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CHAIl RVAN NOBLE: Good morning. Wl come

back. | don't think anyone's here for the first tine,
so we won't do introductions.
M. Mehnert, | suspect we need a roll

call for the record so that we can start.

DI RECTOR MEHNERT:  Conmi ssi oner Al | en?

COMWM SSI ONER ALLEN:  Present.

DI RECTOR MEHNERT:  Conmmi ssi oner Henness?

COWM SSI ONER HENNESS:  Present.

DI RECTOR MEHNERT:  Chai rman Nobl e?

CHAI RVAN NOBLE: Present.

DI RECTOR MEHNERT:  Conmi ssi oner Horton,
of course, is not with us this week. But our attorney,
| egal counsel, Matthew, is here. So we're ready to
go.

CHAI RMVAN NOBLE: M. Sl ade, are you
ready to proceed with your direct?

MR, SLADE: | am

CHAIl RMVAN NOBLE: M. Fuller?

THE WTNESS: | amready.

CHAI RVAN NOBLE: Could we get both of
you to say that again so we can check the nmakes?

THE WTNESS: |' m not.

MR, SLADE: | think we're all already.

CHAI RVAN NOBLE: GCkay. Thank you.

Coash & Coash, Inc.





SALT RIVER VOLUME 22  05/18/2016 Page 4747

REBUTTAL DI RECT EXAM NATI ON ( CONTI NUED)

BY MR SLADE:

Q Ckay. Good norning, Conm ssioners, and good
mor ni ng, Jon

A Good nor ni ng.

Q When we left off yesterday, we were going
t hrough your Power Point, and that is Exhibit C053
Part 385, and we were stopped at Page 81 of that. |Is
that your recollection?

A Yes, it is.

Q Ckay. And you were going through the
begi nni ng of your hydrol ogy recomended flow rates; is

that right?
A That's right.
Q Ckay. And the reason we're | ooking at that

is so that we can determ ne |ater on what the depths of
the river mght have been?

A Yes, in part.

Q And that's used to understand the
susceptibility of the river for boats?

A Yes.

Q Ckay. So pl ease proceed.

A O that and the seasonality of flow And,

again, ny objective in what |'mpresenting here is to
sunmari ze what was in the witten report that |

Coash & Coash, Inc.
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provi ded that goes into these things that |'mtalking
about in nore detail. And, also, | should say that
there's a lot that all of the experts agree on, and |
think our differences as far as the nunbers are really
not that far apart with respect to navigability.

And | should al so back up, | realized this
morning as | was | ooking at ny slides, and say that
there are specific indicators of flowthat | think are
sufficient to describe the ordinary conditions of the
river, and that would be the mean annual discharge.
And | include that because it's a commonly used val ue.
It's available in lots of different formats. For
instance, the tree ring data that we | ooked at
yesterday is depicted as nean annual .

| know that there's been other docunents
submtted conparing rivers where nean annual di scharge
was used as the conparison. So | thought it's useful
to continue on with that.

W al so have the medi an annual or the annua
medi an di scharge, as well as sone discharge descriptors
to describe the range of the flow, and we can do that
on an annual i zed basis. That's the flow duration data
that you'll hear me tal k about, such as the 10 percent
flow or the 50 percent flow or the 90 percent flow
And those are based on daily val ues averaged for the

Coash & Coash, Inc.
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1 entire -- conputed for the entire year determne the

2 nedians or the 10 percent or the 90 percent.

3 And then there's seasonal data. In the past
4 we've depicted those as nonthly average because t hat

5 was a readily available data by which to depict the

6 seasonal variation. W had sone feedback saying, well,
7 the average, they would rather see the nedian daily

8 based on nedians of each cal endar day. And that's

9 fine. It shows the same trend, and it makes no

10 particular difference for the determ nations of

11 susceptibility of navigation. So we're doing that as
12 well.

13 So the seasonal data that |'m now presenting
14 are based on the medians of each cal endar day conputed
15 fromthe USGS records, and I'Il talk about that a

16 little bit nore. But those data sets were not as

17 available as they are today when we did our original

18 work back in 1992. So the fact that you can downl oad
19 the digital format online now makes treatnment of those
20 data nuch easier than what we had in the past.

21 Q And, Jon, let me ask you sort of an overhead
22 question here. Have you seen in other cases where

23 navigability was at issue, for exanple, in the State of
24 (Oregon or the State of Washington, where they've done a
25 simlar susceptibility analysis by conputing

Coash & Coash, Inc.
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reconstructed flows and then the possible depths that
t hose flows woul d equate to?

A Yes.

Q Ckay. So this is sonmething that's been done
previously in other states?

A These are pretty standard techni ques, not

only in navigability studies, but in just hydrol ogy
studies in general.

Q Ckay.

A So there's not a lot of new science going on
here with the hydrologic data that we're presenting.

So let's nove along into the slides and nake
some progress there. So we're at Slide 81, and in this
slide I"'mtelling you the data sets that we're using
and how we're getting to what |'msaying is what |
think woul d be a decent consensus position for the
hydr ol ogy.

And for Segments 1 through 5 we're using the
full USGS streamdata, full period of record, and that
was i ndeed the recommendation that Dr. Missetter made.
He pointed out that the data that we had used in the
past, which was based on information that was
publ i shed and in a book format and readily avail able
has anot her additional 20 years. So, sure, that can be
i ncl uded.

Coash & Coash, Inc.
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And what we did for Segnent 1, we're |ooking
at the sumof the Wite River fromthe Wite R ver gage
that's closest to the confluence of the Wite and Bl ack
and the Black. So we're summi ng up those records
directly.

And for Segnent 2 we're using the USGS gage
that's near Chrysotile, and I've listed the gage nunber
and the periods of record, the dates, the years of
record that are avail able.

For Segment 3 we're looking at the Salt River
near Roosevelt, which is one of the |ongest records of
gages in Arizona.

And then to get Segnent 4, because of the
i nfluence of the reservoir, we're taking the two gages
that are upstreamof the reservoir -- three gages --
two gages, yes, so that would be the Salt R ver near
Roosevelt and Tonto Creek above Gun Creek. So we're
getting the two arnms of Roosevelt and addi ng those
t oget her, knowing that we're mssing a fair bit of
drai nage area there to the point of the beginning of
Segment 4, but those are the best data sets avail able.

And we're basically using that same data set
for Segment 4 [sic], and if there was any error in
underestimating the flows at the beginning of
Segment 4, that error is conpounded, so we're likely

Coash & Coash, Inc.
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1 wunderpredicting the flows in both Segnment 4 and 5, 5
2 nore so than 4.

3 And | shoul d al so point out that by adding
4 those additional 20 years, because we've been in a

5 drought for nmany of those years, that tends to | ower

6 the discharge estimtes for any given paraneter that

7 we're looking at, so..

8 Q And what woul d be the effect of a | ower

9 discharge estimte on depths?

10 A In general, it |owers the depth, but not

11 significantly with respect to navigability.

12 Q Ckay, so --

13 A So we're alittle less. It's hard to

14 descri be whether we're conservative or not

15 conservative, depending on your perspective in the

16 case, | think, but we get a | ower number

17 Q Ckay.

18 A Probably the sinplest way to describe it.

19 Q Just so | understand you correctly, you heard
20 sone criticismfromDr. Mussetter that you didn't

21 include the full period of record; but when you

22 previously did your analysis, you included the full

23 period at that time, which was back about 20 years ago?
24 A | used the full period that was avail abl e at
25 that time in a published format, and remenber that in

Coash & Coash, Inc.
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1992 the world was different in terns of what

i nformation was available in digital format. So there
were records, paper records, in the archives of the
USGS that you could go get, but we had neither the
time nor the budget to go get those and do all the
anal yses and data entry. The sinple data entry woul d
have been an extrenely tedious task, even though it's
all available. So what we used was a book that was
publ i shed by the USGS, and they did their own quality
control on that. So it wasn't really our numbers. It
was their numbers.

Q Ckay. And now, with the hydrol ogy
recomrended flow rates that you're going to provide,
that includes the full period of record, which is what
Dr. Mussetter would have done?

A That's what he did, yes.

Q What he did, okay.

A So that's the first part. That's the base of
our data. And then the next slide, M. Burtell rightly
poi nted out that there had been depletions of flow, and
he did sone anal ysis of those depletion rates.

| didn't make any adjustnent to Segnent 1. |
guess that's maybe a little unclear there in ny first
bullet. W're not arguing about Segnment 1, so | didn't
fiddle with those nunbers at all there.

Coash & Coash, Inc.
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But for Segment 2, his recomnmendation was
31 cfs was the addition. And then for 3 through 5 --
well, his was for 3. 68 cfs would have been the
addition there to the Roosevelt gage nunbers, and |
think his nunbers also included an adjustment for the
Tonto arm as | understood what he said.

And then what | did was, for Segment 4 and 5,
| acki ng any better data, we just used that sane

adjustnment that M. Burtell had come up. | didn't make
the adjustnment to the nean and the nedi an annual
values. | felt like those nunbers were in the range,

and the addition of 68 or 31 cfs would have nmade no
substantive difference, so..

Q Wul d there have been additional depletions
in Segment 4 and 5 that M. Burtell would not have
included in his 68 cfs because he only | ooked at
Segment 3 and above?

A Not really. Segnent 4 is a canyon reach.
You know, there may have been sonme mnor ditches for a
few of the ranches that were in there, but we're not
tal ki ng about anything significant.

And the same with 5. There was a ranch or
two down there, and they may have had a ditch, but not
significant acreage.

Q So you thought it was appropriate then to use

Coash & Coash, Inc.
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the Segnment 3 depletion that M. Burtell had used for
Segments 4 and 5 as wel | ?

A That's right.

Q Ckay. And just to be clear, on Segnment 1
did M. Burtell do any analysis on the flow depletion
for that segnment, or is your bullet here indicating
that you did no analysis for you?

A | didn't make an adjustnent for that.
Q Ckay.
A So that's what I'mtrying to say there. No

one's arguing about Segnent 1, and | didn't want to
spend effort on it.

And then for the 2-year discharge, | just
took the values that were published by the USGS.
There's a report by Pope, et al. that | knowis in
the record sonewhere where it's a statistical summary
of all the gage data from Arizona. |It's through 1996,
and | used the 2-year discharge that's published by
t hem

For Segnment 1, | just used the Black River.
| didn't feel it appropriate to add peak discharge
estimates the way you would a daily flow di scharge
estimate, so | just used the one. Again, for Segment 1
we're not really arguing about that one. So to be
clear, that's where it cane from
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And for the other ones | used the dom nant
gage, so all the rest of themwere Roosevelt and
Chrysotile 2-year gage data estimates. And you'll see,
when you see the chart, clearly the peak discharge
woul d increase in the downstreamdirection, and so in
the chart | just bel ow the gages put greater than their
estimate of, say, 14,400, woul d be greater than.

And then Segnent 6, we don't have an
est abl i shed 2-year discharge estimate fromthe USGS

There | just took 20,000 cfs. There's been sone
di scussion on both sides of that being somewhat
equi valent to a 2-year flood. | think that cones out

of the Land Departnment report. Probably a little Iow,
given that today's, with the dams in place, including
the inmprovenents to Roosevelt, the added flood control
storage, the 5-year postdamestimate is 25,000 cfs. So
20,000 is probably a little low, but |I've heard the
number used on both sides, and that's kind of where |'m
comng fromat this point.

So I"'mbringing in data fromDr. Missetter

and anal yses fromDr. Missetter and fromM. Burtell in
t hose segnments. |'m cognizant of the work that

M. Cookin did as well and incorporated that, as you'l
see alittle bit later. Again, | don't think we're too

far apart, and we heard no rebuttal fromthe other side
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of M. Burtell's adjustnents, and we're adopting, so
think we should be all okay on that one. | don't think
| want to say anything nore about that.

So on Slide 83, another question that cones
up, was asked a nunber -- of a nunber of experts in
cross-examnation, is, you know, what's the range of
ordinary flow, the ordinary and natural flow.

And | believe | answered this previously. W
got sone kind of fuzzy answers from sone of the other
experts. And | would say that, definitively, based on
what | heard, | think this is the consensus position
is that the low end would be to use the 10 percent flow
duration or 10 percent low, as M. Gookin called it,
because there's sone confusion in ny own stuff about
whet her 10 percent is the high or Tow W'Il say the
10 percent low. And the high end I would say is the
2-year discharge.

And | think we go to that for the reasons
that | discussed yesterday, because it's nore
coincident with the bankfull discharge and the
definition of flooding, which, in the case of |ooking
at ordinary, was sayi ng nondrought/nonflood. Say,
wel |, that's the beginning of flooding or the |ower end
of the beginning of flooding; and it's coincident,
also, with the ordinary high water mark, which would be

Coash & Coash, Inc.
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the limt of a claimin the event of a finding of
navigability. And that includes all the nornal
seasonal fluctuations. And, again, | use the
i ndi vi dual cal endar day data to come up with the
estimate of the nedian per day to show t hat seasona
fluctuation.

In Segment 6 we're using the full period of

record
Q And you're on Slide 84.
A Switched over to Slide 84, that's correct.

['musing the full period of record, and |I'm
adding up the Salt River, Tonto Creek above Gun Creek
just as | did for Segnments 4 and 5; but because you
have the Verde confluence there, 1'"malso adding in the
Verde Tangl e gage, which has the | ongest period of
record that's available digitally. And | used those
for the flow duration statistics, as well as the nedian
daily estimates.

And |'mnow using M. Burtell's depletion
estimates for both the Salt and the Verde, which had
68 cfs on the Salt side and 183 on the Verde side.

Q Let's pause there. So you've used
M. Burtell's depletion estimate that he canme up with
for Segment 2 and 3, and then you've used the depletion
estimate fromhis Segnent 3 for the depletion in

Coash & Coash, Inc.
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Segments 4 and 5, and then you' ve added his depletion
estimate that he came up with fromthe Verde to the
reconstruction, so now you have his depletion fromthe
Verde and the depletion fromthe Salt.
And does that account for all of the

depl etions from manmade withdrawal s of the river?

A [t's our best estinate of those depletions in
the segments that you just mentioned.

CHAI RMAN NOBLE: Questi on.

EXAM NATI ON BY COWM SSI ONER ALLEN

COW SSI ONER ALLEN:  Questi on.

Does this include any of the depletions
fromevaporation in any of the |akes, or is that just
up in the air?

THE WTNESS: That's a good one.

Conmi ssioner Allen, so the depletions
were exactly as M. Burtell portrayed them and the
gages that we're using are above the reservoirs, so
t hose data sets woul d not have any evaporation in them

COWM SSI ONER ALLEN:  Ckay.

REBUTTAL DI RECT EXAM NATI ON ( CONTI NUED)
BY MR SLADE:
Q I ncl udi ng the near Roosevelt -- or, excuse

Coash & Coash, Inc.
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me, including the Roosevelt gage?

A Near Roosevelt is above Lake Roosevelt.

Q Ckay. And the Roosevelt gage isn't active
any | onger?

A The at Roosevelt gage was destroyed when they
built the dam

Q Ckay.

A Ckay. Well, and then the only difference
there is, in Segment 6 we had a nore rigorous study of
what the predevel opnent conditions were for Segment 6
that was done by the U. S. Ceol ogical Survey. That's
t he Thomsen and Porcello report that we had a | ot of
di scussion about. And since they had come up with
estimates of mean and nedian, and |'ve included a | ot
of things that escaped the notice of sinply adding the
upstream gages, | used those for the mean and the
medi an annual flow rates, and | did not make an
addition for depletion because they included that
explicitly.

And, again, the 2-year discharge cane
fromthe Land Departnment report, and thus far |
haven't heard any objections about that val ue of
20, 000 cfs.

And when you take all those data together
you put themin a table, and this is what it |ooks

Coash & Coash, Inc.
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i ke. And you can see there's sone greater than
synmbols in there in Segnent 5. W' re using the sanme
nuneric values for 4 and 5, but we're adding sonme
thousand or 1,200 square m|es downstream of the gages
when you get to the beginning of Segnent 5, the
upstream end of Segnent 5.

So, clearly, there would be additional flow
in there, because in that area there are nunerous
perenni al streans and probably an unknown nunber of
seeps and springs that flow directly into the bedrock
canyon of Segment 4 that woul d have added flow to the
river. And in Segnent 5 itself, the bedrock fills with
shal e, so we would not expect to see any significant
| osses there, so -- but we know it's somewhat greater
We don't have a nunber for it, so | put in the greater
t han synbol

Simlarly, for the 2-year discharge
estimates, |'musing the ones that are available from
the closest gage. Cearly, the 2-year discharge woul d
increase in the downstreamdirection from2 to 3 to 4
to 5 because of the addition of drainage area. That's
a pretty well-established relationship between drainage
area and di scharge. The USGS publishes all sorts of
information in that regard and that should be
i ndi sput abl e.
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1 And then, again, you see the 20,000, and

2 you've got a little approximate squiggle there in front
3 of the 20,000 because it's not a statistical estinate
4 there. It's just kind of a rule of thunb.

5 Q Let's pause there for a second. There are a
6 fewthings that are different than what was in your

7 table when you previously presented sone of your data;
8 is that correct?

9 A Yes.

10 Q Ckay. Can you explain sonme of those

11 differences?

12 A Vell, | think I just have, you know, at

13 length in the record. | add in the depletion rates

14 from M. Burtell. 1've separated the data out to

15 elimnate some of the confusion that was occurring

16 between nean annual and nedi an annual and nedi an daily.
17 We had a | ot of discussion about the

18 50 percent value and how that was used, and what | was
19 attenpting to do before was to fill in a blank with

20 additional data that we had, to try to represent that
21 increase in that value, and ended up making, basically,
22 an appl es and oranges conparison, which was pointed

23 out, and correctly so. And so we made that adjustnent.
24 1 think that's a legitimte conplaint that we've

25 corrected.
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Q So you're referring to where it says 1,230 at
Segment 6 for the median annual, and then there's a
difference there where it says 819 for the nedian daily
for Segment 672

A Correct.

Q Ckay. And, previously, you hadn't done a
reconstructed flow, so you only had the nedi an annual
and that |led to some confusion about what that
represent ed?

A Yes.
Q Ckay.
A So |'ve corrected that. And, again, before,

| had tried to make sone sort of an adjustnent for
Segment 5 using what | knew about Segnment 6, and,
again, that was the other difference there. | decided
it's just not worth the argunent. | think | created
more confusion than | shed light, so | just went back
to using the straight gage data and didn't try to nmake
an adjustnent for additional drainage area and ot her
sources of surface flow.

Q So Segnent 4 begins at the top of the canyon
reach just bel ow Roosevelt Dam is that right?
A It's alittle distance above the physical

structure of the dam and, yeah, it's where it's at the
end of the geologic canyon, the beginning of the Tonto
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Basi n.

Q So fromthat point down to the Verde River
there was no additional water that was added, so that's
why Segment 5 | ooks exactly like Segnent 4; is that
correct?

A Well, there's probably a | ot of additiona
wat er that's added; but the estimates, there's no
val ues added to the estinmates there.

Q Ckay.
A And that is why they're the sane, yes.
Q And it's your professional opinion that there

woul d be added water that's not accounted for with your
Segnent 5 hydr ol ogy?

A Yes, and that's why the greater than synbol
but I really don't want to have an argunent with
anybody about how much that is. It's just -- it's
not -- the argunent is not worthwhile. \Watever we
woul d add in there wouldn't nmake it enough flow to be
able to float a barge, for instance. It's going to be
small, low draft boats, so..

Q And are all of these hydrol ogy flow
descriptors useful in sone capacity, as | believe you
al ready nentioned, to sone degree?

A Yeah, | think the ones that are nobst commonly
used are nean annual and nedi an annual. W have had a
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| ot of discussion about nedian daily. You know, one
reflection of the range is the 10 to the 90 percent.
M. Burtell chose to use 75 percent. Not -- | don't
see that value used often, but, you know, it's within
the range and just trying to make the conparison. So,
yeah. | would say yes.

Q And let's |look at the flowrates for
Segment 6. The 10 percent, which is just above what a
drought woul d be for Segnent 6, you have that as
522 cfs?

A Yes.

Q Ckay. And do you recall M. Gookin had a
basef| ow of 86 cfs?

A For the downstream end of Segnent 6b, yes.

Q Ckay. Would the basefl ow be different than
the 10 percent duration?

A Yes.
Q Ckay. How so0?
A Well, baseflowis the contribution fromthe

ground to the streamover the length of the stream So
there may be some contributions that are flow ng from
the ground into the stream It's basically the m ninum
flow, without the input of precipitation or snownelt,
that sort of thing.

Q I's baseflow reflected on your flow descriptor
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chart here?

A No.

Q You woul dn't recomrend using baseflow as a
flow descriptor for calculating sone sort of a depth,
woul d you?

A Yeah, | think that would be indicative of
drought flow, which, according to the Courts, is not
sonmet hing that we're thinking about, so...

And it seems, you know, if it's 10 percent is
the value, so 90 percent of the time it's nore than
that, | think we're outside the real mof ordinary, or
you can at |east make that argunent.

Ckay. Another way to depict those same data
is shown in the following slides, and |'ve got one for
each segnent. And what you see on here is | did not
plot the 2-year discharge, because if | plot them on,

It squeezes everything down and you' ve got a scale
I ssue and you see things less. So | printed that val ue
at the top right corner

The top blue line there is the 90 percent
flow duration. |In this case, for Segnent 1, is 1,452,
again, fromthe gage data plus -- well, no addition
there. And then mean annual flow, nedian annual fl ow,
so that's the nmedian of the annual flows, if you will.
The nean annual flows. The nedian daily flow, which is
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the 50 percent, based on all of the days of record

| unped in one big pot, and half of them are above and
hal f of themare below. And then the 10 percent, and
that's the sane kind of every day goes in there and
then you take 90 percent of the data points are above
it and 10 percent bel ow.

And that's kind of where we're seeing sonme of
t hese descriptors. And | think on the other side, one
thing we sonetinmes |ose sight of is this -- the plot of
the daily nmedians that reflects the seasonality. And
wth ariver like the Salt River and many other rivers
that have title navigability questions, flow
seasonality is an inportant thing. There's no
requi rement that the river be navigable every day of
every year, but there needs to be a reliable season
and it needs to be not so brief that you couldn't get
out and use it.

So the distinction there would be between a
river |like East Verde and the article that you
described that SRP submtted recently where the boaters
went out to try and catch an East Verde flow and they
didn't get there in time. W've seen simlar things
with on the Santa Cruz, where soneone went out to --
you know, you try to go boat that, but you've got to be
living in Tucson and have a boat ready and the day off
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to get there, because the flowis not going to |ast
very | ong

And the contrast to that is the Salt River
where it has a boating season. In fact, we've heard
several of the other opponents tal k about the boating
season on the Salt River. So it's generally recognized
and commonly understood that there's a seasonal high

flow, and that's what these -- the orange line there
that |ooks like a mountain, if you will, with some
foothills.

So we have this March or February to My,
February to June, depending on what part of the river
you're on, higher flow period, and then again a little
boost towards the [ate nonsoon tinme frame, and then | ow
flows at other tinmes of the year.

And you see that sane pattern as | nove
through the other five charts by segnent and the data
sets as described. W see that pattern repeated.

And |'ve just now noved up to Slide 91, which
Is Segment 6. And that's all | wanted to say about
hydrol ogy, and I'm now on Slide 92.

CHAI RVAN NOBLE: You're on Slide 95?
THE W TNESS: 92.

CHAI RVAN NOBLE:  Just hopi ng.

THE WTNESS: | slid along pretty
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qui ckly there.
So are you ready to nove to rating

curves?
BY MR SLADE:
Q Yes.

So it's your opinion that the seasonal highs
are not flood conditions?

A Ch, no.

Q Ckay.

A They' re normal and ordinary.

Q And have you heard any testinony from
opposi ng experts that woul d dispute that?

A | don't recall any.

l'mready to nove to rating curves.

MR. SLADE: Ckay. And as you're just
preparing there, we did make copies of the corrected
slides, if parties would |like any of those, if they
haven't printed those.

THE WTNESS: Okay. So on Slide 92, now
we have some flow rates

MR. SLADE: |'msorry. Conm ssioner
Al l en?

COW SSI ONER ALLEN:  Is it corrected?
It's not what we have here?

MR. SLADE: Alnost all of the slides are
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what you have there. There are a few that were
corrected, and we can nake sure you have those as well.
You did receive those yesterday, but --
COW SSI ONER ALLEN:  Ckay. Never m nd.
DI RECTOR MEHNERT: They're in part of an
exi sting exhibit.
MR SLADE: Right, Exhibit --
COMM SSI ONER ALLEN:  C055?
DIl RECTOR MEHNERT:  55.
MR SLADE: Yes.
COWM SSI ONER ALLEN:  Cot it.
MR SLADE: 398.
COW SSI ONER ALLEN:  Ckay. Thanks.

BY MR SLADE:
Q Al right. Slide 92.
A Slide 92, the next thing we need to talk

about is the rating curves. So we have the flow rates,
and one way of figuring out flow depths for
considerations to susceptibility is to |ook at rating
curves.

So we had a fair bit of discussion on those,
both in Segnent 6 and in upstream areas. Things |
woul d like to say about that in response to the
criticisms and other comments that were made on the
rating curves is that in Segnent 6 Dr. Missetter was
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t hor ough enough to go through and re-create the
conputations. So while he may not agree with ny
concl usions or perhaps the selection of the n-val ues
that | used or the relevance of the topographic data,
he was at |east able to reproduce the results that |
got back in '92.

So, again, in that sense, we know that
they're error-free in terms of the conputations that
were done. So I'mnot trying to trick himinto saying
that he agrees with everything that | concluded from
those, or he mght have done it a different way, but he
was at |east able to reproduce those.

Anot her thing to think about is that, well,
how different are the various results? And | spent
some tine in the witten docunent that | provided, and
it was called Arizona State Land Departnent Salt River
Rebuttal Rating Curves.

Q And that is Q055 -- excuse ne, CO53 Part 397.

A And in there | suggest that and show data
that the actual differences are not that significant,
I n most cases. Mst of the difference come in the flow
rates that were used, rather than the actual rating
curve. And when you do an apples and appl es conparison
using the same flows, the differences are not
particularly significant with respect to navigability.
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In no case do we see a difference that says,

wel I, you could take a much | arger boat, a deep draft,
heavily | oaded keel boat or take barges or sonething on
the river. In all cases we're talking about low to

moderately draft boats with noderate | oads or snall
| oads.
So in ny view, the differences are not great.

Q And, Jon, just so we're clear, when you use
the termrating curves, what does that nean, exactly?
A Arating curve is a relationship between any

number of paraneters. As we're using themin this
context, we've tal ked nostly about devel oping a
rel ati onship between the discharge and the depth.

So that's a good question. |In some cases
we're tal king about average depth, the average over the
section, and sonetimes we're tal king about the maxi mum
depth. And |I've got a slide where we'll show that in
just a sec. So we'll get back to that, but that's
basically what we're doing.

Q Ckay, so --

A So that basically what happens there is, if |
have a rating curve, you tell me, hey, at the flowrate
of this, what's the corresponding depth? And you can
go the opposite way as well. | knowit's 2 feet deep
Therefore, what would the di scharge bhe?
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Q So it's extrenmely inportant, obviously, that
you get the flow rate correct, because that's your one
i nput that you have to determ ne your depths?

