui de that di scusses the river
Segments 1 and 2.

Previ ously you heard from Jon Col by who owned
a conpany -- owns a conpany called G nmarron Adventures
and in the past for about 17 years he operated in the
G la Box. These are commercial trips, prinmarily in the
spring. The flowrates he was trying to run were
bet ween 170 and 3,000 CFS. In speaking with Jon, he's
i ndi cated that he's just shifted his focus, shifted his
focus of his boating operations to other rivers at this
time. He still believes the river to be navigabl e,
whi ch was his testinony before. Nothing about that has
changed. There are folks that have -- that offer
shuttles and outfitting and canoe rental in the past for
the Gla Box. M understanding fromreading sone of the

ot her experts' reports is that store is no | onger doing

that. | take that on face value, but in the past they
have been.
COASH & COASH, | NC. (602) 258-1440
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Al so in Segnent 5, which is upstream
primarily upstream of W nkel man, there have been
commercial outfits that operated there in the past that
ran rafting and inflatable kayak and canoe tri ps down
that reach. |If you go out there on a Saturday when the
river is flowng, you'll see |lots of people out there
boat i ng.

Q And you fairly recently spoke with M. Col by
just to reaffirmwhat he was or wasn't doing and his
prior testinony before this Comm ssion?

A Il did. I did. 1| -- actually, Cheryl Doyle
did at ny request.

Q WAs there any recollection, as far as you
know, of any conversations with any of the other experts
in these proceedings that he specifically recalls?

A He said he didn't recall talking to anybody

about navigability specifically.

Q Ckay.
A But he may have had a conversati on.
Q In ot her words, he nay have had a

conversation, but there was no recoll ection of
di scussing the navigability of segnents of the Gla with
ot her experts in these proceedi ngs?

A Let ne be clear. In M. Burtell's report he
di scusses talking to M. Col by and reports what
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M. Colby told him In talking to M. Col by about that,
he doesn't recollect tal king about navigability with
anybody. He didn't say that that conversation didn't
occur. But he didn't nmake the tie to is the river
navi gabl e or not. He was tal king about, does he operate
conmmerci al operations there. So |I have no doubt that
M. Burtell is honestly reporting the nature of his
conversati on.

Q That's fine.

A No doubt at all.

Modern boating on the Gla River in the past,
according to the BLM these are the conpani es here that
had commercial permts to operate in the Box. There
were quite a nunber of them The data stopped at 2003.
That's when we | ast asked the BLM | didn't ask for an
updat e on anybody nore recently than that. This is the
data set that we provided previously. So there were a
nunber of conpanies that were out there running
commercial recreation trips.

Gane and Fi sh goes down this reach and ot her
reaches in canoes doing wldlife surveys. That, in ny
mnd, is commercial use. And the BLMitself has
managenment personnel that take periodic flow trips
t hrough the river during the course of their nanagenent
duties, which | would al so suggest would be a commerci al
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use of the river.

Ckay. To sunmmari ze the hydrol ogy and the
technical information | provided is that the hydrol ogy
i ndicates that this river had perennial flow variable
by segnment, permanent and perennial in all segnents that
had occurred within a predictable, reliable flow range,
and it was sufficient at alnost all tines to fl oat
shallow | ow draft boats. And it was sufficient
seasonally for larger flat-bottom boats, and that
there's a well-defined boating channel that conveys the
ordinary normal flow of the Gla R ver throughout its
cour se.

I would also point out that in making this
deci sion, | would encourage you to think about the
Col orado River as an exanple. The Colorado River is
affirmed to be navigable in the State of Arizona by
court cases and as well as in our |egislation.

The characteristics of the Colorado River is
it's subject to flood and drought. It's subject to
di sastrous fl oods, according to sone descriptions. |It's
subject to flash floods. There are very | arge seasonal
fluctuations. It's described by one expert as a wldly,
wldly varying river, fast current in summer and m ni mal
flowin winter. There are many rapids. Lieutenant |ves
descri bed the river as having a constantly shifting
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channel w th nunerous obstacles. It has a conpound
channel, sone of which portions are braided. The
channel position changes due to fl ood, erosion, and
meandering. There are sandbars. There are i sl ands.