A [t's extremely inportant for using a rating
curve. It's one of the pieces of information that you
woul d use for meking an assessnent of susceptibility,
just like rating curves should be just one piece of the
puzzl e.

Q And do you know if Dr. Mussetter used a
natural flow rate?

A My understanding is he did not nake any
adj ustnent for depletions.
So on the next slide, 93, | show some

conpari sons here between the rating curves that were in
the original ASLD reports for Segment 2. In there

had a canyon reach and a -- | forget the other
descriptor of what | had; two types of reaches that
were typical of that segnment. So we'll call it one

produced hi gher depths and one produced | ower depths.

And M. Burtell used information taken from
the USGS gage at Chrysotile and came up with his rating
curve, and you see that one of nmy m ne was higher than
his and one of themwas |ower than his and his kind of
smack in the mddl e over the range of discharges that
he reported.
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So I'"mjust kind of -- all this is here is an
appl es to appl es conparison. These are not the final
rating curves that I"'musing. |'mjust making this

conmparison. And in my mnd there, none of the flow
dept hs get bel ow what could be used in a small boat,
and none of them are high enough that woul d dictate
that you' re using an entirely different kind of boat on

Segnment 2.
So while there are differences, we're within
the same range. That's all | really need to say there.
In Segnment 3 --
Q So |l et ne pause you there. For the next few

slides where you're show ng conparisons of the rating
curves, you didn't use those conparison to input a
certain flowrate and find the depth fromthese charts.
This is just a relative conparison of how different
peopl e plotted the depths versus discharge?

A ['mjust trying to nake a conparison between
what various experts used.

Q Ckay.

A In this case, there were two experts that
opined on -- with rating curves in Segnent 2. That

woul d be M. Burtell and nyself.
Q Ckay. So for the depths that you found and
the rating curves that you used to find those, you've
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i ncluded those in the recent subm ssion, CO055
Nunber 401; is that right?

A Yes, and we'l| get to that.
Q Ckay.
A So that's Segnent 2.

For Segnment 3, on Slide 94, you can see --

And et me back up just one second. |
noticed this norning, as | was |ooking at these, |
| abel ed M. Burtell's as "M. Burtell-H gh" or you see
in the code there. And he only had one curve, so there
shoul d be no "High" there, that |I'maware of. Perhaps
soneone can correct me if I'mincorrect on that, but
that's just a m sl abel.

In Segment 3, M. Burtell had data fromthe
at Roosevelt station, which technically is in
Segment 4, but it's near Segnment 3, and there are
probably sone simlarities in the norphol ogy between
that part of Segment 4 and the upper part of Segnent 3.
Be that as it nmay, he was, | believe, intending to have
that apply to Segnent 3. So I'mtaking himon his word
for that.

And you see that, once again, you know, |
have a high and a low. M. Burtell's nunbers plot out
close to ny low, and nmy high is significantly higher.
And a word about that. So this is one place where
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there is sonme differences.

Again, what I'mtrying to depict in those
original cross sections there was a characteristic of
the entire river. M. Burtell's rating curves are from
the USGS data, which is a near-riffle condition, so
it's more of a limting cross section, rather than a
depiction of what the entire segment |ooks |ike.

So, again, there's a little bit of apples and
oranges again. So in that case, the high curve on ny
end would indicate different types of boats could be
used. So there's that difference. But you see the |ow
ends were, you know, tenths of a foot apart, and that's
very close right there. So a |ot of agreement on the
| ow end.

There were no other rating curves submtted
for Segments 4, or 1, for that nmatter, and Segnent 5.
For Segment 5 Dr. Mussetter used cross section 6, the
upstream nost one fromthe Land Departnent report. |
have no problemw th that, but regardl ess, we have no
original data submtted for that, so there's no
conparison to nake.

In Segnent 6 --

Q Jon, let me pause you for a second. This is
one of the slides that was corrected, and you're
| ooking at the corrected slide in your PowerPoint up

Coash & Coash, Inc.





SALT RIVER VOLUME 22  05/18/2016 Page 4777

O© 0O NO Ol WN -

NNOMNNNMNNNRPRPRPRPRRPRPRERPRREPR
O WNRPROOO~NOOUDNWNLERERO

here, and that is Exhibit C055 Part 398, Page 95.
A That's right.

So Dr. Missetter's high nunbers are | ower
than nmy high nunbers or the Land Departnent's high
nunbers. But, again, if you look at the | ow end of the
curve, you know, down near a hundred cfs or so, those
numbers are all within tenths of a foot. They start to
separate a little bit nore as you nove upstream but
the range of those, again, is all -- we're all talking
about | ow draft boats, and we're not talking about
sonmet hing that woul d be a deep-keel ed boat.

So, again, | wouldn't call those differences
significant with respect to navigability.

Dr. Mussetter, as | understand his testinony,
al so added 4 cross sections that he felt |ike better
depicted a limting condition, based on steeper slopes,
using the 1903 topography. And so that's his yellow
line, was the [owest of those.

And, again, these are just -- these are not
the full rating curve. This is just three points of
conmparison to kind of depict, you know, where we all

sat in the range. Again, | think |'ve made this point
probably nore times than needed, but they're close, in
my opi ni on.

Q So that Slide 95 would include the nost
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limting cross sections that Dr. Missetter could find?
A Right. And | also have M. Gookin's on there

too. | mentioned that. But it's alnost coincident, in

terms of the depth and discharge, to Dr. Missetter's

| onest curve, so kind of barely shows up there.

They're witten on top of each other. So M. Gookin

had a cross section for the downstream end, what he

call ed Segment 6b. Again, in that sanme range.

So as | nentioned, | think it's inportant to
put rating curves in their proper perspective. And,
interestingly, | thought that the best exanple of that
was from T Tyler Wllians. |f you renmenber, he was the
guy that had witten books on boating in Arizona and
has done the Salt River many, many tinmes, very famliar
with it, including Segnent 1, as | recall

And soneone asked him "Well, so what do you
think the depth of the river is," or sone question
along those lines. And thisis -- and I'll just read
hi s quote:

"1 mean, putting a depth on any river is sort
of an anorphous sort of definition. | nean, rivers are
defined by obstacles, rocks, deep channels, shallow
channel s, deep channels. You know, they're dynamc
animals. So to put a depth on a river, it's just
really not a logical way to look at it."
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And | couldn't agree nore, and | can see
his face and see the kind of confusion in his eyes
as he said, "Well, what do you nean, a depth of a
river?"

Because it's very difficult to say one cross
section describes the entire river. |If you ve actually
sat in a boat and gone down the river, your perspective
on the depth is very different. There are shall ow
pl aces. There are deep places. You do things slightly
different, as a boater, in the shallow places than you
do in the deeper places. You watch out for different
things. You're nore alert in sone places and | ess
alert in other places.

So it's inportant to recognize what these
rating curves are. |In sone cases fol ks were |looking to
try to find the nost limting cross section, so where
were the shall owest depths. In other places folks are
saying, well, what data are readily available, like a
USGS gage, that we can go | ook at and -- and they need
to understand, well, what are they measuring there, and
why are they measuring those kinds of depths? Are they
trying to characterize the depths of the river, or are
t hey making depth estimates so they can know the fl ow
rate so they can publish what flows happened on what
days.
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And, again, we have these areas of agreenent
and overlap in Segnents 1, 4 and 5, where we have
m ni mal data that were submitted and basically have our
stuff and nobody el se's.

We have al so have areas of agreement in termns
of velocity and width. 1In no case did anybody cone up
with any velocities froma rating curve that suggests
that the velocities are too high to allow boating on
the river. Simlarly wwth wdth. | think everyone
agrees that the river's w de enough to get a boat in.

So where can we | ook beyond rating curves to
kind of think about how do we characterize what Tyl er
was tal ki ng about there; you know, what is that
variabl e? How do people experience the river in a
boat, and how does that relate to depth and
susceptibility?

Q Jon, let me pause you there.

Based on Tyler WIllians' quote, is that a
reason why the Suprene Court, you think, has said
deci de each river's navigability based on its own
facts, and don't conpare it to each other river that's
come before it or that nay conme after?

A Vell, | can't speak for what the Suprene
Court thinks, but that sounds |ike a reasonable
interpretation to ne.
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| know that you go fromriver to river, and a
singl e descriptor is not sufficient to describe the
experience of boating it. Rivers with simlar
di scharge, you can have very differing experiences of

boat i ng.
Q So if you have one river that has, let's say,
a thousand cfs and you have -- you're trying to conpare

it to another river that has an average of 2,000 cfs,
could you just look at the 2,000 and say, oh, that's
going to be a deeper river, easier for boat travel ?

A I think that would be a very sinplistic
assunption, and it mght be a starting point, but you
have to field-check that. You have to have sone
measure to see how that transl ates, because 2,000 feet
spread out over 4,000 -- 2,000 cfs spread out over a
4,000-foot wdth is very different than a thousand cfs
spread out over 200 feet of wdth. And, then again,
you add in slope and ot her obstacles and, again,
creates a very different experience.

And | woul d suggest that the biggest
di fference between the experts that the Conm ssion has
heard is their on-the-river experience and their
ability to go beyond this is what nmy rating curve told
me, to what it feels like in a boat, as well as the
ranges of disciplines considered.
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You know, folks who are -- where their
only -- whose only tool is a rating curve are going to
rely more heavily on the rating curve. Folks that have
a rating curve and a boating trip down the river have
those two things to | ook at. Fol ks that have
considered in detailed historical record or all of the
hi storical accounts that have been found have sone
context by which to say, well, | know ny rating curve
says this, but we know that this kind of boat went down
the river.

And, generally, you see a difference in termns
of reliance on conputer nodels to those fol ks that have
been in the field, who have been in a boat on the
river.

Q So | think you' ve reviewed this before, but
did any of the opponent experts boat the river when it
had a near-natural anount of water in it?

A No.

Q And it's --

A None.

Q -- your opinion that that is valuable for
under st andi ng the navigability case?

A Extremely. Yeah. Until you've been around

the bend from where you can see it fromthe bridge, you
don't know what's there.
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You can |l ook at the aerial and, as | think we
saw, as you asked in your cross-exam nation of various
W tnesses, "Here's a historical photo. Can you tell
any how deep that is," and | think in every case they
said no. So you don't know from | ooking at aerials how
deep it is. You don't know what the experience of
getting around rocks are. You just don't know. It's
an unknown to you.

Havi ng done it nultiple tines at different
flow rates, you also get a feel for what kinds of boats
wor k best at what situations, what is the influence of
seasonality. | think if you rely solely on reading the
boating guide or a website that describes boating, you
get a very different perspective then

And that's been nmy own experience as well.
When | started this study back in the early '90s,
that's what | had. And then but | was reading those
gui des, and they would say, "Ch, you need a m ni mum
flow of X to get down the river," and | would get out
there and look at it and go, "Ch, | can get a boat
easily down here. This is -- |I'mnot sure what they
wer e thinking."

And then you realize, well, they m ght be
projecting the experience for someone who's | ooking for
a bubbly whitewater experience, rather than a placid
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ride down the river or a placid trip down the river
So you understand that when you' ve seen it at many
different flow rates.

And | think this gets at, also, one of the
differences in the experts. As | mentioned, | think
that the nunbers aren't so different in terns of flow,
and the nunbers aren't so different in ternms of depth;
but it goes to interpretation. So, you know, what are
you doing with those depths in terms of your experience
i n boating.

[f your definition and your standard of
navigability is ny bottom of ny boat can never touch
the bottomof the river at any point, | never have to
get out of my boat once, | don't have to line it, |
don't have to portage it, | could never get stuck or
get -- if that's your standard of navigability, then
that |eads you to different conclusions.

You're not disputing the facts. You're
di sputing an interpretation of what navigability neans.
And those, to nme, are nore | egal questions than
questions of expertise.

So to get beyond rating curves on Slide 98
here, | |ooked at a nunber of different things. So we
have historical descriptions. W know for a fact that
ferry boats were out there. W didn't include those in

Coash & Coash, Inc.





SALT RIVER VOLUME 22  05/18/2016 Page 4785

O© 0O NO Ol WN -

NNOMNNNMNNNRPRPRPRPRRPRPRERPRREPR
O WNRPROOO~NOOUDNWNLERERO

our historical accounts, but they do tell us something
about the river, at |least at the point where they're
crossing the river.

W also did extensive field work, lots of
observations, a nunber of boating trips, considered the
USGS rating curves. W |ooked at historica
phot ographs to get estimates of depths, what the
conditions of riffles |ooked |ike. Looked at
historical maps to try to get the feeling for, you
know, what are the canyons |like, what are the w dths,
are there any rapids | abeled there. And then went
careful ly through all the historical accounts to see
what ki nds of things they were saying about the river,
what their experience was |ike, particularly where we
had nore detailed [ogs of their trips.

And that's why | felt it inmportant yesterday
to go through some of those historical accounts,
because it weaves together with all this other
information to make a | arger cohesive picture.

Q Jon, you've already discussed these in your
direct testinony. Are these included here in your
rebuttal testinony, to provide sone sort of contrast
bet ween what opponent experts did?

A Yes.

Q Ckay.
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A | feel like we've provided a very conplete
and thorough and multifaceted anal ysis of what these
depths nmean. We've ground-truthed them

And then we'll say a few things about beaver
and fish and how the fact that the Hohokam were here
for -- you know, for centuries irrigating off the

river, with very I ow technol ogy, and what that neans,
again, to the likelihood of shallow depth conditions or
deeper depth conditions.

One of the ways that we do this is to | ook at
sone of the photos, and Dr. Littlefield provided a
photo in one of his reports, Figure 59, and he |abel ed
that as being from January 15th, 1901, and that
provi ded the opportunity -- so this is a picture of
Hayden's Ferry in Tenpe in Segnment 6. Provided an
opportunity to know what exactly was the flow rate.

W' ve heard sone testinmony that says, well, at a
t housand cfs or less, Arizona Damis robbing the river
and it's always dry.

Vel |, here's a photograph of the river with a
boat in it after Arizona Dam has been in place for nore
than a decade, and we have USGS fl ow estinmates for that
particular day. 254 cfs flowing in on the Salt side
and 250 cfs flowing in on the Verde side. The absolute
mexi mum woul d be -- down in Tenpe would be 504. And
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that doesn't account for the kinds of |osses that sone
fol ks are suggesting woul d occur between the Salt-Verde
confluence and Tenpe. It doesn't account for any of
the diversions that m ght have occurred. So we know it
can't be nore than 504. And yet at 504 cfs it was deep
enough to float and to need the ferry. So what woul d
that depth | ook |ike?

Q And | et nme pause you one second, Jon. This
is another one of the slides that you made a m nor
correction to, and the corrected slide is on the
Power Poi nt above, and it can be found in CO55 Part 398,
Page 99.

A The correction had to do with the high val ue
listed for Dr. Mussetter, and that was the line that
had corrected the labeling on in the rating curve for
Segnment 6.

And in this case, even though Dr. Missetter
tended to use all 10 rating curves in sonme of his work,
these are just limted to his 4 additional new cross
sections that he added. So | felt that was a nore
correct depiction of what Dr. Mussetter, | believe, was
trying to portray there.

Again, so we have 504 cfs, and sonebody
needed to use a ferry at 504 cfs. And | would imgine
that there are other photographs out there in the
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record that have dates on themthat show the ferry in
use, and it would be interesting to conpare the
condition on those dates, particularly where we have
flow estimates.

So then you take that 504 cfs and say, well,
on people's rating curves, what kinds of depths were
they predicting? And you can see that there on the
right, and | used M. Gookin's curve, Dr. Missetter's
curve, and the Land Departnment curves that are |isted
as Fuller there. And you see they're all predicting
depths that are from1l to 2 and a half feet, in that

range, and | would say they're all |ow

At 1 feet, there's really no need to use a
ferry. In fact, it would be very difficult to use a
ferry. And what we see there is a fairly wide river, a
fairly well-1oaded boat. | would estinmate that the

ferry, wth its load in this case, would be sonewhere
inthe vicinity of 8 000 pounds. Probably, at that
size boat that I"'mestinmating the size of, probably
draw 6 inches, 5 inches, sonething |like that, and for

some reason at those -- at that flowrate. So what |'m
saying here is our rating curves should be predicting
depths that are -- would require use of a ferry.

And one other caveat here | should mention is
that Dr. Mussetter and M. CGookin or nyself were not
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trying to predict the depth exactly at the |ocation of
the ferry. W were |ooking at other places in the
river as those being representative.

So Dr. Mussetter, particularly, was |ooking
for limting depths. Cearly a limting depth would
not be at the ferry location. So I"'mnot trying to
m scharacterize what he's doing there; but, again, a
conpari son of what the river generally |ooked |ike,
boatabl e conditions at 500 cfs, rating curves
predi cting values significantly |ower than that.

Q And | believe M. CGookin had al so stated that
the Day brothers woul d have used the canal because the
Arizona Dam woul d have been in place and it would have
taken up to a thousand cfs, and usually in the w nter
you didn't have a thousand cfs or greater, so there
woul dn't have been any water in the Salt River.

Was that your understanding of his testinony?

A Yes, that's correct.

Q OCkay. And this photo is of the winter 1901
i n January, and we see |less than a thousand cfs, 504;
but yet we see the water's in the Salt River?

A That's right.

Q So based on that, is it nore likely that the
Day brothers used the actual river than the canal s?

A Yes, absolutely. There would be no reason on
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this day to take a canal and all the troubles that cone
with that, that | tal ked about yesterday, as opposed to
just going down the river. So it kind of pokes a hole
in his canal use theory with sonme real data.

Anot her beyond rating curves thing to think
about is, when you're using the rating curves, | think
it's inmportant to think about the maxi mum rather than
the average depths, for reasons that are depicted in
this cartooni zed version of a cross section here,
somewhat exaggerated to nake the point.

When you're the experience of a boatnman, and
if you talk to a boatman, they | ook for the deepest
part of the channel, and that's the part they're going
to float on. The fact that the average depth in the
channel is sonmething is irrelevant. Wat you need to
do is have the maxi mum or the boating channel depth.

So where a rating curve is given as an
average depth, | think you need to say, well, that's a
| oner than would be appropriate for evaluating a
boating experience. Wuere it's given as a naxi mum
depth, that's nore appropriate for evaluating the
susceptibility to navigation

Q And coul d that be a reason that some of the
opponent experts | ook at the depths and they say maybe
at the average depths there would be difficulties to
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boat; but soneone like you or Tyler, D nock, or Alex
Mckel, who is famliar with the thalweg, the boating
channel , says, no, there's not a problenf

A That coul d be one of the reasons, yes.
Al t hough, it could be just experience in boating or
havi ng seen the river and what it actually |ooks |ike.

Gt her rebuttal issues. 1'mon Slide 100 now.
There were sone questions about whether the n-val ues |
used were low or high. | included some material in ny

report, and I won't burden the Conm ssion there, but
t he net hodol ogy we use, our values cone in square and
in the range of acceptable values for a river |like
this.

And, again, we were trying to predict
conditions at low flows, rather than at high flows,
where the influence of the channel bed itself is nore
important. And I'Il just defer to what's witten in ny
report, rather than discuss it nore.

There was sone questions about the accuracy
of the map that we used for Segnent 6, and that being
the 1903 topographic map with the 5-foot contour
interval. | think Dr. Miussetter was suggesting that
that kind of contour interval or that nmap was not
accurate enough to produce estimates of depth in the
ranges that we're |ooking at.
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And in response to that, basically, the
nunber one point is, it's the only game in town. So
your choi ces of using topography are either to have no
cross sections, no rating curves, no topography, and
skip that part of the analysis; use the 1903 map

In the | ower part of Segnent 6, M. Gookin
had a map that covered a snall portion of Segment 6
that could be used, and which he did, and that's
certainly appropriate. And | believe that had a 2-foot
contour interval down there, so a little nore accurate;
but, unfortunately, it didn't cover the rest of the
reach.

You can go to the USGS map, which | believe
has a 10 and 20-foot contour interval from 1914, so
that's a little further, not as close to the earliest
date possible, soit's alittle later and a little less
accurat e.

There are 2-foot contour interval maps
avail able for the whole reach, but they're not until
the 1950s, | believe, and by that tine the river had
been heavily m ned and channelized and the water had
been out of it for many, many years, so you're |ooking
at a very different disturbed condition

So the 1903 map is the best avail abl e data.
| think it's also inportant for the Conm ssioners to
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recogni ze that use of a 5-foot contour interval is not
unusual in the practice of engineering or floodplain
managenment. There's floodplain maps done by the
Federal Energency Managenment Agency all over the U S
Sone of them are based on 10 and 20-foot contour
intervals. Qite often they're based on 4-foot contour
intervals, and they regulate to the hundredth of a
f oot .

So producing a rating curve in the fashion we
did for Segnment 6 is not unusual in the practice of
engineering, and | don't think that's a legitinmate
criticism

Q Ei t her way, Jon, is that one reason why it's
I mportant not just to look at rating curves and depths
froma theoretical perspective, but also to get on the
river and | ook at the historical descriptions?

A Yeah, that's ny -- that's certainly ny view,
and that comes fromhaving training in geology. Rather
than relying solely on equations, we like to get out
and ground-truth them and see, well, what does it | ook
| i ke based on what | see.

So when | see a rating curve that says the
Upper Salt R ver at a thousand cfs is a foot deep, |
think, no, it's not. |[|'ve been out there at a thousand
feet and dove in in places and couldn't touch the
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bottom So that's not ny experience at all. So, yeah
you definitely need that.

It al so suggests, with respect to the
t opographic map accuracy, if the maps are not accurate
enough to produce cross sections, then they' re not
accurate enough to dispute slope variations in the 4
additional cross sections that Dr. Missetter produced.

So it's alittle inconsistent to say they're
not accurate when | used them but accurate when he
used themto determ ne slopes. Be that as it may.

There's some suggestion that the rating curve
sel ections were sonehow biased or whatnot, and there's
really no way to prove that, but | can tell you that
that's not the case. They're just sinply spaced
t hroughout the |length of Segnent 6. W picked 6 cross
sections kind of irrespective of the individual
conditions at any one rating. There was no attenpt
there at all. Can't prove that to be the case, but I'm
just telling you that's ny sworn professional opinion

| would also like to point out sonething
about the accuracy of any rating curve in any hydraulic
model .  So, you know, the accuracy of one cross section
over a 40-mle reach to depict all the conditions,
clearly ridiculous. You see that in the sentinent of
Tyler WIlians' comment.
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Even at a single location, a single rating
curve is going to have sonme scatter in the data. And
the best exanple of that is to | ook at one of
M. Burtell's plots that we'll show here in a bit from
the Chrysotile gage. And you can see that the USGS
usi ng sophisticated neasuring techni ques, has depths at
a specific discharge that vary by a foot at their
rating curve cross section. So the depths over time
are plus or mnus a foot for the depths that they're
reporting.

So rivers change. Rivers are dynam c, not
only intime, but it's very difficult to say a rating
curve applies all the time everywhere wthin a segnent.

Even in canals, concrete canals, when you go
out and you actually do the process of neasuring flows,
you can see -- |'ve seen Truckee Irrigation Canal in
Nevada depth estinates at the sane discharge that vary
by 2 feet in a concrete channel for the same discharge.

CHAI RMAN NOBLE:  Questi on.
THE W TNESS:  Sure.

EXAM NATI ON BY COWM SSI ONER ALLEN
COW SSI ONER ALLEN:  How does scour
affect the rating curve?
THE W TNESS: Scour ?

Coash & Coash, Inc.





SALT RIVER VOLUME 22  05/18/2016 Page 4796

O© 0O NO Ol WN -

NNOMNNNMNNNRPRPRPRPRRPRPRERPRREPR
O WNRPROOO~NOOUDNWNLERERO

COW SSI ONER ALLEN:  Yeah.

THE WTNESS: So scour is the renmoval of
bed material by the river processes, a deepening of the
river. So that would be one. After a flood you would
expect to see sonme scour of the channel, or during a
flood particularly, and after the flood there m ght be
some sedi ment deposition. So you could have a
shal | ower depth at the same flow rate at the peak, at a
higher flowrate in a flood; and then later, the sane
flowrate after the flood, when the depositions conme
in, it could be deeper, in terms of stage particularly.

If you' ve seen plots, and | inmagine,
Conmi ssioner Allen, you have --

MR. SLADE: Jon, maybe we ought to slow
our pace down a tiny bit. |'magetting some sighs.

THE WTNESS: So when you | ook at
rating curves or plots of channel bed elevation
versus water surface, or in some of the sandy western
rivers, you see depths during a particular flood that
may vary by, you know, 4 or 5 or nore feet and water
surfaces that are all over the map in those sane kind
of ranges at the sanme kind of discharges because of
that scour effect. So very inportant. That's a good
questi on.

There's al so sone questions that we were
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1 refusing to provide source data fromour rating curves,
2 and you got what we have. Those rating curves were

3 done in the early '90s. They were done in a

4 pre-internet world, at |east our access to the

5 internet. You know, there was no backup and what not.
6 They're just gone.

7 So |'ve submtted what we've got. Yeah,
8 that's -- no nore to say. |'mnot hol ding back

9 anything. Just doesn't exist. They were done on

10 software that was in a DOS platformfor the Upper

11 R ver, the Upper Salt. The other stuff was done with
12 that too, but the files are just gone. Don't know

13 where they are. So it's been many years.

14 CHAI RVAN NOBLE: Let's take a break,

15 10 mnutes. W' Il cone back about 10:15.

16 (A recess was taken from10:04 a.m to
17 10:17 a.m)

18 CHAI RVAN NOBLE: | think we're ready to
19 start, M. Slade.

20

21 REBUTTAL DI RECT EXAM NATI ON ( CONTI NUED)

22 BY MR SLADE:

23 Q Ckay, Jon, and we're on Slide 101 of your

24 Power Poi nt .

25 A Yes, we are. So here we get to the point of,
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after having some philosophical discussions about
rating curves and whatnot, we get down to the neat of
it and say if you're going to pick a rating curve,
these are ny reconmendations, |ooking at discharge
related to the 10 percent flow all the way up to the
2-year flow or 2-year peak

| woul d reconmend that we use the maxi nuns
for this average versus maxi mumthing that | showed you
on a previous slide.

And in Segment 6 | use the range of
Dr. Mussetter's 10 sections, his 4 and the Land
Department 6, as | understood the recomendation there.
l"mtrying to be cooperative there.

In Segment 5 | think both he and | were using
the cross section 6 from Segment 6 as representative of
a rating curve for Segment 5.

In Segment 4 used M. Burtell's at Roosevelt
curve. | felt like, based on ny experience on the
river in Segnent 3 and 2, that that was nore
representative of conditions near riffles, so nore of a
limting depth, and used that for both Segments 3 and
4, rather than the curves that were in the Land
Department report.

In Segment 2 used M. Burtell's nean depth
curve, but acknow edging that that is a nean depth and
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that some adj ustnment woul d need to be nmade for maxi mum
depth. Based on M. Burtell's field cross sections,
saw that the maxi mum depths was typically about tw ce
the average depths at low flows. That may be the
nunber, but, again, recognizing that these are for
near-limting conditions, and they're not really
typical of the overall river experience.