One description described it as ever changi ng sandbars

t hat hi ndered navigation. Subject to tidal bores, high
tides. It's not listed in the Rivers and Harbors Act of
1899.

And ny conclusion fromthese descriptions of
t he Col orado R ver, the navigable Colorado River, is
that those characteristics are not definitive evidence
of nonnavigability. The Col orado River is navigable and
it has those characteristics. Therefore, the presence
of those characteristics is not evidence of
nonnavi gabi l i ty.

So what is evidence of nonnavigability? It's
sone kind of scientific evidence, historical evidence
that it's not deep enough for boating, not w de enough
for boating, and there are sone natural obstructions

t hat prevent boating over |ong reaches, not nonentary

obstacles. 1've been here for 21 years -- seens like

t oday has been that long, but it's been a long tine. In
our first reports that went in 21 years ago, we pointed
out that whether it's navigabl e depends on whether we're
considering the ordinary and natural condition. W also
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poi nt ed out what nobdes of travel constitute a hi ghway of
commerce and in what type of boat and what duration of
boat abl e conditions is sufficient. Those were the
concl usi ons of our report 21 years ago, and it seens
i ke not that nmuch has changed.

But | would point you and encourage you to
| ook at the Daniel Ball Test, the federal test for
navigability, in naking that decision for the Gla in
its ordinary and natural condition, whether it was used

or susceptible to use for trade and travel on water.

And based on the information that | presented you
today -- well, it certainly existed as of the tine of
stat ehood and still exists today.

It was used occasionally as a hi ghway of
commerce and it certainly was by its depth and its fl ow
rates susceptible for use as a highway of comerce, for
different types of trade and travel on water -- not al
types, but sone types -- and the customary nodes of
travel that were used as of the tine of statehood.
Therefore, | conclude that it was a navi gabl e
wat er cour se.

Q And again, M. Fuller, as a scientist and
soneone that's been involved with this river systemfor
over 21 years, do you have any doubts that the Gla
River and all of its segnents were navigable in their
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ordinary and natural condition prior to February 14th of

19127
A I have no doubts.
Q Thank you very much.

MR. KATZ: And that, | believe, concludes our
direct exam nation of M. Fuller.

CHAI RVAN NOBLE: Do the Comm ssioners have any
questions for M. Fuller?

VI CE CHAI RVAN HENNESS: Lots of them but not
t oday.

CHAI RVAN NOBLE: M. Fuller, just a couple of
questions. You conclude that both the river and each of
the segnents were navigable; is that correct?

THE W TNESS: That's correct.

CHAI RVAN NOBLE: Wiy divide it into segnents?

THE W TNESS: Because they have different
characteristics in each reach that | think should be
di scussed separately. And it's also inportant to
characterize the historical evidence as it's presented
as applying to a specific segnent of the river rather
than the river as a whole. So soneone's description of
what the river looked like at the Pima Villages in
Segnment 6 is not applicable to the description of the
river in the Gl a Box.

CHAI RVAN NOBLE: Tonorrow we w || begin at
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9:00 aam W would like to start at 8:00, but we wll
start at 9:00 a.m tonorrow and 8: 00 a.m on Wdnesday.
W will notice the 8:00 a.m start tonight. Yes?

M5. HERNBRODE: M. Chairman, | apol ogize. |
m sspoke at the beginning of the day. Qur boating
expert wll be here first thing Wednesday norni ng, not
first thing Tuesday norni ng.

CHAI RMVAN NOBLE: And tonorrow we will begin
questioning M. Fuller from other people. W won't call
it cross because we know you'll be kindly. So we'll see
you tonorrow at 9:00.

MR. KATZ: Thank you, all, very nuch.

(The proceeding recessed at 4:45 p.m)

COASH & COASH, | NC. (602) 258-1440
www. coashandcoash. com Phoeni x, AZ



GILARIVER VOL.I 06/16/2014 267

STATE OF AR ZONA )
) ss.
COUNTY OF MARI COPA )

I, GARY W HILL, Certified Reporter No. 50812
for the State of Arizona, do hereby certify that the
f oregoi ng printed pages constitute a full, true and
accurate transcri pt of the proceedings had in the
foregoing matter, all done to the best of ny skill and

ability.

W TNESS ny hand this 27th day of June, 2014.