Q So where M. Burtell devel oped his curve was
actually in Segnment 4; is that right?

A One of his curves. So his at Roosevelt data
was at a station that is located in Segnent 4, yes.

Q He was using it to apply to Segment 3?

A That' s ny understandi ng, yes.

Q So you have used that to apply to Segment 3
and to Segnent 47?

A That's correct.

Q Ckay. It's right on the border?

A It's near the border, yeah.

Q Near the border. Ckay.
And Segment 6, where you used Dr. Mussetter's
10 cross sections, 6 of those cross sections -- or,
excuse ne, 4 of those were your own cross sections?
A 4 of those were his and 6 of them came from
t he Land Departnent report.
Q And the additional ones that he included were
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the nost limting cross sections that he could find; is
that your recollection?
A That's ny recollection of his testinony, yes.
Q Ckay. So the depths that you're going to
report include the nost limting cross sections?

A | believe so, yes.

And, again, based on the other information
that | considered, | consider those to be limting and
low relative to the kind of boating that we know
occurred. But be that as it may, it still shows depths

that are sufficient for low draft boats, which | eads ne
to the next slide, on Slide 102, and this is just a
chart of the depths.

Q And | et me pause you, Jon. This is also
anot her slide that was corrected, and the correct
Slide is Exhibit Q055 Part 398-102, and that's the
slide that we're |ooking at in the PowerPoint?

A Yeah. | noticed some errors on there when
was checki ng things on Monday, so | nade those
corrections.

Q Ckay.

A Real |y not nuch to say. It's a table of
val ues, and you see those depths. You can see that the
10 percent values are greater than a foot. The
90 percent values are kind of in the ballpark of 3 feet
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or alittle bit nore. The nedians are, you know, a
foot and a half to 2 and a half feet. And you al so see
that there's a high flow season, generally from
February to May. And, basically, | took the | owest
value in that time period when the hydrograph started
to rise seasonally and then the peak of it, you know
so we get the high and the | ow.

Q Whi ch val ues do you think are hel pful for
under st andi ng t he conmon depth of the river?

A The common depth of the river

Q That's a newterm!| interjected there.

A No, good.

Q So let's pull that term back

Whi ch val ues are hel pful for understanding
the depth of the river as it would apply to snal
boat s?
A I think, in fact, we should go back and
reread Tyler's comment; that trying to say the depth of
a 40-mle segnment is just kind of a non sequitur.

Soif I"'mtrying to say -- if you put a gun
to ny head and said pick one value, | would say if
you're |l ooking for an estimate of what the -- sonething

near the limting condition would be for those
segnments, pick the nedian daily, and I think that woul d
reasonably depict the kinds of boating that could occur
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a reasonabl e anount of the year. So that would be the
medi an daily entire year for each of those segnents.

Q Ckay. Can you talk a little bit about what
the high flow of boating season depths are and how
they're represented on here?

A Yeah. So they're depicted as a range,
because during the high flow season, there is a range
of flows. So the |ow value would be -- |I'm| ooking at

t he hydrograph and saying when does it start torise in
that winter, late winter season, and when does it fal
in the spring. And whichever is lower, |I'm picking
that and relating it to a rating curve; and then | take
the maxi mum during that period and relate that to the
rating curve.

Q Are those nmedian daily depths for the high
fl ow boating season?

A Yes.

Q Ckay. So those are simlar to what you see
as the nedian daily, but taken during a certain period
of nont hs?

A Yes. And then as you say that, another way
to characterize that is, if you ook at the high flow
season and | ook at the maxi mum val ues there, they're
all lower than the 90 percent. So the median daily
val ues fall below that 90 percent value. So by | ooking
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at the 90 percent value, you incorporate the seasona
fluctuation, for the nost part.
Ckay. So beyond the rating curve, you think

about is the river susceptible to navigation. | think
the flow depth is a very inportant conponent of that.
It's kind of a binary descriptor. If you don't have

the depth, you don't have the boating. So we |ook at
rating curves and all the other things that | talked
about there.

[f you want to | ook at a flow duration, you
want to | ook at the percent of tine that the boatable
conditions exist. And the seasonality, is there a
regul ar season of high flowor is there -- if you | ook
at these -- if they were truly erratic and
unpredi ctabl e and you | ooked at the seasonal
fluctuation, it would either be a straight line or it
woul d 1 ook I'ike a sawtooth, go up and down, up and down
t hroughout the entire year

Al so, when you're considering susceptibility
to navigation, you have to be thinking about a specific
boat. | don't think you can answer the question is the
river susceptible to boating without having a boat that
it would be susceptible to. So I'mnot understanding
answers of opposing w tnesses who say, "Well, | didn't
consi der a specific boat, and yet |'mrendering an
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opi ni on about whether it's susceptible or not."

And | would say I'm|ooking at the | ow draft
boats, maneuverable |ow draft boats made of wood,
canvas, materials that were available at the tine.

And, of course, when you're naking that
deci si on about susceptibility, you have to be thinking
about what obstacles were there at the time when the
river was in its ordinary and natural condition

Q So is it your understanding that none of the
opponent experts actually considered a type of boat
when they decided that the river was nonnavi gabl e?

A Wth the possible exception of Dr. Newell,
that was the direct answer that we got, yes.

Q But Dr. Newell didn't do an assessnent of the
depths of the river?

A That's correct.

Q Ckay. So no one who did an assessnent of the

depths of the river for the opponents did any anal ysis
to determne if those depths woul d support any type of
boat ?

A A specific type of boat, vyes.

Q Whet her it was a snall boat or a |arge boat?
A Never tied the two together, yes.

Q Ckay.

A And when | ook at the rating curves, as well
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as the other information, nmy conclusion is, very
specifically, that canoes, canoes of the type that were
avail able at the time of statehood and before, could
have been used year-round in Segnents 2 through 6.

There are, obviously, differences in degree
of difficulty based on rapids, primarily, in the Upper
reaches, but bel ow Segnent 2 rapids really aren't an
I ssue, and we see that both in historic accounts and
our observations today in undisturbed parts of the
river.

And there would typically be other types of
| ow draft, maneuverable flatboats, so could have been
used, susceptible to those kinds of uses.

Q And that's consistent with what the
hi stori cal accounts have shown?
A Yes, it is.

And during seasonal periods of high flow, you
woul d have the same kind of boats, obviously, you would
take at low flow, but you have a little nore water.

And | think we heard fromexperts on our side, who have
been down the river nultiple tinmes, wuld suggest that,
yeah, you coul d get bigger boats down it at higher flow
rates. And that's indeed what the experience of

M. Logan was in his trip when he waited for the spring
runoff and took a trip on down.
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And then you get down to Segnent 6, and there
the water is relatively placid and they have nore flow,
and | think you could get slightly bigger boats with
more | oad.

And | think another differentiating point,
again, as |I've nentioned this a nunber of tinmes now,
and 1"l just briefly go through this, is the
di fference between having boated the river and offering
opi nions on susceptibility. Not having been down the
river and saying what can go down the river or not even
having seen it, in some cases, like Dr. Newell, | think
you | end | ess credence to their opinion about what can
and can't happen on a river that they've not seen

Simlarly, if you haven't been around the
bend and you haven't sat in a boat, it's very difficult
to have a solid opinion about what can and can't happen
on the river. And you use that experience to interpret
the kind of information, the mathematical infornation,
that you're getting out of your rating curve.

One thing | find consistently anong the
experts who have been on the river in historica
accounts is that none of these follow ng obstacles
prevent navigation on the river: Nobody -- they report
having seen riffles, riffles and rapids, but navigate
t hrough them pass them In sone cases, in rare cases,
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lining them for whatever reason they decided to do it.
Nobody reported any problens with beaver dans, wth
brai ding, with narshes, flash floods, or with any kind
of flow that somehow m ght be considered erratic,
according to people who qualify thensel ves as experts
in boating in any of the historical accounts.

Q So there was sone testinony, | believe from
M. Gookin, about marshes on the river. Did you find
any evidence in the record to support that there were
mar shes on the river that woul d have inpeded
navi gation?

A Well, again, termnology is inportant. So it
depends on what you mean by on the river. [If, by the
river, you're including what | would call the
floodplain, the Ingalls surveys references sone | ow and
swanpy | and under Tenpe, and there nmay have been ot her
places as well that were low within the floodplain

The maps that Ingalls drew thensel ves don't
I ndi cate any narshes or -- along the corridor of the
| ow fl ow channel itself. They drawit as a two-line
stream bank, that doesn't indicate that that would be a
problem Nor did any historical account say, boy, we
got to this point and we were in a marsh. Nor did any
hi storical description of the channel itself say, yeah
it's -- like, for instance, Bartlett, who said it was,
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you know, 2 feet deep and several hundred feet wi de for
the next hundred mles or so, you know, he didn't say
except for the place where it was marshy. W don't see
anything like that at all.

Wth regard to rapids and riffles
specifically, | think some of the experts counted up
rapids and counted up riffles. And I'mnot aware that
that -- in any of the court decisions that I'mfamliar
with or any of the cases that |'ve worked in, that
rapi ds were certainly accounted for in the discussion
but there was no case where | saw where soneone said,
well, there's a rapid on this river; therefore, it's
not navi gabl e.

And certainly it doesn't apply to Segnents 5
and 6. There are sone riffles in Segment 5, one weak
rapid in there that's naned. And then Segment 6, we
know of no rapids at all. There are a couple of places
where the flow accel erates in the undisturbed portion

And then in the accounts that we heard of and
the pictures that we've seen, you don't see pictures of
rapids, with the possible exception of the Tom Rains
account, where there's ten-year-olds or nine-year-olds
or sonething stole a boat and it describes them
negotiating the shoals, which | guess sonmeone coul d
interpret as being a rapid, but it certainly wasn't so
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difficult that a couple of children in a ferry boat
couldn't get their way through

And, again, | point out that for downstream
travel rapids really are not an issue. They're sone
work to get up when you're going upstream which
expl ai ns why nost of the traffic has been in the
downstream direction

And, again, the meaning of the rating system
when it's rated V or below, it nmeans that it's
boatabl e. VI are unboatable. The difference is the
difficulty and the skill needed and the consequence if
you have a probl em

And there are many boating guides avail abl e
for Segments 2 and 3 of the Salt River. The existence
of a boating guide seens to inply that boating is
expected and that they expect you to get through the
rapi ds and have a successful trip.

Rapids and riffles do inpact the boat type,
to some degree. So you're clearly not going to take
the Queen Mary down the Salt River Canyon, but you are
going to take small, maneuverable boats that have | ow
drafts. But your heavy-loaded, deep draft boats,
you're typically not going to take them down through
the kinds of rapids that we have on the Salt River.

Q Jon, there was a question, | believe, that
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cane up when | was talking with M. Burtell about
where, exactly, you got your classification for the
rapids. Did you cone upon that fromthe Salt River
Canyon W derness Boating Map fromthe Forest Service?
A Yes. So in ny original presentation, there

were slides included with rapids, and | had pictures of
the actual rapids classifications, docunents that I
used. And | believe | referenced those in ny
testi nony.

There's several different sources. One

that's not in the presentation that | used was -- oh
it's Duwain Whitis, and he has a coauthor. It recently
came out fromRiverMaps. | also consulted that, but

it's essentially consistent with the Forest Service
map. And those are all disclosed and they're in the
record

Q So for Segments 2 and 3, we can safely assune
that those rapids are based off the Salt River Canyon
W | derness Boating Map?

A Yeah.
Q And that's Exhibit Q043 Part 370.
A That's correct.

Slide 108, another way to consider what
I mpact the rapids have on navigability is to listen to
what the people that have actually boated it say. And
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1 none of themreported having any significant issues in
2 Segnents 3 through 6.

3 And there are sone larger rapids in

4 Segment 2, but none of themindicated they were

5 particular problens that couldn't be surnmounted

6 either by running or portaging or |ining, depending on
7 the flowrate and the boat type and what the day was

8

like.
9 And they're boated at a w de range of
10 ordinary discharges within that ordinary range.
11 Segnent 109. Not segnent 109. Page 1009,
12 Slide 109, first of all, once again, the river is not

13 braided. W heard sone expert testinony suggesting

14 that there's a couple of splits here and there and that
15 made it braided.

16 Be that as it may, none of the people that
17 have boated the river, none of the experts who have

18 boated the river reported any problems with figuring
19 out which split of the split flow or the split and

20 rejoin a short distance later, which way to go.

21 And thousands or tens of thousands of people
22 have boated the Segnents 2 and 3 over the years, and
23 there's not a big pile of bones out there where people
24 have stopped and died because they couldn't figure out
25 which way to go.
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Cccasional ly you pick a wong channel. You
stop and you learn for next tine. But these are not
I nsur mount abl e or even significant obstacles at all.
Every one of the braids identified by Dr. Missetter and
M. Burtell are routinely boated, without difficulty.

None of the historical accounts nention any
of problems with that due to braiding. And | should
al so point out that field experience, those who have
been on the river will tell you that the splits are not
necessarily shallower. W' ve heard sonme discussion
about that, and | think | talked about that a little
bit yesterday, so | won't repeat nyself.

Agai n, marshes, you asked me that question
just a second ago, and, again, we don't report any
problems with that, so | can skip past Slide 110.

Slide 111, we talked about it, and | think
M. Gookin brought up the point of flash floods being a
problemon the Salt. Certainly not in Segnment 6, where

he was -- the bulk of his testinony was focused. It's
just not the type of river where flash flooding is
really conducive to -- the floodplain is too wide. The

wat ershed is too |arge.

Certainly there are floods that occur, and
sone of them have relatively rapid rise times conpared
to, say, the Mssissippi or sonething, but not what |
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woul d consider flash floods where the nythical wall of
wat er m ght be charging down the Valley of the Sun
here.

In Segment 1 through 4, because it's in a
canyon, you mght have a tendency to see flash fl oods
more likely to be com ng out of a side canyon, that if
you happened to be there at that particular nonent, |
t hi nk nost boaters would view that as a | ucky
experi ence and take sone pictures and get a | ot of
internet hits; but those are extrenely rare situations.
The likelihood of seeing one is rare. | have never
heard of any account of any boater, in the tens of
t housands of boaters, who have had problens with flash
floods that caused their trip to stop

There have been tinmes in the comerci al
outfitters where they' ve not run trips because the
river had cone up, but that was nore of a case where
you | ooked at the river and go, oh, not today.

So flash flooding really is not an issue,
and, generally, the solution is you wait it out. So...

Q So if you're thinking about a historical boat
and a boater with val uabl e goods traveling down any of
t hese segnments, would flash floods be a reason that the
river is not navigabl e?

A OCh, no. No, no. First of all, they're

Coash & Coash, Inc.





SALT RIVER VOLUME 22  05/18/2016 Page 4814

O© 0O NO Ol WN -

NNOMNNNMNNNRPRPRPRPRRPRPRERPRREPR
O WNRPROOO~NOOUDNWNLERERO

extrenely rare. They're outside of the ordinary range.
And, yeah, like |I say, | just -- we know of no accounts
where that's been a problem for anybody on the Salt

Ri ver, Segnents 2 through 6.

The discussion, again, about erratic, the
termerratic, as | pointed out in nmy direct testinony
and rebuttal to some of the things that Dr. Littlefield
said, it may have been erratic fromthe perspective of
an irrigator frustrated that there was lots of flowin
the river when they didn't need to irrigate and there
was | ess when they did. Certainly that would be an
accur ate descriptor.

But froma boater's standpoint, within the
range of ordinary flow, all of the range within the
ordinary range as | defined it, those are all boatable
flows. So with the kind of boat types that |'mtalking
about, it really didn't matter whether it went up or
down. You're still going to go out and boat it.

Beaver danms, we've got a couple of things to
tal k about with beaver dams. This was a problem
al l eged by M. Gookin, primarily. The actual experts
W th expertise in beaver, we heard from-- oh

Q Dave Wedman?
A Dave Weedman. Thank you. Sorry. The first
thing to go is the nenory, right?
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Dave Wedman, we heard his testinony. He
said it was very unlikely that we woul d see beaver
dans -- he was fromthe Gane & Fish Departnent. -- that
we woul d see beaver danms on the Salt River because of
the size of the river and because of the size of
fl oods.

Q So Dave Weedman didn't testify in these
current hearings, but he's testified before?

A | believe his testinony has been entered as
evi dence.

Q Ckay. And he also has an affidavit that's
al so in evidence --

A Yes.
Q -- if you recall?
A Yeah. Right, so that's what we heard in

terms of |ikelihood of their being beaver dams on the
Salt, particularly the Lower Salt River.

W have the boaters' opinions in the
Segnents 1, 2, 3, where the river is relatively
undi sturbed. | think there's consensus on that, and
nobody's ever seen a beaver dam crossing the river up
there. They've seen beaver sign, so chewed trees and
what not, but no beaver dans.

None of the historical accounts describe any
probl ems with beaver dams on the Salt River, and we
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al so know from expertise that beavers don't need to
have dams. They build dans to raise the water surface
to create a nore favorable habitat for thenselves, for
protection, for ease of noving sticks around so they
can eat them That's the layman's description of that.

So, and yet there's this persistent opinion
that there were |lots of beaver dans, particularly in
Segment 6. | believe M. Gookin -- I'msorry, I'm
going to nove to Slide 113 here and a few other. 1I'm
getting ahead of nyself here.

We do know that there were beaver found in
the Salt River, that beaver do live in Segnents 1
through 3 and 5, and even in 6 today there are still
sone beaver. | believe there's beaver in Town Lake in
Tempe. So we've seen beaver sign, but, again, no dans
are seen

For small, low draft boats, they're sinply
not an obstruction. W hear that fromthe boating
experts. And even though there's beaver trapping going
on as late as the Day brothers' trips on the Salt River
and other rivers in Arizona, again, we don't hear in
t hose accounts of any problens with getting past beaver
dans on the Salt.

Q So howis it possible -- and | think you'll

describe this a little nore. Howis it possible that
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you can have beaver trapping, but not beaver dans
across the channel ?

A Beavers live on the bank in those cases. On
| arger rivers they tend to live -- they're
bank-dwel ling. They dig holes there. They don't need
to build a lodge in a river. They don't need -- the
depths are sufficient of the river already, so there's
no need for themto go through the energy of felling
trees and creating dans to raise water surface
el evations. That's what the experts have told us, and
that's consistent with our observations.

And yet on Slide 114, you see this opinion
t hat numerous beaver dams existed in Segment 6, | think
he said one every few hundred yards at one point and
one there woul d be hundreds of beaver dams; and that
they're simlar to diversion danms; and that's what
created the marshes along the Salt; and that they still
exist on the Salt River, which is true; and that beaver
danms, they needed to create this -- the dans are needed
to create depths of 3 feet.
| would note that also in his testinony and

evi dence, M. Cookin suggested that because the Lower
Salt, the Segnent 6, is highly braided, that flow
depths couldn't get nore than a few i nches because they
woul d spill into adjacent channels in the floodplain
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creating this braided condition

And | found that to be inconsistent with the
ability of beavers to create depths of 3 feet. So if,
by raising the water surface el evations, we spread the
river out over across the floodplain, there would be no
| ateral containment or no ability to achi eve depths of
3 feet if that were the case.

So it's one or the other. He has to pick
whet her he wants it to be braided or whether he wants
to have 3 foot depths for beaver dans.

The fact that there are beaver dans that
still exist inthe Salt R ver, yes; but they're down in
Segment 6 and they're on the effluent-dom nated
portions of the reach. They're not representative of
the ordinary and natural conditions of the river

Q There's no flooding that comes through at
that point, generally speaking?

A No. Floods are severely limted down there.
The river is managed to mnimze floods. There are
still floods that come through, but not nearly with the
frequency that they once did.

Q And is there | ess anobunt of water com ng
t hrough there today?

A Yes, clearly. The volune's substantially
reduced.
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Q So that would provide a reason for beaver to
buil d a dam t oday?
A Yes, and there's small channels in which the

beaver could reasonably span the channel and create a
dam

The simlarity of beaver dams to diversion
dans is tenuous at best. O course, diversion danms are
manmade, and they're not part of the ordinary and
natural condition. That's the primarily difference.

Di version dans are anchored artificially,
typically wth, you know, driven piles, either wood or
steel. They're anchored with wood and dirt. Beaver
don't have piles and dirt and rock technol ogy, unlike
us.

Beaver dans al so are designed to overtop, so
they span the river and the water flows over the top
and through them whereas diversion dans can span the
river, but they can also be located in a portion of the
river where they just need to siphon off a side
channel. So often they' re located in |ocations where
you' re not really increasing the depth. You're just
pushing it off to the side and into a canal; where the
beaver dans are tended to be built in shallow areas
where they're trying to raise the water surface
elevation. So they're kind of put in different places
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as well. So the simlarity there is not nuch

In terms of a boating experience relative to
that, a lot of diversion dams, you just go around them
or you go through the sluice. That's been ny
experience on the Verde, where diversion dans are.
There are a nunber of those. In sone cases you carry
around them \hereas on a beaver dam typically you're
tal king about a lowvelocity portion of the stream
It's narrow. W described this in detail in other
testinony. You pull the boat up the side of it, lift
it up onto the damor slide it on the dam if you're
not going to run it, and then slide it down the other
side and clinb back in and keep going. So the
simlarity there is quite tenuous.

The idea that there could be hundreds of dans

in Segment 6 stretches credibility. | took
M. Gookin's cross sections from6b and said, okay,
wel I, how woul d a beaver go about creating this pool of

3 feet deep water? And if you look at his rating cross
section --
Q This is Slide 115.
A We're on Slide 115, correct.
In order to get to just the depth of 3 feet,
it would be a thousand foot w de beaver dam according
to his cross section. And if we say, well, the beaver
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wanted a little area of nore than 3 feet and say the
dam woul d be 3 and a half feet, in order to create
enough area so there would be a greater than 3 feet
zone, it would need to be even nore, at 1,800 feet.

[''munaware of any 1,800 foot w de beaver
dans anywhere spanning a river channel, so that seens
i ke an inpossibly long Iength. And you think about a
30-foot tree, it would take 60 30-foot trees end to end
just to get across 1,800 feet. |[If you assune they
needed sone overlap in order to provide some stability,
so if you put atree in ariver and there's no overlap,
nothing to anchor it, it's going to float on
downstream you woul d need many nore than a hundred or
a hundred trees to get across.

Let me get the exact nunber here.

A hundred trees. It would take a hundred
trees to span that channel just one tine. And if you
needed enough trees in there to actually build a dam
wth a base and a top to it, | estimated that you would
need -- I'msorry. Did Il wite this down here?

Q Is it 170 trees, that you have on the slide,
needed per danf?

A 170 30-foot trees or 41,000 trees if they
were every coupl e hundred yards, as suggested. So
41,000 trees in Segnment 6, if those trees were spaced
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20 feet apart on both banks, that would be trees 3 feet
deep away fromthe bank. Every one of themwould be
felled to build that many dans. That's just an

| mpossi bl e nunber of dans.

So what he suggested is clearly beyond what
the river would support. And there really is no need,
because we know, from | ooking at pictures and reading
descriptions, that the river typically had depths that
woul d be supportive of beaver w thout dans.

On Slide 116, turn to the question of is
Segnent 5 in its ordinary and natural condition today.

Q And why is this inmportant to consider, Jon?

A Vell, it's inportant because we are able to
go out and |l ook at Segnent 5, and it's nice to know --
and the upper portion of Segment 6, and say, well, are

we | ooking at or boating on or experiencing the river
as it existed inits ordinary and natural condition, or
has it changed substantively since that tinmne.

Q So where boating occurs, we're trying to be
consistent with what PPL Montana has directed the
parties to do, which is determne if boating is
occurring in a substantially simlar river?

A That's correct. Yeah.
Q Ckay.
A So there's a couple of things that have been
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suggested. That the channel bed was sandier in the
past .

And on the slide here, on Slide 116, |'ve
identified Dr. Mussetter by Mus and M. Gookin by Gkn.

That it was | ess stable in the past; that the
channel has degraded or scoured, and so it's deeper and
narrower than it was; that the channel is nore of a
single thread channel now than it used to be in
Segment 5 and the upper part of 6; the channel has
moved | ocations, the boating channel is not in the sane
place it was prior to human inpacts; that the channel
sl ope has changed; and the vegetation along the stream
I's now nore dense than it used to be; and that the
hydr ol ogy has changed.

And ny initial evaluation of all of those,
based on ny consideration of the evidence, is in the
| ast columm there; that sone of those things are
possi bl e, but there's no evidence to suggest that there
are; sone of those things are true, for instance, the
hydrol ogy; and sone of themare really not relevant to
the question of navigability. And I'll take each of
those in turn as we nove to |ater slides.

So it matters for a couple of reasons. One
I's because we want to know how do we consi der the
modern boating record. It nakes a difference to the
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rel evance of the trip where we took the Edith down,
which was a replica of a historic boat. And it also is
relevant to our field observations.

Whet her it was sandier in the past, it's
possible that | ess sand exists in the channel right
now. M observations on the ground of boating and
being in that reach and actually scuba diving in
Segnent 5, looking at the bed, is that it's probably
rocki er than Segment 6 ever was, but it's not
significantly rockier than, say, Segments 2 and 3. So
near canyon reach, it may be slightly rockier, but we
don't have any evidence or observations there that
suggests this is how sandy it was.

So froma boater's perspective it's easier to
boat over a sandy bed channel than a rocky bed channel.
Rocks stick up. They're harder. So if it was sandier
in the past, it was probably easier -- it was easier to
boat. But, again, we don't have any evidence to say
one way or the other.

Was it nore or |ess stable? Again, the kind
of stability differences that we're tal king about, the
river channel nay nove fromtinme, if that's what's
meant by unstable. That's probably not a proper
description of an Arizona river, certainly. The |ow
flow or the boating channel will move fromtine to
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time. That's a characteristic of the Col orado River,
which is navigable. So that's kind of irrelevant for
the question of navigability, the fact that the | ow

fl ow channel can nove around, where it m ght have been
st abl e.

Let's nmove to Slide 117 and tal k about the
hydrol ogy for just a second. There certainly has been
sone change in the seasonality of runoff with the
upstream dans. They're designed to store water and
release it for nmunicipal and irrigation uses, and
typically the greatest demands are in the summer. So
it shifts the high flow season fromwhat was primarily
winter to now primarily sunmer.

The nedian daily rates are simlar between
the shifted high fl ow season and what was originally
there. The annual nedian rate does increase, because
there's a longer period of release than would have
been. So the high flow period now under release
conditions is longer than the high flow period would
have been under ordinary and natural conditions, by a
coupl e of nonths.

Anot her difference is the | ow fl ow season
goes to near zero. So today it's very difficult to
boat when the river is turned off, primarily in the
W ntertime; whereas in the past the [ow fl ow season was
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still boatable by small boats.

Q Dr. Mussetter, his testinony was consi stent
with that when he went out to the river at 8 cfs,
right?

A That's right. And that was ny experience
when | went out around 10 cfs, or whatever it was when
| was out there. So it's -- | boated. | neasured it
out and | boated. | was in nmy canoe 80 percent of the

time, 81 percent of the time, but the riffles were --
some of the riffles were very shall ow and we dragged
t hrough those

Q And you woul dn't expect to see flows that | ow
during the natural and ordinary condition of the river?
A No. We're estimating the 10 percent |ow

being around 224 cfs, according to our recommended flow
rates. So there's a big difference in the river
between 8 cfs and 224 cfs. | personally have boated in
my canoe and nmy kayak at different times at 90 cfs, and
| didn't need to get out of ny boat once between the
put-in below Stewart Muntain and G anite Reef.

There's also an inpact on the floods, as |
mentioned just a mnute ago in tal king about Segnment 6.
In general, the flood peaks and vol unes are reduced.
Fl oods are not elimnated, however. There still are
some floods, and 1'll show you sone slides to
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1 illustrate these principles that I was just talking

2 about.

3 Slide 118 shows the change in seasonality.

4 The blue is our reconstructed predam hydrograph

5 showing the nedian daily discharges, and that's the

6 jagged line with the high flow period that curves

7 around March to May. And then today, in the orange or
8 copper color there, is the nmedian daily discharge

9 hydrograph below Stewart Muntain for the nodern period
10 of record, which is postdate Stewart Muntain. | think
11 it starts in 1935, sonething like that, around that

12 time frame.

13 Q So this shows what you were just previously
14 explaining, which is the current hydrograph, which is
15 in orange, goes down to nearly zero or zero on either
16 end of the graph there; is that right?

17 A That's right.

18 Q Ckay. And you don't see that condition

19 happening in the reconstructed natural hydrograph,

20 which is in blue?

21 A No. So their lows are lower. Their highs
22 are actually a little lower, but the duration of their
23 highs are longer in nodern rel ease period.

24 Soinny mind, it's a shift of seasonality,
25 Dbut there's still a high flow period, so..
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If we |ook at the flood record, this is just
a plot on Slide 119 of each year and the highest peak
flow rate, instantaneous flow -- peak flowrate for the
year. And you can see that in the postdam period there
have been one, two, three, four, five, six floods above
30, 000 cubic feet per second and another five above
10, 000 cubic feet per second.

So floods do still make their way down there.
Particularly 1978, '79 were large flow years where you
had some decent-sized peaks, one that exceeded
60, 000 cubic feet per second.

So the answer to has the hydrol ogy changed,
yes; but it hasn't really changed in the sense of it's
created flow conditions that would -- flow rates that
woul d not have existed prior to the managenent of the
dam

Moving to Slide 120, another way to determ ne
Is this streamin its neaningfully simlar condition,
has it changed, is to | ook at the channel pattern; and
the sinplest way to do that is just to look at an old
map. We have a map from 1903 and we have a map from
2015, both created by the Federal Government. |If you
| ook in the upper right above here, you can see that
essentially the pattern is the same. |It's primarily a
singl e channel. There are some splits here and there.
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| counted and nmeasured the splits, and in 1903,

17 percent of the Segnent 5 had a split channel init.
In 2015 it was 12 percent. | would not consider a

5 percent variation there to be significant at all.

We can al so conpare on this graph to | ook at
the channel position. And as you | ook in the upper
right there, fromthis slide that was produced
previously -- | believe this was Slide 95 in ny
previous report. -- you can see that the position is
nearly identical; that, yeah, there are sone spots
where it's noved a little bit, but froma boatnman's
perspective, if the channel's noved even a few hundred
feet in one direction or another, as long as the | ow
flow geonetry is about the sane, which that's what it
appears to be, it makes no difference to whether it's
boat abl e or not.

So channel positions change. W know t hat
fromthe Col orado River, which is navigable. W know
that fromthe M ssissippi R ver, where the channel
position changes fromtine to tine in response to

flows. It's kind of irrelevant and not a significant
change at all.

Q Jon, you've done some work on the Col orado
River; is that right?

A Yes.
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Q Is it your understanding that there's
actually a piece of land that Arizona owns in
California today because of the avulsion of the river?

A There's a piece of land that's on the west
side of the river because of avulsion, yes.

Q And that's Arizona Land Departnent |and?

A Yes.

Q Ckay. So that's where the river used to go?

A Yes. Yes.

Q Ckay. Do you know how far that avul sion
occurred or the channel mgration in that instance?

A It's a big chunk of land, but other than
that, | can't give you acreage or distances. W're not

tal king about tens of feet. W' re talking about
t housands of feet. So...

Yurma Island, | believe they call it,
sonething like that.

Yeah. So another thing, way to | ook at
whet her the channel has changed or has there been a
change in width, there's been some suggestion that the
channel has significantly narrowed. [|f you go out
there today, a narrow river is not a problemwth
respect to boating. So whatever narrow ng has
occurred, it's not a narrow river today. |If you go out
there on a Saturday or a holiday weekend, you'll see
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many people floating down side by side, with plenty of
roomfor lots of people. So narrowing is not an issue.

In both cases, the old map and the newer
maps, both map the river with the same synbol. Rather
than using a single blue line, they map it as a blue
zone, which indicates that it has a significant w dth,
measurabl e at this map scale, which is 1 to 24, 000.

So my conclusion there is there has been no
significant change in wdth. And there's sonme field
ways to | ook at potential w dth changes as well, that
we'll go through in just a mnute.

Moving to the next slide, 121, we'll talk
about the bank vegetation. There's been sone
suggestions that the bank vegetation is substantively
different. And it's inportant to recogni ze that bank
vegetation changes along arid region streams in
response to flooding and wet periods and dry periods
and, al so, through invasive species that have cone in
here.

So we | ook at a 1934 aerial and a 2010
aerial. These were fromDr. Missetter's presentation
his Slides 98 and 99. And, indeed, there has been
increase in plant density, particularly in the
fl oodpl ain; nuch |l ess so along the banks thensel ves.
The bank vegetation is about the same, and we see that
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more deeply looking in, zooming in on this photograph
and these locations. You don't see a significant
increase in the anount of vegetation that appears al ong
the actual bank line. So we didn't see that.

M. Gookin provided on his Slide 215 a
reproduction of sone historic matching photographs from
Webb and Betancourt, on Page 324 of their report, |
believe. Well, they're in the record because they're
in M. CGookin's report. And one of the first
phot ographs is from Septenber 9th, 1938 at 2,390 cubic
feet per second, and then another one from March 7th,
after the '78 and '79 floods that occurred, one of
which was a large flood. And you can see in that case
there was nmuch | ess bank vegetation because of the
floods. So at least in 1978 and '79 there was not an
i ncrease in bank vegetation

Al so, you note that the channel width there
is areflection nore of the discharge than any change
in the geonetry of it. The alignnent's practically the
sane. This location is downstream of Stewart Muntain
Dam The dam not the gage.

You can also go out there and |ook at it
today. W have an ol d photograph, that was previously
in my presentation, from 1908 at the Salt-Verde
confluence, sonme folks in a rowboat, four people in a
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1 long rowboat pedaling along there, with a dog on the

2 shore. W' ve seen and tal ked about this a little bit,

3 right at the Verde confl uence.

4 Q And |l et me pause you there, Jon. This is

5 another slide where there's an additional photo that's

6 been added, and this is now we're |ooking at Slide 123

7 from Q055 Part 398.

8 A Yeah.

9 And so | | ooked through my records and found
10 a photograph in that sane area of the trip | took that
11 was about 10 cfs, and then it bunped up to about 280
12 bel ow the Verde confluence. And, again, you don't
13 really see a change in the character of the river in
14 that location. It's a placid river. You know, the
15 boating experience | ooks about the same in the two
16 canoes.

17 There's some big trees along the bank and

18 there's sone brushy trees along the bank. There's sone
19 sandy areas and some rocky areas on the foreground

20 where the dog is standing. And you see the sane kind
21 of thing if you go out there today. So not a huge

22 increase in the amount of vegetation. There's clearly
23 nore tamarisk since that came in in the '30s, but the
24 Dbanks and tree line, it doesn't seemto be particularly
25 narrow there at all
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Q Are there fewer cottonwoods in Segment 5?

A | didn't do a -- there still are cottonwod
and sycanore along the river. | didn't do a count and
woul d have no way of counting themup in the historic
period, but they're still there. There are a lot nore
tamari sk, particularly as you get down closer to
G anite Reef Dam Around the bend from | believe
that's called Red Muntain, there right above ny son
Nat han's head, you get down bel ow there and the
floodplain in particular is very choked with tamari sk
That's in the backwater of Granite Reef.

Anot her way to | ook for, you know, the change
is to go out and | ook at sone of the classic indicators
of postdam degradation. So if you crack open a
t ext book and say what happens downstream of a dam
deepening is one of the things that the textbook wll
tell you that coul d be expected.

Sone of the things that -- those kinds of
i ndi cators that you woul d expect to see are just not
found in Segnment 5. Those include sonething called a
perched channel. So if you | ook at where the split
fl ow channel s used to be and are now a single
channel -- there's one just upstream of the Verde-Salt
confluence. -- those perched -- or those channels that
were now not actively part of the | ow flow channel are
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marsh -- | ow narshy areas. They're not significantly
rai sed above the existing channel bed.

Anot her thing you m ght see is sonething
called a hanging tributary. So where streans have
rapi dly degraded downstream of a dam the tributaries
cone in, and instead of joining at grade, you know, bed
to bed, they come in above and then drop over in a
little waterfall or into the river. You don't see
anything like that. The tributaries all join at grade,
so they match bed el evation to bed el evati on.

If the river's been extensively deepened, you
woul d obvi ously expect to see extensive cut banks or
eroded banks with vertical bare banks with trees
falling over and material falling in. And you don't
see a lot of that. The vegetation, bank vegetation
Is pretty good. The banks are sloped appropriately.
There are, of course, sone cut banks, because it's
a natural river and that occurs al ong any natural
river.

You woul d al so expect to see, if a recently
degraded river were there, that the trees would have
their roots sticking out into the air, as opposed to
being in the ground. You see a little bit of that, but
you don't see an excessive anount of that that woul d be
i ndi cative of |ong-term degradation.
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Anot her indication of |ong-term degradation
on a main stemof a river below a dam woul d be head
cuts, and you see nothing of the sort on Segnment 5.

Q Can you explain what a head cut is?

A A head cut is a vertical drop in the bank and
the bed elevation. So you're running along the bed and
then it cuts off and has a vertical slope and proceeds
on. It would be unlikely to see those on a perennia
river, but it would be one of the things to | ook for.
And you don't see those.

So to class --

CHAl RMVAN NOBLE: M. Fuller -- oh, did
you finish that slide?

THE W TNESS:  Sure.

CHAI RMAN NOBLE: It |ooked Iike you were
reaching to change your slide. W are at 123 and we're
moving to 124, and we're going to take a break.

THE W TNESS: (Ckay.

CHAI RVAN NOBLE: About 10 m nutes.

(A recess was taken from11:08 a.m to
11: 18 a. m)

CHAI RVAN NOBLE: We're going to have to
pull the plug at noon straight up. W may go just a
mnute or two over that, but we can't go nmuch over.

MR. SLADE: Okay. And just so the
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parties and the Conmi ssion is aware, we may be finished
by noon, but it also nay be the case that we need about
hal f an hour tonorrow.
CHAI RVAN NOBLE: W'l do what we need
to do.
BY MR SLADE:
Q And we are on Slide --
CHAI RVAN NOBLE: 124, | hope.
BY MR SLADE:
Q -- 124 and noving on to 125.
A Right. W finished 124. Let's go to 125.

So we go to the question of deepening, did
the river get deeper there. | think there's the
assertion that the river got narrower and deeper and,
therefore, was nore navigable. That was
Dr. Mussetter's concl usion.

| woul d point out that he al so provided sone
conparisons of topographic data right below the dam
based on a data set from 1903 and 2001; and, in fact,
that actually shows the opposite of what he concl uded.
It shows that the bed el evation was nearly the sane,
maybe slightly higher in that area. So it's
i nconsi stent with his testinony about it deepening, and
that's where the maxi numeffect of deepening that you
woul d expect to be, is right at the outlet of the dam
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Q So, Jon, opponents have put forth the
argunent that the Segnment 5 condition is potentially
deeper because of downcutting bel ow Stewart Mountain
Dam and you're saying that this |ongitudinal profile
that Dr. Mussetter put forth shows, actually, the

opposi te?

A Yes.

Q Ckay.

A Moving to Slide 126, there are other ways to
| ook for potential increases of depth. This is one
way, is conparison of historic photographs. 1In the

upper left there, you see a historic photograph from
1910 of the Sheep Bridge on the Salt River. The piers
of that bridge are still there. The bridge itself was
taken out, | think in the 1965 flood. | took sone
friends boating |last Saturday and went through here and
snapped a picture.

Q And this is your additional slide, C055 Part
398, Slide 1267

A Yeah. | |ooked through ny files, and
didn't have any pictures of this. | think it's called
Foxtail Crossing now. | didn't have any pictures right
there, so | went and took this one. It was kind of ny

best recol |l ection of about the angle, and | didn't get
it as good as | would like to have gotten it, but you
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can see the pier that's right there. |['ve got ny
pointer over it. It's kind of a white thing and
sonmebody painted Foxtail on it, | think is what it says
ri ght now.

But one thing you notice here is that -- we

don't know the flowrate in the upper left. W do know
that it was 700 cfs |ast Saturday. But the river is
actually quite a bit wider right here, and this is
actual ly one of the shallowest spots on the river. You
can still see bedrock cropped out in the bank on the
right. Again, so, clearly, it's not deeper. This
i sland has cone up in elevation. The pier is nore
buried than it used to be in the past.

Sorry about that. W are not going to Skype

anyone.
So, like | say, the evidence here suggests

that the river is not deeper. In fact, it suggests
it's actually shallower here as well.

Q I's one of these pictures |ooking upstream and
t he ot her downstreanf

A | believe they're both | ooking downstream

Q Ckay. So the tall pier that we see in the

picture on the left, where would that be |ocated on the
new picture that's on the bottomright?
A If you can see ny little crosshair of ny
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pointer, it's right below there. 1It's that white
thing. And for a description of that for the
transcript, it's basically above the 6 in 2016.

Q Ckay. That |ooks like it's on river right;
Is that correct?

A The river actually splits around it, so
there's an island there now. So the river goes on both
si des.

Q Ckay.

A The floodplainis alittle |lower. The nain
channel is a little higher

We woul d expect that if there had been
significant degradation, the pier there would -- rather
t han being buried, would be exposed nore; and that's
just not what we observed in the field.

And | mentioned that bedrock crops out there.
There's some other places where bedrock crops out in
Segment 5 between Stewart Muntain Dam what's now
Stewart Mountain Dam and the old Arizona Dam abut ment.
You see it in the bed at the first rapid downstream of
the Water Users entry. Those who are famliar with
this reach will know where I'mtalking about. You see
it at the bank in Bulldog Rapid above the Bl ue Point
Bridge. You see it in the right abutnents of the
picture I just showed you a second ago. \Where the
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tubers take out, bedrock crops out in the bed of the
channel. | believe that's Takeout 4 or 5, | think it
is. It's before you get to the -- | forget the name of
the crossing now. And you also see it in the bed at
Phon D. Sutton. So there's bedrock cropping out in the
bed at various points in Segnment 5, and you also see it
in the bed just upstream of where the old Arizona Dam
abutnents are.

| woul d point out that you do see some of the
sandy bed in the foreground right here. W heard sone
di scussi on about whether it's sandy or not sandy. You
see that kind of same sandy bed at | ocations of
tributaries now, but not in this particular |ocation at
this tine.

Q In Segnment 5 today you still see sone sandy
beds?
A Yeah. It's a gravelly sand, but it's sand.

So there are ways to ground-truth that
hypot hesi s about whether it's deeper or not. Wen we
| ook at the historical accounts, what we hear in the
detail ed descriptions of people that boated through
here was that this was kind of the easy reach. This is
ki nd of where they night boated it. You know, they
never got out of their boat. They nade good tine.
They made twi ce the distance that they did upstream
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So the kind of descriptions we have here is this is the
easy boating reach, which would not be consistent with
it being wide and braided and shal | ow.

The Sheep Bridge crossing, as | showed you,
being able to conpare conditions there, and it doesn't
appear particularly deeper or narrower. It actually
| ooks wider. When you boat this at 8 -- you boat it at
8 cfs, the entire segnent, what you don't see is a
really deep, narrow slot in the mddl e somewhere. The
pools are about as wide as they are at higher flow and
the riffles are a little narrower, but there's no, you
know, V-shaped notch that you woul d expect if it were
severel y degrading.

So which brings you to the question of why
woul dn't you see that textbook response downstream of
the dans. There's a couple of reasons for that, that
you can see, that you see when you go out and you do
your fieldwork. One is, the bed material is relatively
coarse. There are a |lot of cobbles on the bed of the
stream The fact that there are cobbles makes the bed
more resistant to change and takes bigger flows to nove
them As we saw, the flood history indicates that
there are fewer big floods.

The fact that it has a pool and riffle
pattern. Oten in pool and riffle systems, when you
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1 have an adjustnent due to sedi nent depravation or

2 whatever, the riffles mght beconme a little | onger and
3 steeper, which actually would make themnore difficult
4 to boat than they would have been in the past. So you
5 see the adjustnent in the riffles, rather than over the
6 length of the entire river

7 Anot her reason that you might not see that

8 classic textbook response is the presence of shall ow
9 Dbedrock. | just nmentioned where it crops out in

10 places, and that woul d prevent [ong-term scour from
11 deepening the river.

12 Simlarly, the adjustnment in the bank m ght
13 be nuted by the presence of caliche or cal cium

14 carbonate in the soils and that conprise the bank, as
15 well as sone clay naterials in there that give it nore
16 cohesiveness and prevent them from being rapidly

17 eroded.

18 The banks thensel ves are generally

19 well-vegetated. Look at the historic photographs and
20 the nodern photographs, and they're fairly

21 well-vegetated, and that hel ps stabilize them and

22 prevent the adjustnents.

23 Anot her way to --

24 COMM SSI ONER ALLEN:  Wade.

25 MR. SLADE: (Question here, Jon
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THE W TNESS:  Sure.
COW SSI ONER ALLEN:  Yeah. Actually,
t he docunent that we have before us, Slide or Page 128,

Is not what is showing up here. This is one -- in the
docunent we have, it's 129.
BY MR SLADE:

Q Did we skip a slide here, Jon, "How did the
Verde Respond to Dans?"

A Oh, maybe | switched here. |Is that the one
that was 128, is "How did the Verde Respond?"
Q Yes.

COW SSI ONER ALLEN:  It's listed as 128.

THE W TNESS: Yeah, | think | mght have
flip-flopped those. Sorry about that. We'Ill get to
that in just one second.

BY MR SLADE:
Q Ckay.
A | think | felt that --
Q So this would be, in the handout that people

are looking at or if you're follow ng along, Slide 129,
whi ch you have up here as 128.

A Sorry. |'ma persistent editor, and | was
trying not to, and | nust have flipped the order of
that because | felt that it flowed better

MR. SPARKS: For the record, is this a
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substitute for what we have as 129?
MR SLADE: No. This is the sane as

Slide 129.

CHAI RVAN NOBLE: Ckay. |Is 128 in the
exhi bit?

MR. SLADE: Yes, it is.

MR RQJIAS: | believe it's his 129.

THE WTNESS: They're just different
order.

CHAI RVAN NOBLE: "How did Verde Respond
to the Dans" is nmy 128.

THE WTNESS: [It's now 129

MR. RQIAS: And his 129.

CHAI RVAN NOBLE: And ny 129 is "Wy
Wul d Segnment 5 Not Have the O assic Post-Dam
Response?"

MR. RQIAS: Yeah. They're just out of
order.

CHAl RVAN NOBLE: Ckay, was that supposed
to be 1287

THE WTNESS: They're just -- the
order's just been changed.

CHAI RVAN NOBLE:  Ckay.

THE WTNESS: They're the sane slides,
just different order.
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CHAI RVAN NOBLE: Ckay. But when the
Appel late Court is |ooking for what we said, how are we
going to explain to themwat 128 and 129 is?

THE WTNESS: | think they will have
fallen asleep by this point and won't have noti ced.

MR. SLADE: We do this periodically to
make sure everyone's paying attention. You know t hat,
M. Chairnan.

CHAI RVAN NOBLE: No, we have a
desi gnated attention-payer

MR. SPARKS: | wusually slamny thunb in
the door to make sure I'mli stening.

THE WTNESS: Now, |'mtrying to get
done by noon, and all this chatter is slow ng ne down
here.

CHAI RVAN NOBLE: You're fine. W
apol ogi ze.

THE WTNESS: Another reason it may nute
the response is, there is sone sedinment inflow from
sone of the tributaries. |If you're a frequent boater
of this reach, you'll know that the tributary right
above the diving cliff, the cliff-diving area, had a
little flood, brought in a lot of sedinment, and it's
actually filled in the pool, and you can no |onger junp
off it. You can no longer junp off that cliff.
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And, again, the infrequency of bankf ul
di schar ges.

So those are sone physical reasons why
you mi ght not expect that classic response to there
being a dam bei ng upstream and sone of the sedi nment
trapping that m ght have -- that undoubtedly did occur.

And this is not dissimlar from other
responses we've seen on danmmed rivers in Arizona.

BY MR SLADE:
Q And we're now on Slide 128 of (€053 Part 385

A Yes, we are.
If we can | ook at how the Verde responded.
So in ny experience on the Verde, | found it to be nore

brai ded downstream of the danms and no obvi ous signs of
degradation, based on ny field experience.

Dr. Mussetter's firmwent out and did some
detail ed work there, and their conclusion bel ow both of
the dans on the Verde was that there are few
reservoir-rel ated norphol ogi cal changes to the river
bel ow t he dam

What they're saying there is, it didn't get
deeper and it didn't change the shape of the channe
downstream of the dam That's what their very detail ed
assessnent concluded for the Verde. So it's not
surprising at all to see a simlar kind of effect on
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the Salt.

When | go out and | ook at the Gla River
boating the reach bel ow San Carl os Dam again, we see
no obvi ous signs of degradation. The sanme kinds of
reasons; shal |l ow bedrock, cobbly bed. And that's the
condition we see.

So my concl usion, nmoving on to Slide 130,
which | think we should all be in consensus is nunbered
130, is that Segnent 5 is substantively in the sane
condition that it was -- today as it was in its
ordinary and natural condition prior to the
construction of the dans.

So, physically, the channel of the river
| ooks about the sane. There may be some m nor changes,
but not hing substantive with respect to the boating
condition of the river.

Q So let ne ask you that in another way, Jon.

Has the conditions of Segment 5 changed such
that the river's substantially inproved regarding its
navi gabi lity?

A No. No, | believe when you go out at 90 cfs,
100 cfs, 200 cfs, a thousand cfs, 2,000 cfs, all rates
that |1've been out there on the river, you're seeing
substantively the same river you saw before; sane
w dths, generally the sane depths, sane pattern, sane
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kinds of riffles and rapids.

And that also applies to the upper segnment of
Segment 6, which | have been lunmping in ny
consi deration here, until you get to the backwater area
above Granite Reef Dam

Q And what's your assessment on how nuch of
Segment 6 is above the backwater?
A It's about a mle fromthe confluence down to

where you start to feel the effects of the backwater
from Ganite Reef.

Q And so your assessnent, as you just said, is
that the top of Segment 6 for that first mle is also
not substantially inproved for navigability purposes?

A That's correct.

Q And what does that nean in terms of where the
Edith did its trip?

A That it's substantively simlar. So the

Edith in 1911 would have seen a river that |ooked about
the sane at that flow rate that we experienced when we
went out there with Brad in August of 2015.

Q And before we nove to the next slide,
regardi ng Segnents 2, 3 and the other segnents, 'l
ask you the sanme question

In Segment 2, is the river changed in a way
that's substantially nmore navigabl e today?
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A Segment 2, you said?

Q Yes.

A No. No, and | believe M. Burtell agreed
with me on that point.

Q The sane question for Segment 3 above
Roosevel t Dam

A The same answer; no change.

Q And for Segnent 3 bel ow where you just tal ked
about, where Roosevelt Lake is, and Segnent 4, we can't
make that assessnent today?

A Vell, we do know that it's significantly
di fferent because of the inpoundnent.

Q Ckay. And we can nove on now to Slide 131

A The only point | want to make with this

Slide 131 is that when in tal king about the river, it
does vary by segnent and by degree, the conditions
thereof. And there's a substantial difference between
Segment 6 and Segnent 1 in terns of rapids,
classification of rapids, presence of riffles, whether
it's a narrow canyon, w de floodplain, the channel
materials going from being rocky and bedrock to
primarily sand and gravel and a little bit of cobble,
and al so the degree of human inpacts.

So describing the river and making
characterizations of the Salt R ver above Roosevelt
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Lake and downstream here in the Valley of the Sun, very
different river, very different characteristics.

On Slide 132, a couple of other m scell aneous
topics | want to take care of. W heard a ot of
testinmony, primarily fromDr. Littlefield, about GO
survey designations and that they had not meandered the
river, the Salt River, in a way that woul d be
consistent with their designation of it being
navi gabl e.

In the Court cases that |I've worked on and
|'ve read about, the G.O survey designations were not
di agnostic, nor were they relied on, in talking to
other Attorneys General in other places.

The information that's been comunicated to
me is that the GLO survey notes are just not a part --
a significant part of the decision. And the reason for
that, as | understand it, is because the basis of their
deci sion of making it navigable or nonnavigable is
general Iy unknown. And the surveyor guidance said if
it's navigable, neander it; but they don't have
specific guidance that says this is how to determ ne
whet her it's navigable or nonnavigable. So what they
were | ooking at is an unknown.

Q So, for exanple, Jon, when Ingalls went out
in 1868 to survey the Salt, Phoenix was just becomng a
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settlenment town; is that right?

A Yes.

Q Ckay. And he made a note that there was
about 50 people, | believe; is that correct?

A That's approxi mately correct, yeah.

Q So we don't know if Ingalls |ooked at the

Salt, saw no boat traffic, and based on that, made his
determ nation that it was nonnavi gabl e?

A | talked to a surveyor who had had a career
with BLM and has done a | ot of boundary work. He
basically picked up the mantle that Don Sinpson |eft
and wote the boundary determ nati on manual a | ot of
peopl e use, a big white book

And | talked to Jerry about that question and
what were the GLO surveyors using to nake this
determ nation and was he aware of a manual or whatnot.

And his answer was, no, there wasn't any
manual , there wasn't any specific guidance. And his
under standi ng was that they would come into an area and
| ook around and see were there any boats on the river;
and if there were, they would call it navigable.
Beyond that, he wasn't aware of anything.

So if that's true and that's the case for the
Ingalls in 1868, they would have gotten here, there
woul d have been a small settlenent that was just
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starting up in the Phoenix area, and they clearly
didn't see any boats attached to it. And that woul d be
consistent with the historic record and that there
weren't a |ot of boats. So not seeing it, they made
their designation. Who knows what el se went into the
decision. So we have to |ook to other factors.

Q But all of the historical boating accounts
that we have in the record occurred after 1868; is that
right?

A As far as we know, yeah. W don't have a

date for M. Logan, except that it was before 1873, but
that's all we know.