GARY W HILL, RWVR CRR
Certified Reporter
Certificate No. 50812
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BE | T REMEMBERED t hat t he above-entitled and
nunbered natter cane on regularly to be heard before the
Ari zona Navi gabl e Stream Adj udi cati on Conm ssion, State
Senate Building, Hearing Room 1, State Senate Buil di ng,
1700 West Washi ngton Street, Phoenix, Arizona,

commencing at 9:00 a.m on the 17th day of June, 2014.

BEFORE: WADE NOBLE, Chairnman
JI M HENNESS, Vi ce Chairnman
JI M HORTQON, Conm ssi oner
Bl LL ALLEN, Conmm ssi oner

Comm ssion Staff:

George Mehnert, Director,
Legal Assistant, Research Anal yst

APPEARANCES:
For the Comm ssi on:

SQUI RE PATTON BOGGS (US) LLP

By Fred E. Breedlove, 111, Esq.

1 East Washington Street, Suite 2700
Phoeni x, Arizona 85004

(602) 528-4000

fred. breedl ove@qui r epb. com

For the Salt R ver Project Agricultural |nprovenent and
Power District and Salt River Valley Water Users'
Associ ati on:

SALMON LEW S & WELDON, PLC

By Mark A. MG nnis, Esq.

2850 East Canel back Road, Suite 200
Phoeni x, Ari zona 85016

(602) 801-9066

mama| wpl c. com
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CHAI RVAN NOBLE: Good norning. W wel conme you
back to the Gla River hearing of the Navigable Stream
Adj udi cati on Conmmi ssion. W wll begin this norning
wth M. Fuller continuing and M. Hood. Pl ease begin.

MR. HOOD: Thank you, M. Chairnman.

JONATHAN EDWARD FULLER,
called as a witness on behalf of State Land Departnent,

was exam ned and testified as foll ows:

CRGOSS- EXAM NATI ON
BY MR HOOD:

Q Good norning, M. Fuller.
A Good nor ni ng.
Q My nane is Sean Hood. | represent Freeport
M nerals Corporation. Rich Burtell, our expert wtness,

is here today, and | expect that Shil pa Hunter Patel,
Freeport M nerals' Senior Water Counsel, will be here,
schedul e permtting, throughout the week.

M. Fuller, | left a few docunents up there.
W nmay cross-reference as we go through our discussion
today, our friendly discussion. | was told not to do
Cross-exam nation. W're just having a conversation.
So, anyway, |'ve got sone docunents up there. W'l|
wal k t hrough them And they include your upper Gl a
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report that you revised in 2003; is that right?

A Yes, it does include the 2003 revision of the
upper Gl a report.

Q "1l probably just refer to it as the upper

Gla report. WII that work for you?

A That's fine.
Q Great. You were nice enough to bring your
Power Poi nt back. We'Ill certainly go through sone of

your slides fromyesterday. You also should have the

hearing transcript fromthe 2005 proceedi ngs on the

Gla. |Is that there?
A That's right here.
Q Ckay. And then you probably al so have the

declaration of Rich Burtell concerning the upper Gl a

Ri ver?
A Yes, | do.
Q Geat. Let's start with that, because | think

we can get that out of the way and | can actual ly make
sone room for you.
Sone of ny questions for you today,

M. Fuller, are going to be specific to the upper Gla
River, and I"'Il probably say upper instead of Segnents 1
t hrough 3, okay?

A So by upper Gla, you nean Segnents 1 through
3?
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Q Cenerally speaking, and | understand there's
an i ssue about there was sone flow data just downstream

of Coolidge and therefore that sort of incorporates 4.

A Ri ght .
Q So don't, don't -- if | say upper and you
think you need to clarify that I"'malso referring to

that stream fl ow data, please do correct ne or nake that

clarification. GCkay?

A Very good.
Q Thank you. Wuld you turn to Table 15 of
M. Burtell's declaration. | think | tabbed it for you

on the right.

A It is tabbed.

Q Geat. And M. Burtell here has conpil ed four
accounts of historic boating pre-statehood al ong the
upper Gla. Have you had a chance previous to today to
take a | ook at this table?

A Yes, | did.

Q Are you aware of any ot her instances of
boati ng before statehood on the upper Gla R ver other
t han these four exanpl es?