Also, it's inmportant to recognize that what |
understood fromDr. Littlefield s testinony was that
the U S. Patent Ofice, when they nmade those deci sions
to patent |land that was in areas of the floodplain or
near the stream and whether they reserved it or not
reserved it, they were not making their own
particul ari zed assessnent of the river at that point.
They were | ooking at the G.O survey maps and sayi ng was
It meandered, was it not neandered, and what can we do
with this parcel

So it was not the case of soneone goi ng out
to the river and | ooking at the conditions and
considering historic data and | ooking at flow depths
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and seasonality and all the kinds of things that we've
tal ked about. So to suggest that there are unique
assessnents there going on, is perhaps stretching the
record a bit.

Moving on to Slide 133, a couple other points
in the history that | think that were msstated, that I
woul d like to correct.

One, that the Salt River corridor was not
densely populated in 1868. |If you |look at the
Phoeni x -- the ancestor to the town of Phoenix, that we
heard fromthe Ingalls, was not many peopl e here,
certainly not hundreds, and certainly definitely not
t housands or tens of thousands. And that was the first
community. Simlarly, by the tine statehood rolled
around, still the population was relatively |ow, nost
of it centered around the community of Phoenix, Tenpe.

But i mredi ately upon settlenent here, dans
were constructed. Those diversion dans were an
obstacle to sone types of commercial boating. | think
everyone agrees that the danms were obstacl es.

And then we had the railroad arrive pretty
early, 1879, the town of Maricopa, relative to
popul ation growmh. So there were alternative methods
avail able, and there was no alternative to supplying
water for irrigation
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Moving to Slide 134, it's inportant, also, to
interpret the context and the Apache threat that
existed until the 1880s. W saw that in our discussion
yesterday of McMIlenville and Geroninpn's attack on
that community.

Again, |I'll underscore, as | said yesterday,
the G obe mning district is not |ocated on the Salt
River. | guess it's near the Salt River in the sense
that | live near Casa Grande. | don't. It's a
di stance away. The ore was sent east or down to
Fl orence for processing. It was not sent in any place

that was along the Salt River. So putting it on the
Salt River wouldn't have hel ped themat all.

| would also like to point out that all the
di scussi on about the Hohokam civilization and whet her
t hey' ve used boats or not used boats, the presence of
those irrigation diversions over many centuries
suggests that there was conditions in the river that
wer e conduci ve.

It speaks to the stability of the river. The
river was not noving around so frequently that they
could not maintain irrigation canal heads. The river
had sufficient depths that with relatively |ow
technol ogy they could divert substantial anounts of
wat er .
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You think about trying to siphon off -- sone
canal s had capacity for 300 cfs. Siphon off 300 cfs
froma river that, as alleged, was shallow and brai ded
and had multiple channels, that would be a very
difficult technological thing to do with the tools that
they had in hand; and yet they had not just one, but
many, many canals that irrigated, you know, nore than a
hundred thousand acres at a tine.

So there is sonme information regarding the

i nformation of the historic -- fromthe prehistoric
times that does speak to the area of navigability.
Q And, Jon, before we nove on, | would like to

pause there. There have been some questions about the
Nat i ve American evidence, including the Hohokam and
proceedi ng peopl es, that have used boats on the river.
And | would like to talk alittle bit about that
evi dence and hand out a few docunments so we can --

MR, MURPHY: |s there a slide on this?

MR. SLADE: No, there's not. But I'l
be providing exhibits that are in the record.

MR. MURPHY: Ckay.

MR. SLADE: So what |'ve handed to the
Commi ssion is a packet of the evidence that we will be
taking a look at that's in the record.

MR. MURPHY: Can | get the nunbers,
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pl ease?
MR. SLADE: It's coming, and |'ve

given --
MR. SPARKS: Until then, it's a secret.
MR. SLADE: And I've given the

Conmi ssion a packet, and I'Il hand out, with Paula's

hel p here, the individual evidence nunbers as we go

t hrough those

BY MR SLADE:

Q And, Jon, do you recall that there was sone
question about the Hohokam boating and the canoes or
the canal s that may have been used or may not have been
used for boats?

A Yes.

Q Ckay. Can we suffice it to say that possibly
a canoe was found, and there may have been a theory
that canals were used by boats?

A Boats were used on canal s?

Q Yes.

A We heard sone specul ation along those |ines,
yeah.

Q And we don't have any nore information beyond
t hat ?

A | don't.

Q Ckay. And we've al so heard sone testinony, |
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believe, fromDr. Newell about the conditions that
woul d need to exist on a river that would preserve a
boat .

Do you recall that testinony?

A Yes.

Q Ckay. And do you recall Dr. Newell talking
about anaerobic nmud that woul d be needed to be able to
preserve a boat like a reed raft or something simlar?

A Yes.

Q And you're not an expert in archaeol ogy, but
you are an expert in geonorphology. Do those
condi tions where there's anaerobic nud exist on the
Salt River?

A Not al ong the main channel of it, no.

Q Ckay. Do they exist on the Col orado River?

A Again, not along the main channel, no.

Q So if you would need anaerobic nud to
preserve a reed boat, you wouldn't find it on the Salt
or on the Col orado River?

A Not al ong the nmain channel, but it's possible
in some of the marshy areas adjacent to the channel
that m ght exist.

Q Ckay. Do we know if there's any evidence in
the record of boats fromthe period when the Hohokam
existed that are in the record for the Col orado, that
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were preserved on the Col orado?
A ['m not aware of any, no.
Q Ckay. And you already tal ked about your
opi nion on how the canals that the Hohokam created
i ndicate that the river would have been susceptible for
navi gation, so we'll pass on that.

Let's talk a little bit about the |ocation of
where Native Americans were |ocated on the Salt.

Did you hear sonme testinony, | believe it was
fromM. CGookin, that he wasn't entirely sure where the
Native Anericans were |ocated, and we ran through the
map by Francisco Kino?

A Coul d you repeat that question?
Q Sur e.
Do you recall going through the map by

Francisco Kino in ny testinony -- or in M. Gookin's
testinmony and nmy questioning with hinf

A Yes.

Q Ckay. Let's take another |ook at that nap,
and that is Exhibit C046 Part 376.

A | mght need a copy of that.

Q ['l1l give you a copy.

A Thank you.

Q So the Conm ssion has seen this map, and |
just would like to hear your opinion on -- first of
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all, this map is titled Oiginal Map of Francisco Kino;
is that correct?

A Yes, it is.

Q Ckay. And do you know the date when the map
was created?

A There's a date that says 1701 underneath the
title.

Q Ckay. And do you see where the Salt River is
i ndi cated on there?

A | see where it says "Rio Sal ado."”

Q Okay. Is that another termfor the Salt
River?

A Typi cal ly, yes.

Q Ckay. Do you see any settlenents indicated
on there at all?

A | see lots of settlenents. Are you asking in
the vicinity of the Rio Sal ado?

Q Ri ght.

A There are none noted on the map.

Q Ckay. And do you see where the Gla is on
this map?

A Yes.

Q Ckay. Is it sort of the dark |ine running
east to west?

A Yeah. It's called Rio de Hila.
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Q H1-L-A?
A Wth an H.

Q Ckay. And you see settlenments on the
southern part of that river?
A Yes.

Q Okay. Do you know what is referred to as The
Rio Azul? Do you know what that is?

A | know that in the past, sone fol ks have
called the Verde The Rio Azul. Azul means blue and
there is a Blue River in Arizona, but it's not in that
| ocati on.

Q Ckay. So we're not sure if, potentially,
that's Segnment 6 of the Salt that Kino referred to
i ncorrectly?

A I think that's a reasonable interpretation,
based on the crude norphol ogy of this map, yeah

Q Okay. Regardless, are there any settlenents
on The Rio Azul ?

A There's none shown on this map, no.

Q Ckay. So what could be possibly interpreted
as the Salt River, as Kino m ght have seen it, does not
show any settlenents of Native Anericans fromhis

depi ction?
A That's correct.
Q Ckay. And do you also see on the map there
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where it says the word "Apaches" in the top right
corner?

A Yes.

Q Ckay. Is it generally understood that the
Apaches were in the territory that was to the north and
east of where the Pima and Maricopa were?

A That's the testinony that |'ve heard in these
heari ngs.

Q Ckay. And there are no Apache settlements on
the Rio Salado either in that |ocation?

A There are none shown on the map, but | think

we' ve heard testinmony that they lived in places along
the river, at |east seasonally, the Upper R ver.

Q If you could take a | ook at now Exhibit C046
Part 378, which is the next page in the packet, and
that's a book by Robert Hackenberg called
"Pi ma- Mari copa | ndians, Aboriginal Land Use and
Cccupancy of the Pima-Mricopa Indians.”

Do you see that?

A | do.

Q And if you could turn to Page 108, as it's
i ndicated on the left side. So we're on Page 108.

A Ckay.
Q And let me know if I'mreading this
correctly. I'mgoing to start where it says "After
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1800. "

A Ckay.

Q "After 1800, further shifting of the Maricopa
villages eastward is noted by Spier (1933: 18):

Quote, The Maricopa have lived on the Gla
above its junction with the Salt since at |east 1800.
Their settlenments were on both sides of the river from
Sacate and Pima Butte to Gla Crossing at the western
limt. On nmesquite gathering and fishing expeditions,
they were accustoned to canp along the slough (Santa
Cruz River) at the northeastern foot of the Sierra
Estrella, in the Gla-Salt confluence, and on the Salt
as far upstream as Phoenix, but they had no settlenents
there. No one lived permanently on the Salt River
bel ow t he point where it energed fromthe nountains.
In fact, the whole of the open plain north of the Gla
to the mountains was unoccupied as too exposed to
Yavapai and Apache attacks.'"

Did | read that correctly?

A Yes.

Q So fromwhat that states, can we gather that
at | east Hackenberg found that no one |lived on the Salt
River fromthe southern part of the Gla to the
mountains to the Northeast? O, excuse me, no one
lived on the Salt.
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A Yes.

Q But can we also gather fromthat that the
Mari copa had fishing expeditions on the Salt as far
upstream as Phoeni x?

A That's what it says, yes.

Q And does it give a reason why no one |ived
north of the Gla?

A Yeah. It says it was too exposed to Yavapai
and Apache attacks.

Q We do know that there's a Salt Pima-Mricopa

Reservation or community at near the Verde and Salt
confluence today; is that right?

A That's correct.

Q Ckay. Do you have any idea of when that
community was devel oped?

A | believe it was the m d 1800s.

Q Ckay. Let's turn to CO53 Part 391 in that
packet .

A Ckay.

MR, MURPHY: Wuld it be possible for us
to get all the exhibits at this point that you handed
to the Conmi ssion, instead of getting themout as you
use thenf

MR. SLADE: No, it's not possible,
because |'mnot sure which ones |I'|| use.
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MR. MURPHY: Well, you gave themto the
Conmission. |s there a reason that we can't get them
now?

MR. SLADE: You're getting themas |I'm
usi ng t hem

MR. MURPHY: | know, and I'm asking can
we get all of them now?

MR. SLADE: And ny answer is no, because
' mnot sure which ones I'll use.

MR. SPARKS: Then you shouldn't have
given themto the Conm ssion

CHAI RVAN NOBLE: |'mnot sure we're
saying the same thing. The Conm ssion has received --
are receiving themone at a tine.

COW SSI ONER ALLEN:  We've got them all

MR. RQIAS: Yeah, this is a packet.

DI RECTOR MEHNERT: The Conmi ssion has a
packet .

MR. MURPHY: | nean, if the Conm ssion
has a packet, is there a reason that the attorneys here
can't have a packet?

MR. RQJAS: And, Eddie, these are al
al ready in evidence?

MR. MURPHY: At |east the nunbers.

MR. SLADE: Sure, everything is in
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evidence. |If | skip sonmething, then | wll --

MR, MURPHY: Well, when you say
everything is in evidence, that's not the nunbers.
What | would like to knowis what is the entirety of
what you just handed to the Commi ssion that | can't
see?

MR. SLADE: Absolutely. And so if |
skip sonmething, for efficiency purposes, which is what
l"'mtrying to do here, then | will let you know what
number that is that I'mskipping. OQherwise, I'll let
you know what nunber | amusing fromthe packet.

MR. MJURPHY: And, M. Chairman, what |'m
wanting is the numbers now, not as he's using them
since he gave themall to the Conm ssion at once.

MR. SLADE: |'m happy to do that as
well. That's fine.

So we're currently tal king about
Exhi bit C053 Part --

MR. MURPHY: So you say that you're
going to instruct your assistant to |l et us have all
t hese exhibits now? That's -- | asked her, and she
said she couldn't do that.

MR. SLADE: What I'mtrying to prevent,
Tom is handing out things that we're not using.

MR. MURPHY: The Conmission has all of
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those things.
MR. SLADE: What they have is already in
evi dence.
MR. SPARKS: Yeah, but what you handed
themtoday is what we care about right now.
MR. SLADE: Then we'll hand out what we
don't use as well, and we'll hand out everything.
MR, MURPHY: \hen?
MR. SLADE: R ght now.
MR. MURPHY: Thank you.
MR. SLADE: So we skipped the
Exhi bit C053 Part 90, but we will hand that out.
M5. BREWER: I'Ill just nake packets for
ever ybody.
MR. SLADE: Ckay.
BY MR SLADE:
Q And what we're on now is Exhibit CO053
Part 391, and we're on Page 54.
Jon, do you see where it's |abeled 1872-73 on
t hat page?
A Yes, | do.
Q Ckay. And let me know if | read this
correctly.
"Gla Crossing, Salt River. For several
years the Pimas have had little water to irrigate their
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fields and were beginning to suffer fromactual want
when the settlers on Salt river invited themto cone to
that valley. During this year a large party at Rso'tdk
Pi mas accepted the invitation and cleared fields al ong
the river bottomsouth of their present |ocation
VWater was plentiful in the Salt and the first year's
crop was the best that they had ever known. The notive
of the Mornons on the Salt was not whol |y
di sinterested, as they had desired the Pimas to act as
a buffer against the assaults of the Apaches, who were
masters of the country to the north and east."”
So fromwhat we read there, Jon, is it your

under standing that the Pimas noved to the Salt in 1872
and ' 73?

A That's what it says, yes.

Q And at that time, would the river have begun
to be depleted and woul d diversions and dans be in the
river?

A Yes, there were several diversion danms by
that tine.
Q Ckay. And I'll nmake sure the parties have

this. W're on now Exhibit C018 Part 22.

Ckay. Jon, previously in your testinony,
have you stated that there was no known boating on the
Salt by Native Anericans?

Coash & Coash, Inc.





SALT RIVER VOLUME 22  05/18/2016 Page 4869

O© 0O NO Ol WN -

NNOMNNNMNNNRPRPRPRPRRPRPRERPRREPR
O WNRPROOO~NOOUDNWNLERERO

A There's no systematic boating. They found no
historical records of boat use on the Salt River by
Nat i ve Anmericans, yeah.

Q Did you have a chance to go back and take a
| ook at this exhibit by Barbara Tel |l man?

A Yes.

Q Ckay. And we're on Page 2 of that exhibit,
and 1'll read starting at the second sentence of the

second par agr aph

"W have records of boats and/or ferries on
the Colorado, Gla, San Francisco, Salt, Verde River,
Virgin, and several other rivers. Helen Sergeant
describes crossing the Salt River during a storny
season.

Quote, Freighting in those days of rough
roads w thout bridges, presented sone difficult
operations at times. Between Maricopa and Phoeni x both
the Gla and Salt Rivers were to be crossed. M
father...told us how on one occasi on, when he was | ucky
enough that only the Salt was in flood, he was able to
hire teansters and equipnent to haul his freight from
Maricopa to the Salt River, where he got Indians to
ferry the goods across the river in canoes - then he
moved it fromthere to Prescott..."'"

Did | read it correctly?
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A Yes, you did.

Q So at least in this account, when the Salt
River was in flood, there were canoes that the Indians
used to help the freighters nove across the river?

A That's correct.

Q Ckay. Do we know if those canoes were used
in other conditions, apart fromflood?

A There's nothing in that account here.

Q Ckay. Based on what you've presented to the

Conmi ssion, is it possible that canoes coul d have been
used in other conditions, apart fromflood?

A Certainly the depths and w dths and
velocities of the river woul d have been conducive to
canoe travel, yeah.

Q Ckay. But we al so know that based on what we
read, the Native Anericans generally weren't |ocated on
the Salt?

A That's correct.
MR, SLADE: Let's -- is this --
M. Chairman, it is 12:00. | probably have, with Jon

about 20 nore mnutes or |ess.

MR. SPARKS:. Tonorrow.

CHAI RMAN NOBLE: How | ate can you be?
W1l they hold a chair for a while?

MRS. HENNESS: Yeah, 15 m nutes.
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CHAI RVAN NOBLE: Let's go for another
15 minutes, and then if we're not done, we're going to
cut it.
BY MR SLADE:

Q Ckay. So we're on Exhibit C028 Part 276,
whi ch everyone shoul d have, including the Conm ssion,
and this is the "Cultural Resources Overview For The
Proposed Central Arizona Project Water Reallocation
Pl an. "

And, Jon, could you turn to Page G 15 in
t hat ?

A Ckay.

Q Ckay. And at the -- on the |ast paragraph
about two-thirds of the way down, there's a sentence
that begins with "The Maricopa."

Do you see that?

A In the | ast paragraph?
Q Yes.

A Yes, | do.

Q

Let me know if | read this correctly:
"The Maricopa farmed, hunted, gathered wld
seeds, especially mesquite, and fished the rivers from
boats using nets and traps."
Did | read that correctly?
A You di d.
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Q Ckay. And did we previously learn fromthe
Hackenberg report that the Maricopa fished on the Salt?
A Yes.
Q Ckay. And here it says the Maricopa fished
the rivers fromboats using nets and traps?
A Yes.
Q Let's turn to the next exhibit, C028
Part 313, and this is an exhibit that we | ooked at
before. This is the "HohokamIrrigation and
Agriculture on the Western Margin of Puebl o G ande:
Archaeol ogy for the Phoenix Sky Train Project."”
And we won't go into the detail about the
Hohokam aspect that was considered. But if you turn to
Page 112, and |'mon the second colum, first ful
paragraph, and I'll read it fromthe top.
"In sunmarizing the use of the tule rafts by
the California tribes, Kroeber states that 'The bal sa

has a nearly universal distribution...it is reported
fromthe...Luisefio and D eguefio and Col orado River
tribes.' The Cocopa, who |lived along the |ower

Col orado River and the delta, used a w de range of
boats, including the ubiquitous bal sas and large ollas
and baskets to transport children and small itens.
They al so used dugouts, raft forned of |ogs, or brush
tied together. Spier reports simlar conveyances were
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used by the Maricopa and Hal chi dhona. "
Did | read that correctly?

A Yes.

Q So in this piece of evidence, are they al so
reporting that the Maricopa used simlar types of boats
to dugouts, raft formed of |ogs, or brush tied
t oget her ?

A Yes.

Q Ckay. And, again, we know that the Maricopa
fished on the Salt R ver, fromwhat we previously read?

A Yes.

Q Ckay. Let's turn to CO53 Part 389, and this
Is again from Robert Hackenberg, entitled
“Pi ma- Mari copa I ndians, Aboriginal Land Use and
Cccupancy of the Pima-Maricopa Indians,” and this is
Volume |. And if you could turn to Page 82 and the
second paragraph, and |I'mreading the sentence that
starts "Bartlett."”

Do you see that?

A | do.

Q “"Bartlett, for 1852, |ocates Pima and
Maricopa fishing parties twelve mles upstreamfromthe
Gla-Salt confluence on the Salt River."

Did | read that correctly?

A You di d.
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Q Ckay. So here we have Hackenberg, citing to
Bartlett, that the Pina and Maricopa had fishing
parties on the Salt River 12 mles upstreamfromthe
Gla-Salt confluence?

A Yes.

Q Ckay. And we know, from what we've
previously read, that the Maricopa used boats when they
fished?

A Yes.

Q Ckay. So let's ook at what Bartlett said in
Q053 Part 393, and this is the "Personal Narrative of
Expl orations and Incidents in Texas, New Mexi co,
California, Sonora, and Chi huahua Connected Wth The
United States and Mexican Boundary Conm ssion, During
The Years 1850, '51, '52 and '53," by John Russell
Bartlett.

And before we nmove on too nuch, has anything
that we've read stated that the Maricopa lived on the
Col orado River?

A | don't recall that fromwhat we've read
ri ght here.

Q And has anything that we've read stated that
the Maricopa fished on the Col orado River?

A No.

Q But we have read that the Maricopa fished on

Coash & Coash, Inc.





SALT RIVER VOLUME 22  05/18/2016 Page 4875

=

O© 00O NO O WN

10

12
13
14
15
16
17
18
19
20
21
22
23
24
25

the Salt River and that they used boats when they
fished; is that right?

A That's correct.

Q OCkay. So let's turn to Page 239, and in
order to put this in sone context, we do have to read a
little bit here.

Do you see where it says "July 3d"?

A | do.

Q Ckay. So that |ooks |ike the date of
Bartlett's recordings, is that --

A Yes.

Q Ckay. And I'll read there.

"In order to make the nost of ny time while
wai ting the arrival of Lieutenant \Wipple and party, |
determned to take a short trip up the river Salinas,
as far as the 'Casas Grandes,' or ancient remains said
to be there. | asked a couple of Maricopas to go with
me as guides, and offered thema red flannel shirt each
for their services."

And |'mgoing to keep reading, Jon, so that |
keep everything in context.

"They wi shed two others to acconpany them if
| would take themon the sane terns. Finding that |
consented so readily, they parleyed a while, and they
demanded for each a shirt, six yards of cotton, and
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sundry small articles, wthout which they declared they
woul d not go. Francisco, the interpreter, was their
spokesman, and | have no doubt urged themto make this
demand. | refused to accede it, and told themthat
Franci sco and one ot her woul d answer ny purpose, as
first proposed.”

We'll skip this main paragraph and we'l|l
turn -- can't skip that, because we've got to nake sure
we're not getting accused of cherry-picking here. So
"Il read it again, starting "At six o'clock."

"At six o'clock this nmorning we set off, the
party consisting of Dr. Wbb, Messrs. Thurber, Pratt,
Seaton, Force, Leroux, and nyself, with attendants.

Li eutenant Paige, with six soldiers, also acconpanied
us, that officer wishing to conmand the opposite bank
of the Gla, as well as the |ands contiguous to the
Salinas, with a view of establishing a mlitary post in
the vicinity of the Pima villages. After crossing the
bed of the Gla we pursued a westerly course about
eight mles to the point of a range of nountains, near
whi ch we struck the bottomlands. W now inclined nore
to the north, and in about eight mles struck the
Salinas, about twelve mles fromits nmouth, where we
stopped to let the aninals rest and feed. The bottom
whi ch we crossed diagonally, is fromthree to four
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mles wide. The river we found to be...eighty to one
hundred and twenty feet wide, fromtw to three feet
deep, and both rapid and clear. 1In these respects it
is totally different fromthe Gla, which, for the two
hundred miles we traversed its banks, was sluggish and
muddy, a character which | think it assumes after
passi ng the nountai nous region and entering one with
al luvi al banks."

Jon, this is the description that the Land
Department used previously in their reports; is that

right?
A Yes, it is.
Q Ckay.

"The water is perfectly sweet, and neither
bracki sh nor salt, as would be inferred fromthe nane.
We saw fromthe banks many fish in its clear waters,
and caught several of the same species as those taken
inthe Gla. The nmargin of the river on both sides,
for a wdth of three hundred feet, consists of sand and
gravel, brought down by freshets when the stream
overflows its banks; and fromthe appearance of the
drift-wood | odged in the trees and bushes, it nust at
times be much swollen, and run with great rapidity."”

Jon, based on that description, is the river
in flood as they're viewing it right now?
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A No. In particular, the clear water would
indicate that it was not in flood.
Q Ckay.

"The second terrace or bottomland, varies
fromone to four mles in wdth, and is exceedingly
rich. As it is but little elevated above the river, it
could be irrigated with ease. At present it is covered
w th shrubs and mezquit trees, while along the
I mredi ate margin of the streamlarge cotton-wood trees
grow. Near by we saw the renains of several I|ndian
w gwanms, [several] of which seened to have been but
recently occupied. Francisco told us they were used by
his people and the Pinmas when they came here to fish.
He al so told us that two years before, when the cholera
appeared anong them they abandoned their dwellings on
the Gla and cane here to escape the pestilence.

OnMng to the intense heat, we lay by unti
five o' clock, and again pursued our journey up the
river until dark, when, finding a little patch of poor
grass, we thought best to stop for the night. Supper
was got, and a good neal made fromour fish. As we
brought no tents, we prepared our beds on the sand.

We had not |ong been in when we saw a body of
twelve or fifteen Indians on the river making for our
canp. At first some alarmwas felt, until Francisco
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told us that they were Pimas. They proved to be a
party which had been engaged in hunting and fishing."

['"lIl stop there.

Jon, fromthat description, it said "twelve
or fifteen Indians [were] on the river making for our
canp. "

Do you know what's neant by on the river?

A Vel |, he doesn't give us any other
descriptions, but he says that it's -- that they're on
the river. That typically would mean that they're in
the water and floating on it. | couldn't say they're
flomng along it or across fromit or next to it or
anything like that. It says they're onit, so...

Q So we don't know, based on that description?

A [t's not very specific, but it does say on
the water.

Q Ckay. But we know that the Maricopa and Pima

fished with boats, and we know that they fished on the
Salt?

A That's correct.
Q Ckay. And I'Il finish that paragraph
"They were a jolly set of young nen, dancing
and singing while they remained with us. | told them

we would like a few fish for breakfast, if they would
bring themin. Wth this encouragenent, they took
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1 leave of us, promsing to fetch us sone in the norning.
2 But instead of waiting till the norning, they returned
3 to the canp about m dnight, aroused the whole party

4 wth their noise, and wished to strike a bargain at

5 once for their fish, a pile of which, certainly enough
6 to last a week, they had brought us. There was no

7 getting rid of themw thout making a purchase, which

8 accordingly did, when they left, and permtted us to

9 get a few hours' nore sleep.”

10 So based on the rest of the description

11 Bartlett doesn't say anywhere that they did or did not
12 use boats?

13 A He does not nention boats.

14 Q Ckay. And, again, based on what you know
15 about the susceptibility of the river and historical
16 descriptions like Bartlett described, is it possible
17 that the Maricopa could have been using boats?

18 A Putting all these pieces of information, yes,
19 it's possible.

20 Q Ckay. Just a few nore questions.

21 You were asked about -- excuse ne.

22 Dr. Mussetter tal ked about the Graf article
23 vyesterday. Do you have that in front of you?

24 A | do.

25 Q And that's Exhibit C042 Part 366, and |
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believe Dr. Missetter tal ked about how, on Page 28
[sic] of that exhibit by Gaf, it talked about sone
downcut ti ng.

Do you recall that?

A | do.

Q Do you know what the study reach of the G af
article was?

A Yes. It's shown, actually, on Figure 2,
which is on the second page.

I''mnot seeing page nunbers here, actually.

But it stops in the -- in Segnent 6. It does
not extend all the way up to Ganite Reef Dam nor up
to the confluence of the Verde River, and does not in
any way include Segment 5.

Q Ckay. And does Dr. Gaf give a reason for
what contributed to the downcutting on Page 128?

A Are you |l ooking -- oh, there's the page
nunbers.

Yeah, he does. In the |ast sentence of the
paragraph, last full paragraph on the page, that
gravel mnes in the channel contributed to this
downcut ti ng.

And, in fact, we did a conparison of bed
el evations through this reach for the Flood Contro
District of Maricopa using 1999 detail ed topography and
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the 1903 topo set. And what we found was, simlar to
what Dr. Gaf concluded, was that the degradation was
limted to the central portion of Dr. Gaf's reach,
right here, and upstream of the sand and gravel mnes a
few mles, there was no evidence of degradation since
1903.

So it's difficult to pin the degradation in
this reach on the sediment depravation in the Salt or
Verde River Reservoirs. No doubt there is sedinent
| mpoundnent there, but because there's no degradation
noted in the profiles fromGanite Reef on down to
about the G lbert Road alignnment, at the time we did
that study, it's likely that inmpoundnent of sedinent of
the dans is not related to the degradation.

The degradation that's here is a direct
result of direct excavation of the bed by sand and
gravel mning. It is also a consequence of the
channel i zation that's gone on of the Salt R ver through
the Metro Phoeni x area.

Q Ckay. And that's not the area where
M. D nock took his boat, is it?
A No.
Q Ckay.
CHAI RVAN NOBLE: M. Slade, it's going
to have to be now.
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MR. SLADE: Ckay.
CHAI RVAN NOBLE: We'Il convene again at

=

9:00 a. m
(The proceedi ngs adjourned at
12:16 p.m)
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STATE OF ARl ZONA
COUNTY OF MARI COPA

BE I T KNOMW that the foregoing proceedi ngs
were taken before ne; that the for e? I ng pages are
a full, true, and accurate record of the proceedings,
al | done to the best of i1l and ability; that
t he Proceedl ngs were taken do by me in shorthand
and thereafter reduced to print under ny direction

| CERTIFY that | amin no way related to
an%/ of the parties hereto, nor aml in any way
interested in the outconme hereof.
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ethical obli 8at| ons set forth in ACIA 7- 206(Fz(3)
and ACJA 7-206 (J)(l)(gg(l) and 42). ed a
Phoeni x, Arizona, this 3rd day of June, 2016.

_______ JODY L. LENSCHOW RVR, CRR
Certified Reporter
Arizona CR No. 50192
_ | CERTIFY that Coash & Coash, Inc., has
complied with the ethical obligations set forth in
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		unaware (1)

		unboatable (1)

		unclear (1)

		under (3)

		underestimating (1)

		underneath (1)

		underpredicting (1)

		underscore (1)

		understood (5)

		undisturbed (3)

		undoubtedly (1)

		unfortunately (1)

		unique (1)

		United (1)

		universal (1)

		unknown (4)

		unlike (1)

		unlikely (2)

		unoccupied (1)

		unpredictable (1)

		unstable (1)

		unusual (2)

		up (44)

		upon (2)

		upper (13)

		upstream (17)

		upstream-most (1)

		urged (1)

		use (31)

		used (69)

		useful (2)

		Users (1)

		uses (2)

		USGS (15)

		using (34)

		usually (2)



		V

		V-shaped (1)

		Valley (3)

		valuable (2)

		value (13)

		values (15)

		variable (1)

		variation (2)

		variations (1)

		varies (1)

		various (4)

		vary (4)

		vegetation (11)

		velocities (3)

		velocity (1)

		Verde (25)

		Verde-Salt (1)

		version (1)

		versus (3)

		vertical (3)

		VI (1)

		vicinity (3)

		view (4)

		viewing (1)

		villages (2)

		Virgin (1)

		Volume (1)

		volume's (1)

		volumes (1)



		W

		Wade (1)

		wait (1)

		waited (1)

		waiting (2)

		wall (1)

		wants (2)

		Washington (1)

		watch (1)

		water (30)

		water's (1)

		waterfall (1)

		waters (1)

		watershed (1)

		way (30)

		ways (4)

		weak (1)

		weaves (1)

		Webb (2)

		website (1)

		Weedman (4)

		week (2)

		weekend (1)

		Welcome (1)

		well-established (1)

		well-loaded (1)

		well-vegetated (2)

		weren't (2)

		west (2)

		westerly (1)

		western (3)

		wet (1)

		what's (8)

		whatnot (5)

		whereas (3)

		whichever (1)

		Whipple (1)

		White (6)

		whitewater (1)

		Whitis (1)

		who's (1)

		whole (3)

		wholly (1)

		whose (1)

		wide (13)

		wider (2)

		width (11)

		widths (3)

		wigwams (1)

		wild (1)

		Wilderness (2)

		Williams (1)

		Williams' (2)

		winter (5)

		wintertime (1)

		wished (2)

		wishing (1)

		withdrawals (1)

		within (8)

		without (7)

		WITNESS (21)

		witnesses (2)

		wood (3)

		word (3)

		work (9)

		worked (2)

		world (2)

		worth (1)

		worthwhile (1)

		write (1)

		written (5)

		wrong (1)

		wrote (1)



		Y

		yards (3)

		Yavapai (2)

		year (9)

		year's (1)

		year-round (1)

		years (12)

		yellow (1)

		yesterday (10)

		young (1)

		Yuma (1)



		Z

		zero (3)

		zone (2)

		zooming (1)



		[

		[several] (1)

		[sic] (2)

		[were] (1)



		D

		Diegueño (1)



		R

		Rso'tûk (1)



		T

		theLuiseño (1)
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; APPEARANCES CONTI NUED: 1 REBUTTAL DIRECT EXAMINATION (CONTINUED)
3 For the Gty of Tenpe: 2 BY MR.SLADE:
C TY OF TEMPE 3 Q. Okay. Good morning, Commissioners, and good
4 By M. Chuck Cahoy .
5 Shy o ey e N Rl
. i) f:é Sixth Sireet 5 A. Good morning. _
, ISHPgsO%‘ZS‘%“a 85281 6 Q. When weleft off ygsterday, we were going
chuck _cahoy @ enpe. gov 7 through your PowerPoint, and that is Exhibit C053
8 8 Part 385, and we were stopped at Page 81 of that. Is
12 For Comex: 12 AthatYy;uirtr;collectlon?
LEW S ROCA ROTHGERBER, L.L.P. : (1S )
i; %}Eﬁ;&‘zghﬁnggﬁog et i; Qk.) Okay And you were going through the y
Phosei 2% 85004- 2595 eginning of your hydrology recommended flow rates; is
13 (602) 262-5311 13 thatright?
cconsoli @rrl aw. com i
14 14 A. That'sright.
15 15 Q. Okay. And the reason we'relooking at that
16 16 issothat we can determine later on what the depths of
17 17 theriver might have been?
18 18 A. Yes, in part.
19 19 Q. And that's used to understand the
20 20 susceptibility of the river for boats?
21 21 A. Yes
22 22 Q. Okay. So please proceed.
23 23 A. Of that and the seasonality of flow. And,
24 24 again, my objective in what I'm presenting hereisto
25 25 summarize what was in the written report that |
Page 4746 Page 4748
1 CHAIRMAN NOBLE: Good morning. Welcome 1 provided that goesinto these things that I'm talking
2 back. | don't think anyone's here for the first time, 2 about in more detail. And, also, | should say that
3 sowewon't do introductions. 3 there'salot that all of the experts agree on, and |
4 Mr. Mehnert, | suspect we need aroll 4 think our differences asfar as the numbers are really
5 call for the record so that we can start. 5 not that far apart with respect to navigability.
6 DIRECTOR MEHNERT: Commissioner Allen? 6 And | should also back up, | realized this
7 COMMISSIONER ALLEN: Present. 7 morning as | waslooking at my slides, and say that
8 DIRECTOR MEHNERT: Commissioner Henness? 8 there are specific indicators of flow that | think are
9 COMMISSIONER HENNESS: Present. 9 sufficient to describe the ordinary conditions of the
10 DIRECTOR MEHNERT: Chairman Noble? 10 river, and that would be the mean annual discharge.
11 CHAIRMAN NOBLE: Present. 11 And |l include that becauseit's a commonly used value.
12  DIRECTOR MEHNERT: Commissioner Horton, 12 It'savailablein lots of different formats. For
13 of course, is not with usthisweek. But our attorney, 13 instance, the tree ring data that we looked at
14 lega counsel, Matthew, is here. Sowe'reready to 14 yesterday is depicted as mean annual.
15 go. 15 I know that there's been other documents
16 CHAIRMAN NOBLE: Mr. Slade, are you 16 submitted comparing rivers where mean annual discharge
17 ready to proceed with your direct? 17 was used as the comparison. So | thought it's useful
18 MR.SLADE: | am. 18 to continue on with that.
19 CHAIRMAN NOBLE: Mr. Fuller? 19 We also have the median annual or the annual
20 THEWITNESS: | am ready. 20 median discharge, aswell as some discharge descriptors
21  CHAIRMAN NOBLE: Could we get both of 21 to describe the range of the flow, and we can do that
22 you to say that again so we can check the makes? 22 onanannualized basis. That'sthe flow duration data
23  THEWITNESS: I'm not. 23 that you'll hear me talk about, such as the 10 percent
24  MR. SLADE: | think we're all already. 24 flow or the 50 percent flow or the 90 percent flow.
25 CHAIRMAN NOBLE: Okay. Thank you. 25 And those are based on daily values averaged for the
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1 entire-- computed for the entire year determine the 1 And what we did for Segment 1, we're looking
2 medians or the 10 percent or the 90 percent. 2 at the sum of the White River from the White River gage
3 And then there's seasonal data. In the past 3 that's closest to the confluence of the White and Black
4 we've depicted those as monthly average because that 4 andtheBlack. Sowe're summing up those records
5 wasareadily available data by which to depict the 5 directly.
6 seasona variation. We had some feedback saying, well, 6 And for Segment 2 we're using the USGS gage
7 the average, they would rather see the median daily 7 that'snear Chrysotile, and I've listed the gage number
8 based on medians of each calendar day. And that's 8 and the periods of record, the dates, the years of
9 fine. It showsthe same trend, and it makes no 9 record that are available.
10 particular difference for the determinations of 10 For Segment 3 we're looking at the Salt River
11 susceptibility of navigation. So we're doing that as 11 near Roosevelt, which is one of the longest records of
12 wdl. 12 gagesin Arizona.
13 So the seasonal datathat I'm now presenting 13 And then to get Segment 4, because of the
14 are based on the medians of each calendar day computed |14 influence of the reservoir, we're taking the two gages
15 from the USGS records, and I'll talk about that a 15 that are upstream of the reservair -- three gages --
16 little bit more. But those data sets were not as 16 two gages, yes, so that would be the Salt River near
17 available asthey are today when we did our original 17 Roosevelt and Tonto Creek above Gun Creek. So we're
18 work back in 1992. So the fact that you can download 18 getting the two arms of Roosevelt and adding those
19 thedigital format online now makes treatment of those 19 together, knowing that we're missing afair bit of
20 datamuch easier than what we had in the past. 20 drainage areathere to the point of the beginning of
21 Q. And, Jon, let me ask you sort of an overhead 21 Segment 4, but those are the best data sets available.
22 question here. Have you seen in other cases where 22 And we're basically using that same data set
23 navigability was at issue, for example, in the State of 23 for Segment 4 [sic], and if there was any error in
24 Oregon or the State of Washington, where they'vedonea |24 underestimating the flows at the beginning of
25 similar susceptibility analysis by computing 25 Segment 4, that error is compounded, so we're likely
Page 4750 Page 4752
1 reconstructed flows and then the possible depths that 1 underpredicting the flows in both Segment 4 and 5, 5
2 those flowswould equate to? 2 more so than 4.
3 A. Yes 3 And | should also point out that by adding
4 Q. Okay. Sothisissomething that's been done 4 those additional 20 years, because we've beenin a
5 previoudy in other states? 5 drought for many of those years, that tends to lower
6 A. Theseare pretty standard techniques, not 6 thedischarge estimates for any given parameter that
7 only in navigability studies, but in just hydrology 7 we'relooking at, so...
8 studiesin general. 8 Q. Andwhat would be the effect of alower
9 Q. Okay. 9 discharge estimate on depths?
10 A. Sothere'snot alot of new science going on 10 A. Ingenerd, it lowersthe depth, but not
11 here with the hydrologic data that we're presenting. 11 significantly with respect to navigability.
12 So let's move along into the slides and make 12 Q. Okay, so--
13 some progressthere. Sowereat Slide 81, and in this 13 A. Sowerealittleless. It'shardto
14 dlidel'm telling you the data sets that we're using 14 describe whether we're conservative or not
15 and how we're getting to what I'm saying iswhat | 15 conservative, depending on your perspectivein the
16 think would be a decent consensus position for the 16 case, | think, but we get alower number.
17 hydrology. 17 Q. Okay.
18 And for Segments 1 through 5 we're using the 18 A. Probably the simplest way to describe it.
19 full USGS stream data, full period of record, and that 19 Q. Just so | understand you correctly, you heard
20 wasindeed the recommendation that Dr. Mussetter made. |20  some criticism from Dr. Mussetter that you didn't
21 He pointed out that the data that we had used in the 21 includethe full period of record; but when you
22 past, which was based on information that was 22 previoudly did your analysis, you included the full
23 published and in abook format and readily available 23 period at that time, which was back about 20 years ago?
24 has another additional 20 years. So, sure, that can be 24 A. | usedthefull period that was available at
25 included. 25 that timein apublished format, and remember that in
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1 1992 the world was different in terms of what 1 the Segment 3 depletion that Mr. Burtell had used for
2 information was available in digital format. So there 2  Segments4 and 5 aswell?
3 wererecords, paper records, in the archives of the 3 A. That'sright.
4 USGSthat you could go get, but we had neither the 4 Q. Okay. And just to be clear, on Segment 1,
5 time nor the budget to go get those and do all the 5 did Mr. Burtell do any analysis on the flow depletion
6 analysesand dataentry. The simple data entry would 6 for that segment, or isyour bullet here indicating
7 have been an extremely tedious task, even though it's 7 that you did no analysis for you?
8 dll available. Sowhat we used was a book that was 8 A. | didn't make an adjustment for that.
9 published by the USGS, and they did their own quality 9 Q. Okay.
10 control onthat. So it wasn't really our numbers. It 10 A. Sothat'swhat I'm trying to say there. No
11  wastheir numbers. 11 one'sarguing about Segment 1, and | didn't want to
12 Q. Okay. And now, with the hydrology 12 spend effort onit.
13 recommended flow rates that you're going to provide, 13 And then for the 2-year discharge, | just
14 that includesthe full period of record, which iswhat 14 took the values that were published by the USGS.
15 Dr. Mussetter would have done? 15 There'sareport by Pope, et a. that | know isin
16 A. That'swhat he did, yes. 16 therecord somewhere whereit's a statistical summary
17 Q. What hedid, okay. 17 of dl the gage datafrom Arizona. It'sthrough 1996,
18 A. Sothat'sthefirst part. That's the base of 18 and | used the 2-year discharge that's published by
19 our data. And thenthe next dide, Mr. Burtdll rightly 19 them.
20 pointed out that there had been depletions of flow, and 20 For Segment 1, | just used the Black River.
21 hedid some analysis of those depletion rates. 21 | didn't feel it appropriate to add peak discharge
22 | didn't make any adjustment to Segment 1. | 22 estimates the way you would adaily flow discharge
23 guessthat's maybe alittle unclear there in my first 23 estimate, so | just used the one. Again, for Segment 1
24  bullet. We're not arguing about Segment 1, so | didn't 24 we're not really arguing about that one. So to be
25 fiddle with those numbers at al there. 25 clear, that's where it came from.
Page 4754 Page 4756
1 But for Segment 2, his recommendation was 1 And for the other ones | used the dominant
2 3l cfswasthe addition. And then for 3 through 5 -- 2 gage, so all therest of them were Roosevelt and
3 well, hiswasfor 3. 68 cfswould have been the 3 Chrysotile 2-year gage data estimates. And you'll see,
4 addition there to the Roosevelt gage numbers, and | 4 when you see the chart, clearly the peak discharge
5 think his numbers also included an adjustment for the 5 would increase in the downstream direction, and so in
6 Tonto arm, as| understood what he said. 6 thechart | just below the gages put greater than their
7 And then what | did was, for Segment 4 and 5, 7 estimate of, say, 14,400, would be greater than.
8 lacking any better data, we just used that same 8 And then Segment 6, we don't have an
9 adjustment that Mr. Burtell had come up. | didn't make 9 established 2-year discharge estimate from the USGS.
10 the adjustment to the mean and the median annual 10 Therel just took 20,000 cfs. There's been some
11 vaues. | felt like those numbers were in the range, 11 discussion on both sides of that being somewhat
12 and the addition of 68 or 31 cfswould have made no 12 equivalent to a2-year flood. | think that comes out
13 substantive difference, so... 13 of the Land Department report. Probably alittle low,
14 Q. Would there have been additional depletions 14 given that today's, with the damsin place, including
15 in Segment 4 and 5 that Mr. Burtell would not have 15 theimprovementsto Roosevelt, the added flood control
16 included in his 68 cfs because he only looked at 16 storage, the 5-year postdam estimate is 25,000 cfs. So
17 Segment 3 and above? 17 20,000 is probably alittle low, but I've heard the
18 A. Notrealy. Segment 4 isacanyon reach. 18 number used on both sides, and that's kind of where I'm
19 Youknow, there may have been some minor ditchesfora |19 coming from at this point.
20 few of the ranches that were in there, but we're not 20 So I'm bringing in data from Dr. Mussetter
21 talking about anything significant. 21 and analyses from Dr. Mussetter and from Mr. Burtell in
22 And the same with 5. There was aranch or 22 those segments. I'm cognizant of the work that
23 two down there, and they may have had aditch, but not |23 Mr. Gookin did as well and incorporated that, as you'll
24 dignificant acreage. 24 seealittle bit later. Again, | don't think we're too
25 Q. Soyou thought it was appropriate then to use 25 far apart, and we heard no rebuttal from the other side
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1 of Mr. Burtéll's adjustments, and we're adopting, so | 1 Segments4 and 5, and then you've added his depletion
2 think we should be all okay on that one. | don't think 2 edtimate that he came up with from the Verde to the
3 | want to say anything more about that. 3 reconstruction, so now you have his depletion from the
4 So on Slide 83, another question that comes 4 Verde and the depletion from the Salt.
5 up, was asked a number -- of anumber of expertsin 5 And does that account for al of the
6 cross-examination, is, you know, what's the range of 6 depletions from manmade withdrawals of the river?
7 ordinary flow, the ordinary and natural flow. 7 A. It'sour best estimate of those depletionsin
8 And | believe | answered this previoudy. We 8 the segmentsthat you just mentioned.
9 got somekind of fuzzy answers from some of the other 9 CHAIRMAN NOBLE: Question.
10 experts. And | would say that, definitively, based on 10
11 what | heard, | think thisis the consensus position; 11 EXAMINATION BY COMMISSIONER ALLEN
12 isthat the low end would be to use the 10 percent flow 12 COMMISSIONER ALLEN: Question.
13 duration or 10 percent low, as Mr. Gookin called it, 13 Does thisinclude any of the depletions
14 because there's some confusion in my own stuff about 14 from evaporation in any of the lakes, or is that just
15 whether 10 percent isthe high or low. WEll say the 15 upintheair?
16 10 percent low. And the high end | would say isthe 16 THE WITNESS: That's agood one.
17 2-year discharge. 17 Commissioner Allen, so the depletions
18 And | think we go to that for the reasons 18 were exactly as Mr. Burtell portrayed them, and the
19 that | discussed yesterday, because it's more 19 gagesthat we're using are above the reservoirs, so
20 coincident with the bankfull discharge and the 20 those data sets would not have any evaporation in them.
21 definition of flooding, which, in the case of looking 21 COMMISSIONER ALLEN: Okay.
22 at ordinary, was saying nondrought/nonflood. Say, 22
23 well, that's the beginning of flooding or the lower end 23 REBUTTAL DIRECT EXAMINATION (CONTINUED)
24  of the beginning of flooding; and it's coincident, 24 BY MR. SLADE:
25 aso, with the ordinary high water mark, whichwould be |25 Q. Including the near Roosevelt -- or, excuse
Page 4758 Page 4760
1 thelimit of aclaiminthe event of afinding of 1 me, including the Roosevelt gage?
2 navigability. And that includesall the normal 2 A. Near Roosevelt is above Lake Roosevelt.
3 seasonal fluctuations. And, again, | usethe 3 Q. Okay. Andthe Roosevelt gageisn't active
4 individual calendar day datato come up with the 4 any longer?
5 estimate of the median per day to show that seasonal 5 A. Theat Roosevelt gage was destroyed when they
6 fluctuation. 6 built the dam.
7 In Segment 6 we're using the full period of 7 Q. Okay.
8 record. 8 A. Okay. Well, and then the only difference
9 Q. Andyou'reon Slide 84. 9 thereis, in Segment 6 we had a more rigorous study of
10 A. Switched over to Slide 84, that's correct. 10 what the predevelopment conditions were for Segment 6
11 I'm using the full period of record, and I'm 11 that was done by the U.S. Geological Survey. That's
12 adding up the Salt River, Tonto Creek above Gun Creek, |12 the Thomsen and Porcello report that we had alot of
13 justas| did for Segments 4 and 5; but because you 13 discussion about. And since they had come up with
14 havethe Verde confluence there, I'm also adding in the 14 estimates of mean and median, and I'veincluded alot
15 Verde Tangle gage, which has the longest period of 15 of thingsthat escaped the notice of simply adding the
16 record that's available digitally. And | used those 16 upstream gages, | used those for the mean and the
17 for theflow duration statistics, as well as the median 17 median annual flow rates, and | did not make an
18 daily estimates. 18 addition for depletion because they included that
19 And I'm now using Mr. Burtell's depletion 19 explicitly.
20 estimates for both the Salt and the Verde, which had 20 And, again, the 2-year discharge came
21 68 cfsonthe Sat side and 183 on the Verde side. 21 from the Land Department report, and thus far |
22 Q. Let'spausethere. Soyou've used 22 haven't heard any objections about that value of
23 Mr. Burtell's depletion estimate that he came up with 23 20,000 cfs.
24 for Segment 2 and 3, and then you've used the depletion |24 And when you take all those data together,
25 estimate from his Segment 3 for the depletion in 25 you put themin atable, and thisiswhat it looks
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1 like. And you can see there's some greater than 1 Q. Soyourereferring to whereit says 1,230 at
2 symbolsintherein Segment 5. We're using the same 2 Segment 6 for the median annual, and then there's a
3 numeric valuesfor 4 and 5, but we're adding some 3 difference there where it says 819 for the median daily
4 thousand or 1,200 square miles downstream of thegages | 4 for Segment 67
5 when you get to the beginning of Segment 5, the 5 A. Correct.
6 upstream end of Segment 5. 6 Q. Okay. And, previously, you hadn't done a
7 So, clearly, there would be additional flow 7 reconstructed flow, so you only had the median annual,
8 inthere, becausein that areathere are numerous 8 and that led to some confusion about what that
9 perennia streams and probably an unknown number of 9 represented?
10 seepsand springs that flow directly into the bedrock 10 A. Yes.
11 canyon of Segment 4 that would have added flow tothe |11 Q. Okay.
12 river. Andin Segment 5 itself, the bedrock fills with 12 A. Sol'vecorrected that. And, again, before,
13 shale, so we would not expect to see any significant 13 | had tried to make some sort of an adjustment for
14 lossesthere, so -- but we know it's somewhat greater. 14 Segment 5 using what | knew about Segment 6, and,
15 Wedon't have anumber for it, so | put in the greater 15 again, that was the other difference there. | decided
16 than symbol. 16 it'sjust not worth the argument. | think | created
17 Similarly, for the 2-year discharge 17 more confusion than | shed light, so | just went back
18 estimates, I'm using the ones that are available from 18 to using the straight gage data and didn't try to make
19 theclosest gage. Clearly, the 2-year discharge would 19 an adjustment for additional drainage area and other
20 increasein the downstream direction from 2 to 3 to 4 20 sources of surface flow.
21 to 5 because of the addition of drainage area. That's 21 Q. So Segment 4 begins at the top of the canyon
22 apretty well-established relationship between drainage 22 reach just below Roosevelt Dam; isthat right?
23 areaand discharge. The USGS publishes all sorts of 23 A. lIt'salittle distance above the physical
24 information in that regard and that should be 24  gtructure of the dam, and, yeah, it'swhereit's at the
25 indisputable. 25 end of the geologic canyon, the beginning of the Tonto
Page 4762 Page 4764
1 And then, again, you see the 20,000, and 1 Basin.
2 you'vegot alittle approximate squiggle therein front 2 Q. Sofromthat point down to the Verde River,
3 of the 20,000 because it's not a statistical estimate 3 therewas no additional water that was added, so that's
4 there. It'sjust kind of arule of thumb. 4 why Segment 5 looks exactly like Segment 4; is that
5 Q. Let'spausetherefor asecond. Therearea 5 correct?
6 few thingsthat are different than what was in your 6 A. Wadl, there's probably alot of additional
7 table when you previously presented some of your data; 7 water that's added; but the estimates, there's no
8 isthat correct? 8 values added to the estimates there.
9 A. Yes 9 Q. Okay.
10 Q. Okay. Canyou explain some of those 10 A. Andthat iswhy they're the same, yes.
11 differences? 11 Q. Andit'syour professiona opinion that there
12 A. Wadll, I think | just have, you know, at 12 would be added water that's not accounted for with your
13 lengthintherecord. | add in the depletion rates 13 Segment 5 hydrology?
14 from Mr. Burtell. I've separated the data out to 14 A. Yes, and that's why the greater than symbol;
15 eliminate some of the confusion that was occurring 15 but | really don't want to have an argument with
16 between mean annual and median annual and median daily. |16 anybody about how much that is. It'sjust -- it's
17 We had alot of discussion about the 17 not -- the argument is not worthwhile. Whatever we
18 50 percent value and how that was used, and what | was |18 would add in there wouldn't make it enough flow to be
19 attempting to do before was to fill in a blank with 19 abletofloat abarge, for instance. It's going to be
20 additional datathat we had, to try to represent that 20 small, low draft boats, so...
21 increaseinthat value, and ended up making, basically, 21 Q. Andareal of these hydrology flow
22 an apples and oranges comparison, which was pointed 22 descriptors useful in some capacity, as | believe you
23 out, and correctly so. And so we made that adjustment. |23  aready mentioned, to some degree?
24 | think that's a legitimate complaint that we've 24 A. Yeah, | think the ones that are most commonly
25 corrected. 25 used are mean annual and median annual. We have had a
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1 lot of discussion about median daily. Y ou know, one 1 the 50 percent, based on al of the days of record
2 reflection of the range is the 10 to the 90 percent. 2 lumped in one big pot, and half of them are above and
3 Mr. Burtell choseto use 75 percent. Not -- | don't 3 half of them are below. And then the 10 percent, and
4 seethat value used often, but, you know, it's within 4 that'sthe same kind of every day goesin there and
5 therange and just trying to make the comparison. So, 5 then you take 90 percent of the data points are above
6 yeah. | would say yes. 6 itand 10 percent below.
7 Q. Andlet'slook at the flow rates for 7 And that's kind of where we're seeing some of
8 Segment 6. The 10 percent, which isjust above what a 8 thesedescriptors. And | think on the other side, one
9 drought would be for Segment 6, you have that as 9 thing we sometimes lose sight of is this -- the plot of
10 522 cfs? 10 thedaily mediansthat reflects the seasonality. And
11 A. Yes. 11 with ariver like the Salt River and many other rivers
12 Q. Okay. Anddo you recal Mr. Gookin had a 12 that have title navigability questions, flow
13 baseflow of 86 cfs? 13 seasonality isanimportant thing. There's no
14 A. For the downstream end of Segment 6b, yes. 14 requirement that the river be navigable every day of
15 Q. Okay. Would the baseflow be different than 15 every year, but there needs to be areliable season,
16 the 10 percent duration? 16 and it needsto be not so brief that you couldn't get
17 A. Yes. 17 out and useit.
18 Q. Okay. How so? 18 So the distinction there would be between a
19 A. Waell, baseflow is the contribution from the 19 river like East Verde and the article that you
20 ground to the stream over the length of the stream. So 20 described that SRP submitted recently where the boaters
21 there may be some contributions that are flowing from 21 went out to try and catch an East Verde flow and they
22 thegroundinto the stream. It's basically the minimum 22 didn't get thereintime. We've seen similar things
23 flow, without the input of precipitation or snowmelt, 23 with on the Santa Cruz, where someone went out to --
24  that sort of thing. 24 you know, you try to go boat that, but you've got to be
25 Q. Isbaseflow reflected on your flow descriptor 25 livingin Tucson and have a boat ready and the day off
Page 4766 Page 4768
1 chart here? 1 to get there, because the flow is not going to last
2 A. No. 2 verylong.
3 Q. Youwouldn't recommend using baseflow as a 3 And the contrast to that is the Salt River,
4 flow descriptor for calculating some sort of a depth, 4 whereit has aboating season. In fact, we've heard
5 would you? 5 several of the other opponents talk about the boating
6 A. Yeah, | think that would be indicative of 6 season onthe Salt River. So it's generally recognized
7 drought flow, which, according to the Courts, is not 7 and commonly understood that there's a seasonal high
8 something that we're thinking about, so... 8 flow, and that's what these -- the orange line there
9 And it seems, you know, if it's 10 percent is 9 that looks like amountain, if you will, with some
10 thevalue, so 90 percent of the timeit's more than 10 foothills.
11 that, | think we're outside the realm of ordinary, or 11 So we have this March or February to May,
12 you can at least make that argument. 12 February to June, depending on what part of the river
13 Okay. Another way to depict those same data 13 you'reon, higher flow period, and then again alittle
14 isshown in the following dides, and I've got one for 14 boost towards the late monsoon time frame, and then low
15 each segment. And what you see on hereis| did not 15 flowsat other times of the year.
16 plot the 2-year discharge, becauseif | plot them on, 16 And you see that same pattern as| move
17 it squeezes everything down and you've got ascale 17 through the other five charts by segment and the data
18 issueand you seethingsless. So | printed that value 18 setsasdescribed. We see that pattern repeated.
19 at thetop right corner. 19 And I've just now moved up to Slide 91, which
20 The top blue line there is the 90 percent 20 isSegment 6. Andthat'sall | wanted to say about
21 flow duration. Inthiscase, for Segment 1, is 1,452, 21 hydrology, and I'm now on Slide 92.
22 again, from the gage data plus -- well, no addition 22 CHAIRMAN NOBLE: You'reon Slide 95?
23 there. And then mean annua flow, median annual flow, |23 THE WITNESS: 92.
24  so that's the median of the annual flows, if you will. 24 CHAIRMAN NOBLE: Just hoping.
25 Themean annual flows. The median daily flow, whichis |25 THE WITNESS: | did aong pretty
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1 quickly there. 1 thorough enough to go through and re-create the
2 So are you ready to moveto rating 2 computations. So while he may not agree with my
3 curves? 3 conclusions or perhaps the selection of the n-values
4 BY MR. SLADE: 4 that | used or the relevance of the topographic data,
5 Q. Yes 5 hewasat least able to reproduce the results that |
6 So it's your opinion that the seasonal highs 6 got back in'92.
7 arenot flood conditions? 7 So, again, in that sense, we know that
8 A. Oh, no. 8 they're error-free in terms of the computations that
9 Q. Okay. 9 weredone. SoI'm not trying to trick him into saying
10 A. They'renormal and ordinary. 10 that he agrees with everything that | concluded from
11 Q. And haveyou heard any testimony from 11 those, or he might have done it a different way, but he
12 opposing experts that would dispute that? 12 wasat least able to reproduce those.
13 A. | don't recal any. 13 Another thing to think about isthat, well,
14 I'm ready to move to rating curves. 14 how different are the various results? And | spent
15 MR. SLADE: Okay. And asyou'rejust 15 sometimein the written document that | provided, and
16 preparing there, we did make copies of the corrected 16 it wascalled Arizona State Land Department Salt River
17 dlides, if partieswould like any of those, if they 17 Rebuttal Rating Curves.