A Just the ones that | presented yesterday. |
woul d have to go back and | ook through that list and
separate them out by segnent agai n.

Q Ckay. Wll, let's do that, because |
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definitely want to make sure we have a uni verse of

hi stori c accounts.

A Are you ready?
Q | am yes.
A Ckay. So I'mat slide 100. These two

descri ptions, such as they are, occurred in the upper
G la reach as you defined it. Chiricahua Apaches and
t he Spani sh expl orers encountering what they call the
Ri ver of Rafts.

Q W're referring to, we're referring to slide
nunmber 100 on M. Fuller's navigation PowerPoint from

yesterday; is that right?

A It's the navigability of the Gla R ver

Q Ri ght. What are your references for these two
exampl es?

A | believe these are referenced fromthe

Tel l man report that was submtted previously to ANSAC.
Let ne check in ny notes and see if | wote it down.

Q Woul d that be the chapter that was included in
the Final Report: Criteria for Assessing Characteristics
of Navigability for Small WAtercourses in Arizona?

A Bar bara Tel |l man had three different sources.
One was a presentation she gave to ANSAC. It was a
slide presentation, and there is information and
transcript that goes wiwth that. There is a chapter in
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one of the Stantec reports that relates to boating in
Arizona in general. And then also she had an article
that she had submtted to sone historical society that's
in the evidence that the Arizona Attorney Ceneral
submtted. Those are the sources that | was considering
from Tel | man.

Q Ckay. Let's skip ahead then to tal ki ng about
the bull boats. Let's take, let's take a |ook at the
upper Gla report, if you would, M. Fuller, and Page
3-1. Are you there?

A I amthere, yes.

Q This is the page that begins Introduction; is
that right?

A Yes, it does.

Q Ckay. If we go, it looks like three sentences
down on that first paragraph, it says the Chiricahua
Apache only rarely practiced agriculture but are
reported to have built bull boats across streans, open

parent heti cal, although not specifically the Gla or San

Francisco Rivers. Isn't that what you put in your
report?

A You're reading that correctly, yes.

Q The other thing you have there is the Ri o de

| as Bal sas, River of Rafts. And first off, those were
to cross rivers, not to go up and down them correct?
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A That's as | understand it, yes.

Q Let's take a | ook at the hearing transcripts,
Novenber 16, and you had, you had nenbers of your
project teamtestifying back with you at the '05

proceedi ngs; is that right?

A Yes.
Q Ckay. And who was M. G| pin?
A M. Glpinis a historian-archaeol ogi st.

Works for SWCA, Fl agstaff.

Q If we stay on Page 68, there's a question at
the top there on line 2, "But there are no accounts on
the Gla?" And this is M. Glpin testifying. You can
see that on Page 67.

And he says, "COh, yeah. There's also the

and John rem nded ne..." and he's referring to you.
"There is reference in the Coronado Expedition to the
Rio de -- Rver of Rafts.” And then he goes on. Do you
see that, that discussion?

A | do.

Q Ckay. And then the next question is, "But it
is not clear, based on your evidence that you | ooked at,
that it was the Gla River. |[Is that correct?"”

"That's correct."”
Was that the testinony that day?

A It was.
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Q And you didn't correct M. Glpin' s testinony
in that regard, did you?

A Not at that tinme, no.

Q Ckay. Any other, any other exanpl es of
boati ng accounts on the upper Gla River prior to
st at ehood other than what's in M. Burtell's Table 15?

A One nonent. Janes Chio Pattie. There is a
statenment in Davis's master's thesis that Pattie clained

to have canoed from Safford to Yuna several tines.

Q Have you read Janes Ohio Pattie' s nmenoirs?
A Not in conpl ete.
Q So if there's evidence for that in his

menoirs, you haven't read it. You couldn't point ne to
that | ocation?

A ' mpointing at the scholarly thesis that
concl uded that report.

Q And | have the personal narrative of Pattie.
If you could point -- it doesn't sound |like you coul d

point ne to where in here it says he --

A | could not.

Q -- went up and down the Gla nmultiple tines?
A | coul d not.

Q Ckay. If we look -- if we stay on Table 15 of

M. Burtell's declaration, we have, in 1869 we have a
raft. 1In 1886 we have a dugout canoe. In 1891 we have
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