18 haven't printed those. 18 Q. And that is CO55 -- excuse me, C053 Part 397.
19 THE WITNESS: Okay. So on Slide 92, now 19 A. Andintherel suggest that and show data
20 we have some flow rates. 20 that the actual differences are not that significant,
21 MR. SLADE: I'm sorry. Commissioner 21 inmost cases. Most of the difference comein the flow
22 Allen? 22 ratesthat were used, rather than the actual rating
23 COMMISSIONER ALLEN: Isit corrected? 23 curve. And when you do an apples and apples comparison
24  It's not what we have here? 24 using the same flows, the differences are not
25 MR. SLADE: Almost al of the dides are 25 particularly significant with respect to navigability.
Page 4770 Page 4772
1 what you havethere. There are afew that were 1 In no case do we see adifference that says,
2 corrected, and we can make sure you have those as well. 2 well, you could take a much larger boat, a deep draft,
3 Y ou did receive those yesterday, but -- 3 heavily loaded keelboat or take barges or something on
4 COMMISSIONER ALLEN: Okay. Never mind. 4 theriver. Inall cases we're talking about low to
5 DIRECTOR MEHNERT: They'rein part of an 5 moderately draft boats with moderate loads or small
6 existing exhibit. 6 loads.
7 MR. SLADE: Right, Exhibit -- 7 So in my view, the differences are not great.
8 COMMISSIONER ALLEN: C055? 8 Q. And, Jon, just so we're clear, when you use
9 DIRECTOR MEHNERT: 55. 9 theterm rating curves, what does that mean, exactly?
10 MR. SLADE: Yes. 10 A. A rating curveisarelationship between any
11 COMMISSIONER ALLEN: Got it. 11 number of parameters. Aswe're using them in this
12 MR. SLADE: 398. 12 context, we've talked mostly about developing a
13 COMMISSIONER ALLEN: Okay. Thanks. 13 relationship between the discharge and the depth.
14 BY MR. SLADE: 14 So that's agood question. In some cases
15 Q. Allright. Slide 92. 15 we'retalking about average depth, the average over the
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A. Slide 92, the next thing we need to talk

about istherating curves. So we have the flow rates,
and one way of figuring out flow depths for
considerations to susceptibility isto look at rating
CUrves.

So we had afair bit of discussion on those,
both in Segment 6 and in upstream areas. Things|
would like to say about that in response to the
criticisms and other comments that were made on the
rating curvesisthat in Segment 6 Dr. Mussetter was

section, and sometimes we're talking about the maximum
depth. And I've got a slide where we'll show that in
just asec. Sowell get back to that, but that's
basically what we're doing.

Q. Okay, so--

A. Sothat basically what happensthereis, if |
have arating curve, you tell me, hey, at the flow rate
of this, what's the corresponding depth? And you can
go the opposite way aswell. | know it's 2 feet deep.
Therefore, what would the discharge be?
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1 Q. Soit'sextremely important, obviously, that 1 included thosein the recent submission, C055

2 you get the flow rate correct, because that's your one 2 Number 401; is that right?

3 input that you have to determine your depths? 3 A. Yes, andwell get to that.

4 A. It'sextremely important for using arating 4 Q. Okay.

5 curve. It'sone of the pieces of information that you 5 A. Sothat's Segment 2.

6 would use for making an assessment of susceptibility, 6 For Segment 3, on Slide 94, you can see --

7 just like rating curves should be just one piece of the 7 And let me back up just one second. |

8 puzzle. 8 noticed thismorning, as | was looking at these, |

9 Q. Anddoyou know if Dr. Mussetter used a 9 labeled Mr. Burtell's as"Mr. Burtell-High" or you see
10 natura flow rate? 10 inthe codethere. And heonly had one curve, so there
11 A. My understanding is he did not make any 11 should be no "High" there, that I'm aware of. Perhaps
12 adjustment for depletions. 12 someone can correct me if I'm incorrect on that, but
13 So on the next dlide, 93, | show some 13 that'sjust amislabel.
14 comparisons here between the rating curvesthat werein |14 In Segment 3, Mr. Burtell had data from the
15 theoriginal ASLD reports for Segment 2. Intherel 15 at Roosevelt station, which technically isin
16 had acanyon reach and a-- | forget the other 16 Segment 4, but it's near Segment 3, and there are
17 descriptor of what | had; two types of reaches that 17 probably some similarities in the morphology between
18 weretypical of that segment. So we'll call it one 18 that part of Segment 4 and the upper part of Segment 3.
19 produced higher depths and one produced lower depths. |19 Bethat asit may, he was, | believe, intending to have
20 And Mr. Burtell used information taken from 20 that apply to Segment 3. So I'm taking him on hisword
21 the USGS gage at Chrysotile and came up with hisrating |21 for that.
22 curve, and you seethat one of my mine was higher than |22 And you see that, once again, you know, |
23 hisand one of them was |lower than his and his kind of 23 haveahighand alow. Mr. Burtell's numbers plot out
24 smack in the middle over the range of discharges that 24 closeto my low, and my high is significantly higher.
25 hereported. 25 Andaword about that. So thisis one place where

Page 4774 Page 4776

1 So I'm just kind of -- all thisishereisan 1 thereissome differences.

2 applesto apples comparison. These are not the final 2 Again, what I'm trying to depict in those

3 rating curvesthat I'm using. 1'm just making this 3 original cross sections there was a characteristic of

4 comparison. And in my mind there, none of the flow 4 theentireriver. Mr. Burtell'srating curves are from

5 depths get below what could be used in a small boat, 5 the USGS data, which is a near-riffle condition, so

6 and none of them are high enough that would dictate 6 it'smore of alimiting cross section, rather than a

7 that you're using an entirely different kind of boat on 7 depiction of what the entire segment looks like.

8 Segment 2. 8 So, again, there'salittle bit of apples and

9 So while there are differences, we're within 9 orangesagain. Sointhat case, the high curve on my
10 thesamerange. That'sall | really need to say there. 10 end would indicate different types of boats could be
11 In Segment 3 -- 11 used. Sothere'sthat difference. But you seethe low
12 Q. Solet me pauseyou there. For the next few 12 endswere, you know, tenths of afoot apart, and that's
13 dlides where you're showing comparisons of the rating 13 very closeright there. So alot of agreement on the
14 curves, you didn't use those comparison to input a 14 low end.
15 certain flow rate and find the depth from these charts. 15 There were no other rating curves submitted
16 Thisisjust arelative comparison of how different 16 for Segments 4, or 1, for that matter, and Segment 5.
17 people plotted the depths versus discharge? 17 For Segment 5 Dr. Mussetter used cross section 6, the
18 A. I'mjust trying to make a comparison between 18 upstream-most one from the Land Department report. |
19 what various experts used. 19 have no problem with that, but regardless, we have no
20 Q. Okay. 20 original data submitted for that, so there's no
21 A. Inthiscase, there were two experts that 21 comparison to make.
22 opined on -- with rating curvesin Segment 2. That 22 In Segment 6 --
23 would be Mr. Burtell and myself. 23 Q. Jon, let me pause you for asecond. Thisis
24 Q. Okay. Sofor the depths that you found and 24 one of the dlides that was corrected, and you're
25 therating curvesthat you used to find those, you've 25 looking at the corrected slide in your PowerPoint up
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1 here, and that is Exhibit C055 Part 398, Page 95. 1 And | couldn't agree more, and | can see
2 A. That'sright. 2 hisface and see the kind of confusion in his eyes
3 So Dr. Mussetter's high numbers are lower 3 ashesaid, "Well, what do you mean, a depth of a
4 than my high numbers or the Land Department's high 4 river?
5 numbers. But, again, if you look at the low end of the 5 Because it's very difficult to say one cross
6 curve, you know, down near a hundred cfs or so, those 6 section describesthe entireriver. If you've actually
7 numbers are all within tenths of afoot. They start to 7 satinaboat and gone down the river, your perspective
8 separate alittle bit more as you move upstream, but 8 onthedepthisvery different. There are shallow
9 therange of those, again, isall -- we're al talking 9 places. There are deep places. You do things dightly
10 about low draft boats, and we're not talking about 10 different, asaboater, in the shallow places than you
11 something that would be a deep-keeled boat. 11 dointhe deeper places. You watch out for different
12 So, again, | wouldn't call those differences 12 things. You're more aert in some places and less
13 significant with respect to navigability. 13 alertin other places.
14 Dr. Mussetter, as | understand his testimony, 14 So it'simportant to recognize what these
15 also added 4 cross sections that he felt like better 15 rating curvesare. In some cases folks were looking to
16 depicted alimiting condition, based on steeper slopes, 16 try tofind the most limiting cross section, so where
17 using the 1903 topography. And so that's his yellow 17 werethe shallowest depths. In other places folks are
18 line, wasthe lowest of those. 18 saying, well, what data are readily available, likea
19 And, again, these are just -- these are not 19 USGS gage, that we can go look at and -- and they need
20 thefull rating curve. Thisisjust three points of 20 tounderstand, well, what are they measuring there, and
21 comparison to kind of depict, you know, where we all 21 why arethey measuring those kinds of depths? Arethey
22 satintherange. Again, | think I've made this point 22 trying to characterize the depths of theriver, or are
23 probably more times than needed, but they're close, in 23 they making depth estimates so they can know the flow
24 my opinion. 24 rate so they can publish what flows happened on what
25 Q. Sothat Slide 95 would include the most 25 days.
Page 4778 Page 4780
1 limiting cross sections that Dr. Mussetter could find? 1 And, again, we have these areas of agreement
2 A. Right. And | also have Mr. Gookin's on there 2 and overlap in Segments 1, 4 and 5, where we have
3 too. | mentioned that. But it'samost coincident, in 3 minimal datathat were submitted and basically have our
4 terms of the depth and discharge, to Dr. Mussetter's 4 stuff and nobody else's.
5 lowest curve, so kind of barely shows up there. 5 We have also have areas of agreement in terms
6 They're written on top of each other. So Mr. Gookin 6 of velocity and width. In no case did anybody come up
7 had across section for the downstream end, what he 7 with any velocities from arating curve that suggests
8 called Segment 6b. Again, in that same range. 8 that the velocities are too high to allow boating on
9 So as | mentioned, | think it'simportant to 9 theriver. Similarly with width. | think everyone
10 put rating curvesin their proper perspective. And, 10 agreesthat the river's wide enough to get aboat in.
11 interestingly, | thought that the best example of that 11 So where can we look beyond rating curvesto
12 wasfrom Tyler Williams. If you remember, hewasthe |12 kind of think about how do we characterize what Tyler
13 guy that had written books on boating in Arizona and 13 wastalking about there; you know, what is that
14 hasdone the Salt River many, many times, very familiar |14 variable? How do people experience theriver in a
15 withit, including Segment 1, as| recall. 15 boat, and how does that relate to depth and
16 And someone asked him, "Well, so what do you 16 susceptibility?
17 think the depth of theriver is," or some question 17 Q. Jon, let me pause you there.
18 alongthoselines. And thisis-- and I'll just read 18 Based on Tyler Williams' quote, isthat a
19 hisquote: 19 reason why the Supreme Court, you think, has said
20 "I mean, putting a depth on any river is sort 20 decide eachriver's navigability based on its own
21 of an amorphous sort of definition. | mean, rivers are 21 facts, and don't compare it to each other river that's
22 defined by obstacles, rocks, deep channels, shallow 22 come beforeit or that may come after?
23 channels, deep channels. Y ou know, they're dynamic 23 A. Wadl, | can't speak for what the Supreme
24 animals. So to put adepth on ariver, it'sjust 24  Court thinks, but that sounds like a reasonable
25 really not alogical way tolook at it." 25 interpretation to me.
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1 I know that you go fromriver to river, and a 1 You can look at the aeria and, as | think we
2 single descriptor is not sufficient to describe the 2 saw, asyou asked in your cross-examination of various
3 experience of boating it. Riverswith similar 3 witnesses, "Here's a historical photo. Canyou tell
4 discharge, you can have very differing experiences of 4 any how deep that is," and | think in every case they
5 boating. 5 saidno. So you don't know from looking at aerials how
6 Q. Soif you have oneriver that has, let's say, 6 deepitis. Youdon't know what the experience of
7 athousand cfs and you have -- you're trying to compare 7 getting around rocks are. You just don't know. It's
8 itto another river that has an average of 2,000 cfs, 8 an unknown to you.
9 could you just look at the 2,000 and say, oh, that's 9 Having done it multiple times at different
10 going to be a deeper river, easier for boat travel ? 10 flow rates, you aso get afeel for what kinds of boats
11 A. | think that would be avery simplistic 11 work best at what situations, what is the influence of
12 assumption, and it might be a starting point, but you 12 seasonality. | think if you rely solely on reading the
13 haveto field-check that. Y ou have to have some 13 boating guide or awebsite that describes boating, you
14 measure to see how that transl ates, because 2,000 feet 14 get avery different perspective then.
15 spread out over 4,000 -- 2,000 cfs spread out over a 15 And that's been my own experience as well.
16 4,000-foot width is very different than athousand cfs 16 When | started this study back in the early '90s,
17 spread out over 200 feet of width. And, then again, 17 that'swhat | had. And then but | was reading those
18 you add in slope and other obstacles and, again, 18 guides, and they would say, "Oh, you need a minimum
19 createsavery different experience. 19 flow of X to get down theriver," and | would get out
20 And | would suggest that the biggest 20 thereand look at it and go, "Oh, | can get a boat
21 difference between the experts that the Commissionhas |21 easily down here. Thisis-- I'm not sure what they
22 heardistheir on-the-river experience and their 22 werethinking."
23 ahility to go beyond thisiswhat my rating curve told 23 And then you realize, well, they might be
24 me, towhat it feelslikein aboat, aswell asthe 24  projecting the experience for someone who's looking for
25 ranges of disciplines considered. 25 abubbly whitewater experience, rather than a placid
Page 4782 Page 4784
1 Y ou know, folks who are -- where their 1 ride down theriver or aplacid trip down the river.
2 only -- whose only tool isarating curve are going to 2 Soyou understand that when you've seen it at many
3 rely more heavily on therating curve. Folksthat have 3 different flow rates.
4 arating curve and a boating trip down the river have 4 And | think this gets at, also, one of the
5 thosetwo thingstolook at. Folksthat have 5 differencesin the experts. As| mentioned, | think
6 considered in detailed historical record or all of the 6 that the numbers aren't so different in terms of flow,
7 historical accounts that have been found have some 7 and the numbers aren't so different in terms of depth;
8 context by which to say, well, | know my rating curve 8 but it goesto interpretation. So, you know, what are
9 saysthis, but we know that this kind of boat went down 9 you doing with those depths in terms of your experience
10 theriver. 10 in boating.
11 And, generally, you see adifferencein terms 11 If your definition and your standard of
12 of reliance on computer modelsto those folksthat have |12 navigability is my bottom of my boat can never touch
13 beeninthefield, who have been in aboat on the 13 the bottom of the river at any point, | never have to
14  river. 14 get out of my boat once, | don't haveto lineit, |
15 Q. Sol think you've reviewed this before, but 15 don't haveto portageit, | could never get stuck or
16 did any of the opponent experts boat the river when it 16 get -- if that's your standard of navigability, then
17 had anear-natural amount of water in it? 17 that leads you to different conclusions.
18 A. No. 18 You're not disputing the facts. You're
19 Q. Andit's-- 19 disputing an interpretation of what navigability means.
20 A. None 20 And those, to me, are more legal questions than
21 Q. --your opinion that that is valuable for 21 questions of expertise.
22 understanding the navigability case? 22 So to get beyond rating curves on Slide 98
23 A. Extremely. Yeah. Until you've been around 23 here, | looked at anumber of different things. Sowe
24  the bend from where you can see it from the bridge, you |24 have historical descriptions. We know for afact that
25 don't know what's there. 25 ferry boats were out there. We didn't include thosein
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1 our historical accounts, but they do tell us something 1 that doesn't account for the kinds of losses that some
2 about theriver, at least at the point where they're 2 folks are suggesting would occur between the Salt-Verde
3 crossing theriver. 3 confluence and Tempe. It doesn't account for any of
4 We also did extensive field work, lots of 4 thediversionsthat might have occurred. So we know it
5 observations, a number of boating trips, considered the 5 can't be morethan 504. And yet at 504 cfsit was deep
6 USGSrating curves. Welooked at historical 6 enough to float and to need the ferry. So what would
7 photographs to get estimates of depths, what the 7 that depth look like?
8 conditions of riffleslooked like. Looked at 8 Q. And let me pause you one second, Jon. This
9 historical mapsto try to get the feeling for, you 9 isanother one of the dides that you made a minor
10 know, what are the canyons like, what are the widths, 10 correction to, and the corrected dideis on the
11 arethereany rapidslabeled there. And then went 11 PowerPoint above, and it can be found in CO55 Part 398,
12 carefully through all the historical accountsto see 12 Page 99.
13 what kinds of things they were saying about the river, 13 A. The correction had to do with the high value
14 what their experience was like, particularly where we 14 listed for Dr. Mussetter, and that was the line that |
15 had more detailed logs of their trips. 15 had corrected the labeling on in the rating curve for
16 And that'swhy | felt it important yesterday 16 Segment 6.
17 to go through some of those historical accounts, 17 And in this case, even though Dr. Mussetter
18 because it weaves together with all this other 18 tendedto useall 10 rating curvesin some of hiswork,
19 information to make alarger cohesive picture. 19 thesearejust limited to his 4 additional new cross
20 Q. Jon, you've aready discussed these in your 20 sectionsthat he added. So | felt that wasamore
21 direct testimony. Aretheseincluded herein your 21 correct depiction of what Dr. Mussetter, | believe, was
22 rebuttal testimony, to provide some sort of contrast 22 trying to portray there.
23 between what opponent experts did? 23 Again, so we have 504 cfs, and somebody
24 A. Yes. 24 neededto use aferry at 504 cfs. And | would imagine
25 Q. Okay. 25 that there are other photographs out there in the
Page 4786 Page 4788
1 A. |fee likeweve provided avery complete 1 record that have dates on them that show the ferry in
2 and thorough and multifaceted analysis of what these 2 use, and it would be interesting to compare the
3 depths mean. We've ground-truthed them. 3 condition on those dates, particularly where we have
4 And then we'll say afew things about beaver 4 flow estimates.
5 and fish and how the fact that the Hohokam were here 5 So then you take that 504 cfs and say, well,
6 for -- you know, for centuriesirrigating off the 6 on peoplesrating curves, what kinds of depths were
7 river, with very low technology, and what that means, 7 they predicting? And you can see that there on the
8 again, to the likelihood of shallow depth conditions or 8 right, and | used Mr. Gookin's curve, Dr. Mussetter's
9 deeper depth conditions. 9 curve, and the Land Department curves that are listed
10 One of the ways that we do thisisto look at 10 asFuller there. Andyou seethey're all predicting
11 some of the photos, and Dr. Littlefield provided a 11 depthsthat are from 1 to 2 and a half feet, in that
12 photo in one of his reports, Figure 59, and he labeled 12 range, and | would say they're all low.
13 that as being from January 15th, 1901, and that 13 At 1 feet, there'sreally no need to use a
14 provided the opportunity -- so thisis a picture of 14 ferry. Infact, it would be very difficult to use a
15 Hayden's Ferry in Tempein Segment 6. Provided an 15 ferry. Andwhat we seethereisafairly wideriver, a
16 opportunity to know what exactly was the flow rate. 16 fairly well-loaded boat. | would estimate that the
17 We've heard some testimony that says, well, at a 17 ferry, withitsload in this case, would be somewhere
18 thousand cfs or less, Arizona Dam's robbing the river 18 inthevicinity of 8,000 pounds. Probably, at that
19 andit'sawaysdry. 19 size boat that I'm estimating the size of, probably
20 Well, here's a photograph of the river with a 20 draw 6 inches, 5 inches, something like that, and for
21 boatinit after ArizonaDam hasbeeninplacefor more |21 some reason at those -- at that flow rate. So what I'm
22 than adecade, and we have USGS flow estimates for that |22 saying hereis our rating curves should be predicting
23 particular day. 254 cfsflowing in on the Salt side 23 depthsthat are -- would require use of aferry.
24 and 250 cfsflowing in onthe Verde side. Theabsolute |24 And one other caveat here | should mentionis
25 maximum would be -- down in Tempe would be 504. And |25 that Dr. Mussetter and Mr. Gookin or myself were not
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1 trying to predict the depth exactly at the location of 1 boat; but someone like you or Tyler, Dimock, or Alex
2 theferry. Wewerelooking at other placesin the 2 Mickel, who isfamiliar with the thalweg, the boating
3 river asthose being representative. 3 channel, says, no, there's not a problem?
4 So Dr. Mussetter, particularly, was looking 4 A. That could be one of the reasons, yes.
5 for limiting depths. Clearly alimiting depth would 5 Although, it could be just experience in boating or
6 not be at the ferry location. So I'm not trying to 6 having seen the river and what it actually looks like.
7 mischaracterize what he's doing there; but, again, a 7 Other rebuttal issues. 1'm on Slide 100 now.
8 comparison of what the river generally looked like, 8 There were some questions about whether the n-values|
9 boatable conditions at 500 cfs, rating curves 9 used werelow or high. | included some material in my
10 predicting values significantly lower than that. 10 report, and | won't burden the Commission there, but
11 Q. And| believe Mr. Gookin had also stated that 11 the methodology we use, our values comein square and
12 the Day brothers would have used the canal becausethe |12 intherange of acceptable valuesfor ariver like
13 ArizonaDam would have been in place and it would have |13 this.
14 taken up to athousand cfs, and usually in the winter 14 And, again, we were trying to predict
15 youdidn't have athousand cfs or greater, so there 15 conditions at low flows, rather than at high flows,
16 wouldn't have been any water in the Salt River. 16 wherethe influence of the channel bed itself is more
17 Woas that your understanding of his testimony? 17 important. And I'll just defer to what's written in my
18 A. Yes, that's correct. 18 report, rather than discussit more.
19 Q. Okay. And thisphoto is of the winter 1901, 19 There was some questions about the accuracy
20 inJanuary, and we see less than a thousand cfs, 504; 20 of the map that we used for Segment 6, and that being
21 but yet we see the water's in the Salt River? 21 the 1903 topographic map with the 5-foot contour
22 A. That'sright. 22 interval. | think Dr. Mussetter was suggesting that
23 Q. Sobased on that, isit more likely that the 23 that kind of contour interval or that map was not
24  Day brothers used the actual river than the canals? 24  accurate enough to produce estimates of depth in the
25 A. Yes, absolutely. There would be no reason on 25 rangesthat we're looking at.
Page 4790 Page 4792
1 thisday to take a canal and all the troubles that come 1 And in response to that, basically, the
2 withthat, that | talked about yesterday, as opposed to 2 number one point is, it'sthe only gamein town. So
3 just going down theriver. So it kind of pokesahole 3 your choices of using topography are either to have no
4 inhiscanal usetheory with somereal data. 4 cross sections, no rating curves, no topography, and
5 Another beyond rating curves thing to think 5 skipthat part of the analysis; use the 1903 map.
6 about is, when you're using the rating curves, | think 6 In the lower part of Segment 6, Mr. Gookin
7 it'simportant to think about the maximum, rather than 7 had amap that covered a small portion of Segment 6
8 the average depths, for reasons that are depicted in 8 that could be used, and which he did, and that's
9 this cartoonized version of a cross section here, 9 certainly appropriate. And | believe that had a 2-foot
10 somewhat exaggerated to make the point. 10 contour interval down there, so alittle more accurate;
11 When you're the experience of aboatman, and 11 but, unfortunately, it didn't cover the rest of the
12 if youtak to aboatman, they look for the deepest 12 reach.
13 part of the channel, and that's the part they're going 13 Y ou can go to the USGS map, which | believe
14 tofloat on. Thefact that the average depth in the 14 hasal0 and 20-foot contour interval from 1914, so
15 channel is something isirrelevant. What you need to 15 that'salittle further, not as close to the earliest
16 doishave the maximum or the boating channel depth. 16 date possible, soit'salittlelater and alittle less
17 So where arating curve is given as an 17 accurate.
18 average depth, | think you need to say, well, that'sa 18 There are 2-foot contour interval maps
19 lower than would be appropriate for evaluating a 19 available for the whole reach, but they're not until
20 boating experience. Whereit's given asamaximum 20 the 1950s, | believe, and by that time the river had
21 depth, that's more appropriate for evaluating the 21 been heavily mined and channelized and the water had
22 susceptibility to navigation. 22 been out of it for many, many years, so you're looking
23 Q. And could that be areason that some of the 23 at avery different disturbed condition.
24 opponent experts look at the depths and they say maybe |24 So the 1903 map is the best available data.
25 at the average depths there would be difficulties to 25 | think it's also important for the Commissioners to

Coash & Coash, Inc.

(13) Pages 4789 - 4792

602-258-1440 www.coashandcoash.com





Navigability of the Salt River

Volume 22

Nos. 03-005-NAV and 04-008-NAV / Consolidated May 18, 2016
Page 4793 Page 4795
1 recognize that use of a5-foot contour interval is not 1 Even at asingle location, asinglerating
2 unusua in the practice of engineering or floodplain 2 curveisgoing to have some scatter in the data. And
3 management. There's floodplain maps done by the 3 the best example of that isto ook at one of
4 Federal Emergency Management Agency all over theU.S. | 4 Mr. Burtell's plots that we'll show here in abit from
5 Some of them are based on 10 and 20-foot contour 5 the Chrysotile gage. And you can see that the USGS,
6 intervals. Quite often they're based on 4-foot contour 6 using sophisticated measuring techniques, has depths at
7 intervals, and they regulate to the hundredth of a 7 aspecific discharge that vary by afoot at their
8 foot. 8 rating curve cross section. So the depths over time
9 So producing arating curve in the fashion we 9 areplusor minusafoot for the depths that they're
10 didfor Segment 6 is not unusual in the practice of 10 reporting.
11 engineering, and | don't think that's alegitimate 11 Sorivers change. Rivers are dynamic, not
12 criticism. 12 onlyintime, but it's very difficult to say arating
13 Q. Either way, Jon, isthat onereason why it's 13 curve appliesall the time everywhere within a segment.
14 important not just to look at rating curves and depths 14 Even in canadls, concrete canals, when you go
15 from atheoretical perspective, but also to get on the 15 out and you actually do the process of measuring flows,
16 river and look at the historical descriptions? 16 you can see-- I've seen Truckee Irrigation Canal in
17 A. Yeah, that's my -- that's certainly my view, 17 Nevada depth estimates at the same discharge that vary
18 and that comes from having training in geology. Rather |18 by 2 feet in aconcrete channel for the same discharge.
19 thanrelying solely on equations, we like to get out 19 CHAIRMAN NOBLE: Question.
20 and ground-truth them and see, well, what does it look 20 THE WITNESS: Sure.
21 like based on what | see. 21
22 So when | see arating curve that saysthe 22 EXAMINATION BY COMMISSIONER ALLEN
23 Upper Sdlt River at athousand cfsisafoot deep, | 23 COMMISSIONER ALLEN: How does scour
24  think, no, it'snot. I've been out there at a thousand 24 dffect therating curve?
25 feet and dovein in places and couldn't touch the 25 THE WITNESS: Scour?
Page 4794 Page 4796
1 bottom. So that's not my experienceat al. So, yeah, 1 COMMISSIONER ALLEN: Yeah.
2 you definitely need that. 2 THE WITNESS: So scour isthe removal of
3 It also suggests, with respect to the 3 bed material by theriver processes, a deepening of the
4 topographic map accuracy, if the maps are not accurate 4 river. Sothat would be one. After aflood you would
5 enough to produce cross sections, then they're not 5 expect to see some scour of the channel, or during a
6 accurate enough to dispute slope variationsin the 4 6 flood particularly, and after the flood there might be
7 additional cross sections that Dr. Mussetter produced. 7 some sediment deposition. So you could have a
8 Soit'salittle inconsistent to say they're 8 shallower depth at the same flow rate at the peak, at a
9 not accurate when | used them, but accurate when he 9 higher flow rate in aflood; and then later, the same
10 used them to determine slopes. Bethat asit may. 10 flow rate after the flood, when the depositions come
11 There's some suggestion that the rating curve 11 in, it could be deeper, in terms of stage particularly.
12 selections were somehow biased or whatnot, and there's |12 If you've seen plots, and | imagine,
13 really no way to prove that, but | can tell you that 13 Commissioner Allen, you have --
14 that'snot the case. They'rejust simply spaced 14 MR. SLADE: Jon, maybe we ought to slow
15 throughout the length of Segment 6. We picked 6 cross |15 our pace down atiny bit. I'm getting some sighs.
16 sectionskind of irrespective of the individual 16 THE WITNESS: So when you look at
17 conditions at any one rating. There was no attempt 17 rating curves or plots of channel bed elevation
18 thereat all. Can't prove that to be the case, but I'm 18 versuswater surface, or in some of the sandy western
19 just telling you that's my sworn professional opinion. 19 rivers, you see depths during a particular flood that
20 | would also like to point out something 20 may vary by, you know, 4 or 5 or more feet and water
21 about the accuracy of any rating curvein any hydraulic 21 surfacesthat are al over the map in those same kind
22 model. So, you know, the accuracy of one cross section |22  of ranges at the same kind of discharges because of
23 over a40-milereach to depict all the conditions, 23 that scour effect. So very important. That'sagood
24 clearly ridiculous. You see that in the sentiment of 24 question.
25 Tyler Williams comment. 25 There's al'so some questions that we were
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1 refusing to provide source data from our rating curves, 1 that some adjustment would need to be made for maximum
2 and you got what we have. Those rating curves were 2 depth. Based on Mr. Burtell's field cross sections,
3 doneintheearly '90s. They weredonein a 3 saw that the maximum depths was typically about twice
4 pre-internet world, at least our access to the 4 the average depths at low flows. That may be the
5 internet. You know, there was no backup and whatnot. 5 number, but, again, recognizing that these are for
6 They'rejust gone. 6 near-limiting conditions, and they're not really
7 So I've submitted what we've got. Y eah, 7 typica of the overall river experience.
8 that's-- no moreto say. I'm not holding back 8 Q. Sowhere Mr. Burtell developed his curve was
9 anything. Just doesn't exist. They were doneon 9 actualy in Segment 4; is that right?
10 software that wasin a DOS platform for the Upper 10 A. Oneof hiscurves. So hisat Roosevelt data
11 River, the Upper Salt. The other stuff was done with 11 wasat astation that islocated in Segment 4, yes.
12 that too, but the files are just gone. Don't know 12 Q. Hewasusing it to apply to Segment 3?
13 wherethey are. Soit's been many years. 13 A. That'smy understanding, yes.
14 CHAIRMAN NOBLE: Let'stake abreak, 14 Q. Soyou have used that to apply to Segment 3
15 10 minutes. We'll come back about 10:15. 15 andto Segment 4?
16 (A recess was taken from 10:04 am. to 16 A. That'scorrect.
17 10:17 am.) 17 Q. Okay. It'sright on the border?
18 CHAIRMAN NOBLE: | think we're ready to 18 A. It'snear the border, yeah.
19 start, Mr. Slade. 19 Q. Near the border. Okay.
20 20 And Segment 6, where you used Dr. Mussetter's
21 REBUTTAL DIRECT EXAMINATION (CONTINUED) |21 10 cross sections, 6 of those cross sections -- or,
22 BY MR. SLADE: 22 excuse me, 4 of those were your own cross sections?
23 Q. Okay, Jon, and we're on Slide 101 of your 23 A. 4 of those were hisand 6 of them came from
24  PowerPoint. 24 the Land Department report.
25 A. Yes weare. So herewe get to the point of, 25 Q. And the additional onesthat he included were
Page 4798 Page 4800
1 after having some philosophical discussions about 1 themost limiting cross sections that he could find; is
2 rating curves and whatnot, we get down to the meat of 2 that your recollection?
3 itand say if you're going to pick arating curve, 3 A. That'smy recollection of histestimony, yes.
4 these are my recommendations, looking at discharge 4 Q. Okay. So the depthsthat you're going to
5 related to the 10 percent flow all the way up to the 5 report include the most limiting cross sections?
6 2-year flow or 2-year peak. 6 A. | believe so, yes.
7 I would recommend that we use the maximums 7 And, again, based on the other information
8 for thisaverage versus maximum thing that | showedyou | 8 that | considered, | consider those to be limiting and
9 onapreviousslide. 9 low relative to the kind of boating that we know
10 And in Segment 6 | use the range of 10 occurred. But bethat asit may, it still shows depths
11 Dr. Mussetter's 10 sections, his 4 and the Land 11 that are sufficient for low draft boats, which leads me
12 Department 6, as | understood the recommendation there. |12  to the next dlide, on Slide 102, and thisisjust a
13 I'mtrying to be cooperative there. 13 chart of the depths.
14 In Segment 5 | think both he and | were using 14 Q. Andlet mepauseyou, Jon. Thisisalso
15 the cross section 6 from Segment 6 as representative of 15 another dlide that was corrected, and the correct
16 arating curve for Segment 5. 16 Slideis Exhibit C055 Part 398-102, and that's the
17 In Segment 4 used Mr. Burtell's at Roosevelt 17 dlidethat we're looking at in the PowerPoint?
18 curve. | felt like, based on my experience on the 18 A. Yeah. | noticed some errors on there when |
19 river in Segment 3 and 2, that that was more 19 was checking things on Monday, so | made those
20 representative of conditions near riffles, so more of a 20 corrections.
21 limiting depth, and used that for both Segments 3 and 21 Q. Okay.
22 4, rather than the curves that were in the Land 22 A. Really not muchto say. It'satable of
23 Department report. 23 values, and you see those depths. Y ou can see that the
24 In Segment 2 used Mr. Burtell's mean depth 24 10 percent values are greater than afoot. The
25 curve, but acknowledging that that is a mean depth and 25 90 percent values are kind of in the ballpark of 3 feet
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1 oralittle bit more. The medians are, you know, a 1 at the 90 percent value, you incorporate the seasonal
2 foot and ahalf to 2 and a half feet. And you also see 2 fluctuation, for the most part.
3 that theresahigh flow season, generally from 3 Okay. So beyond the rating curve, you think
4 February to May. And, basically, | took the lowest 4 about isthe river susceptible to navigation. | think
5 vauein that time period when the hydrograph started 5 theflow depthisavery important component of that.
6 torise seasonally and then the peak of it, you know, 6 It'skind of abinary descriptor. If you don't have
7 sowe get the high and the low. 7 the depth, you don't have the boating. So we look at
8 Q. Which vauesdo you think are helpful for 8 rating curves and all the other things that | talked
9 understanding the common depth of the river? 9 about there.
10 A. The common depth of theriver. 10 If you want to look at aflow duration, you
11 Q. That'sanew term | interjected there. 11  want to look at the percent of time that the boatable
12 A. No, good. 12 conditionsexist. And the seasondlity, istherea
13 Q. Solet's pull that term back. 13 regular season of high flow or isthere -- if you look
14 Which values are helpful for understanding 14 at these-- if they were truly erratic and
15 the depth of theriver asit would apply to small 15 unpredictable and you looked at the seasonal
16 boats? 16 fluctuation, it would either be a straight line or it
17 A. 1 think, infact, we should go back and 17 would look like a sawtooth, go up and down, up and down
18 reread Tyler's comment; that trying to say the depth of 18 throughout the entire year.
19 a40-mile segment isjust kind of anon sequitur. 19 Also, when you're considering susceptibility
20 Soif I'mtrying to say -- if you put agun 20 to navigation, you have to be thinking about a specific
21 tomy head and said pick one value, | would say if 21 boat. | don't think you can answer the question isthe
22 you'relooking for an estimate of what the -- something 22  river susceptible to boating without having a boat that
23 near the limiting condition would be for those 23 it would be susceptible to. So I'm not understanding
24 segments, pick the median daily, and | think that would |24  answers of opposing withesses who say, "Well, | didn't
25 reasonably depict the kinds of boating that could occur 25 consider a specific boat, and yet I'm rendering an
Page 4802 Page 4804
1 areasonable amount of the year. So that would be the 1 opinion about whether it's susceptible or not."
2 median daily entire year for each of those segments. 2 And | would say I'm looking at the low draft
3 Q. Okay. Canyoutak alittle bit about what 3 boats, maneuverable low draft boats made of wood,
4 the high flow of boating season depths are and how 4 canvas, materialsthat were available at the time.
5 they're represented on here? 5 And, of course, when you're making that
6 A. Yeah. Sothey'redepicted asarange, 6 decision about susceptibility, you have to be thinking
7 because during the high flow season, thereis arange 7 about what obstacles were there at the time when the
8 of flows. Sothelow value would be -- I'm looking at 8 river wasin itsordinary and natural condition.
9 the hydrograph and saying when doesit start torisein 9 Q. Soisityour understanding that none of the
10 that winter, late winter season, and when doesiit fall 10 opponent experts actually considered a type of boat
11 inthespring. And whichever islower, I'm picking 11 when they decided that the river was nonnavigable?
12 that and relating it to arating curve; and then | take 12 A. With the possible exception of Dr. Newell,
13 the maximum during that period and relate that to the 13 that wasthe direct answer that we got, yes.
14 rating curve. 14 Q. But Dr. Newell didn't do an assessment of the
15 Q. Arethose median daily depths for the high 15 depths of theriver?
16 flow boating season? 16 A. That'scorrect.
17 A. Yes. 17 Q. Okay. So no onewho did an assessment of the
18 Q. Okay. Sothose are similar to what you see 18 depths of theriver for the opponents did any analysis
19 asthe median daily, but taken during a certain period 19 todetermineif those depths would support any type of
20 of months? 20 boat?
21 A. Yes. Andthen asyou say that, another way 21 A. A specific type of boat, yes.
22 tocharacterizethat is, if you look at the high flow 22 Q. Whether it was asmall boat or alarge boat?
23 season and look at the maximum values there, they're 23 A. Never tied the two together, yes.
24 @l lower than the 90 percent. So the median daily 24 Q. Okay.
25 valuesfall below that 90 percent value. So by looking 25 A. Andwhen | look at the rating curves, as well
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1 asthe other information, my conclusion is, very 1 lining them, for whatever reason they decided to do it.
2 gpecifically, that canoes, canoes of the type that were 2 Nobody reported any problems with beaver dams, with
3 available at the time of statehood and before, could 3 braiding, with marshes, flash floods, or with any kind
4 have been used year-round in Segments 2 through 6. 4 of flow that somehow might be considered erratic,
5 There are, obvioudly, differencesin degree 5 according to people who qualify themselves as experts
6 of difficulty based on rapids, primarily, in the Upper 6 inboating in any of the historical accounts.
7 reaches, but below Segment 2 rapidsreally aren't an 7 Q. Sotherewas some testimony, | believe from
8 issue, and we see that both in historic accounts and 8 Mr. Gookin, about marshes on theriver. Did you find
9 our observations today in undisturbed parts of the 9 any evidencein the record to support that there were
10 river. 10 marshes on the river that would have impeded
11 And there would typically be other types of 11 navigation?
12 low draft, maneuverable flatboats, so could have been 12 A. Well, again, terminology isimportant. So it
13 used, susceptible to those kinds of uses. 13 depends on what you mean by on theriver. If, by the
14 Q. And that's consistent with what the 14 river, you'reincluding what | would call the
15 historical accounts have shown? 15 floodplain, the Ingalls surveys references some low and
16 A. Yes itis. 16 swampy land under Tempe, and there may have been other
17 And during seasonal periods of high flow, you 17 placesaswell that were low within the floodplain.
18 would have the same kind of boats, obviously, you would |18 The maps that Ingalls drew themselves don't
19 takeat low flow, but you have alittle more water. 19 indicate any marshes or -- along the corridor of the
20 And| think we heard from experts on our side, who have |20 low flow channel itself. They draw it asatwo-line
21 been down the river multiple times, would suggest that, |21 stream bank, that doesn't indicate that that would be a
22 yeah, you could get bigger boats down it at higher flow |22 problem. Nor did any historical account say, boy, we
23 rates. And that'sindeed what the experience of 23 got to this point and we werein amarsh. Nor did any
24 Mr. Logan wasin histrip when he waited for the spring |24  historical description of the channel itself say, yeah,
25 runoff and took atrip on down. 25 it's-- like, for instance, Bartlett, who said it was,
Page 4806 Page 4808
1 And then you get down to Segment 6, and there 1 you know, 2 feet deep and several hundred feet wide for
2 thewater isrelatively placid and they have more flow, 2 the next hundred miles or so, you know, he didn't say
3 and | think you could get slightly bigger boats with 3 except for the place where it was marshy. We don't see
4 moreload. 4 anything like that at all.
5 And | think another differentiating point, 5 With regard to rapids and riffles
6 again, asl've mentioned this a number of times now, 6 specificaly, | think some of the experts counted up
7 and I'll just briefly go through this, isthe 7 rapids and counted up riffles. And I'm not aware that
8 difference between having boated the river and offering 8 that -- in any of the court decisions that I'm familiar
9 opinions on susceptibility. Not having been down the 9 with or any of the casesthat I've worked in, that
10 river and saying what can go down theriver or not even |10 rapidswere certainly accounted for in the discussion,
11 having seenit, in some cases, like Dr. Newell, | think 11 but there was no case where | saw where someone said,
12 you lend less credence to their opinion about what can 12 weéll, there'sarapid on thisriver; therefore, it's
13 and can't happen on ariver that they've not seen. 13 not navigable.
14 Similarly, if you haven't been around the 14 And certainly it doesn't apply to Segments 5
15 bend and you haven't sat in a boat, it's very difficult 15 and 6. There are somerifflesin Segment 5, one weak
16 to have asolid opinion about what can and can't happen |16 rapid in there that's named. And then Segment 6, we
17 ontheriver. And you use that experience to interpret 17 know of norapidsat al. There are a couple of places
18 thekind of information, the mathematical information, 18 wherethe flow accelerates in the undisturbed portion.
19 that you're getting out of your rating curve. 19 And then in the accounts that we heard of and
20 Onething | find consistently among the 20 the picturesthat we've seen, you don't see pictures of
21 expertswho have been on theriver in historical 21 rapids, with the possible exception of the Tom Rains
22 accountsisthat none of these following obstacles 22 account, where there's ten-year-olds or nine-year-olds
23 prevent navigation on theriver: Nobody -- they report 23 or something stole a boat and it describes them
24  having seen riffles, riffles and rapids, but navigate 24 negotiating the shoals, which | guess someone could
25 through them, passthem. In some cases, in rare cases, 25 interpret as being arapid, but it certainly wasn't so
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1 difficult that a couple of childrenin aferry boat 1 none of them reported having any significant issuesin
2 couldn't get their way through. 2 Segments 3 through 6.
3 And, again, | point out that for downstream 3 And there are some larger rapidsin
4 travel rapidsreally are not an issue. They're some 4 Segment 2, but none of them indicated they were
5 work to get up when you're going upstream, which 5 particular problems that couldn't be surmounted
6 explainswhy most of the traffic has been in the 6 either by running or portaging or lining, depending on
7 downstream direction. 7 theflow rate and the boat type and what the day was
8 And, again, the meaning of the rating system, 8 like.
9 whenit'srated V or below, it meansthat it's 9 And they're boated at a wide range of
10 boatable. VI are unboatable. The differenceisthe 10 ordinary discharges within that ordinary range.
11 difficulty and the skill needed and the consequence if 11 Segment 109. Not segment 109. Page 109,
12 you have a problem. 12 Slide 109, first of all, once again, the river is not
13 And there are many boating guides available 13 braided. We heard some expert testimony suggesting
14 for Segments 2 and 3 of the Salt River. The existence 14 that there's a couple of splits here and there and that
15 of aboating guide seemsto imply that boating is 15 madeit braided.
16 expected and that they expect you to get through the 16 Be that as it may, none of the people that
17 rapidsand have a successful trip. 17 have boated the river, none of the experts who have
18 Rapids and riffles do impact the boat type, 18 boated the river reported any problems with figuring
19 tosomedegree. Soyou're clearly not going to take 19 out which split of the split flow or the split and
20 the Queen Mary down the Salt River Canyon, but you are |20 rejoin ashort distance later, which way to go.
21 going to take small, maneuverable boats that have low 21 And thousands or tens of thousands of people
22 drafts. But your heavy-loaded, deep draft boats, 22 have boated the Segments 2 and 3 over the years, and
23 you'retypically not going to take them down through 23 there's not abig pile of bones out there where people
24 thekinds of rapids that we have on the Salt River. 24  have stopped and died because they couldn't figure out
25 Q. Jon, there was aquestion, | believe, that 25 whichway to go.
Page 4810 Page 4812
1 came up when | was talking with Mr. Burtell about 1 Occasionally you pick awrong channel. You
2 where, exactly, you got your classification for the 2 stop and you learn for next time. But these are not
3 rapids. Did you come upon that from the Salt River 3 insurmountable or even significant obstacles at all.
4 Canyon Wilderness Boating Map from the Forest Service? | 4 Every one of the braids identified by Dr. Mussetter and
5 A. Yes. Soinmy original presentation, there 5 Mr. Burtell areroutinely boated, without difficulty.
6 weredlidesincluded with rapids, and | had pictures of 6 None of the historical accounts mention any
7 theactua rapids classifications, documents that | 7 of problems with that due to braiding. And | should
8 used. And | believel referenced those in my 8 also point out that field experience, those who have
9 testimony. 9 been ontheriver will tell you that the splits are not
10 There's severa different sources. One 10 necessarily shallower. We've heard some discussion
11 that'snot in the presentation that | used was -- oh, 11 about that, and | think | talked about that alittle
12 it's Duwain Whitis, and he has a coauthor. 1t recently 12 bit yesterday, so | won't repeat myself.
13 cameout from RiverMaps. | also consulted that, but 13 Again, marshes, you asked me that question
14 it'sessentially consistent with the Forest Service 14 just asecond ago, and, again, we don't report any
15 map. Andthose are al disclosed and they're in the 15 problemswith that, so | can skip past Slide 110.
16 record. 16 Slide 111, we talked about it, and | think
17 Q. Sofor Segments 2 and 3, we can safely assume 17 Mr. Gookin brought up the point of flash floods being a
18 that those rapids are based off the Salt River Canyon 18 problem on the Salt. Certainly not in Segment 6, where
19 Wilderness Boating Map? 19 hewas-- the bulk of histestimony was focused. It's
20 A. Yeah. 20 just not the type of river where flash flooding is
21 Q. And that's Exhibit C043 Part 370. 21 redly conduciveto -- the floodplain istoo wide. The
22 A. That's correct. 22 watershed istoo large.
23 Slide 108, another way to consider what 23 Certainly there are floods that occur, and
24 impact the rapids have on navigability isto listen to 24 some of them have relatively rapid rise times compared
25 what the people that have actually boated it say. And 25 to, say, the Mississippi or something, but not what |
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1 would consider flash floods where the mythical wall of 1 Dave Weedman, we heard histestimony. He
2 water might be charging down the Valley of the Sun 2 saidit wasvery unlikely that we would see beaver
3  here. 3 dams-- hewas from the Game & Fish Department. -- that
4 In Segment 1 through 4, because it'sin a 4 wewould see beaver dams on the Salt River because of
5 canyon, you might have atendency to see flash floods 5 thesize of the river and because of the size of
6 morelikely to be coming out of aside canyon, that if 6 floods.
7 you happened to be there at that particular moment, | 7 Q. SoDave Weedman didn't testify in these
8 think most boaters would view that as alucky 8 current hearings, but he's testified before?
9 experience and take some pictures and get alot of 9 A. | believe histestimony has been entered as
10 internet hits; but those are extremely rare situations. 10 evidence.
11 Thelikelihood of seeing oneisrare. | have never 11 Q. Okay. And he also has an affidavit that's
12 heard of any account of any boater, in the tens of 12 asoinevidence--
13 thousands of boaters, who have had problemswith flash {13 A. Yes.
14 floods that caused their trip to stop. 14 Q. --if yourecal?
15 There have been times in the commercial 15 A. Yeah. Right, so that'swhat we heard in
16 outfitters where they've not run trips because the 16 termsof likelihood of their being beaver dams on the
17 river had come up, but that was more of a case where 17 Sdt, particularly the Lower Salt River.
18 you looked at the river and go, oh, not today. 18 We have the boaters opinionsin the
19 So flash flooding really is not an issue, 19 Segmentsl, 2, 3, wheretheriver isrelatively
20 and, generally, the solution is you wait it out. So... 20 undisturbed. | think there's consensus on that, and
21 Q. Soif you're thinking about a historical boat 21 nobody's ever seen abeaver dam crossing the river up
22 and aboater with valuable goods traveling down any of |22 there. They've seen beaver sign, so chewed trees and
23 these segments, would flash floods be a reason that the 23 whatnot, but no beaver dams.
24  river isnot navigable? 24 None of the historical accounts describe any
25 A. Oh,no. No, no. Firstof al, they're 25 problemswith beaver dams on the Salt River, and we
Page 4814 Page 4816
1 extremely rare. They're outside of the ordinary range. 1 aso know from expertise that beavers don't need to
2 And, yeah, likel say, | just -- we know of no accounts 2 havedams. They build damsto raise the water surface
3 wherethat's been a problem for anybody on the Salt 3 to create amore favorable habitat for themselves, for
4 River, Segments 2 through 6. 4 protection, for ease of moving sticks around so they
5 The discussion, again, about erratic, the 5 can eat them. That's the layman's description of that.
6 termerratic, as| pointed out in my direct testimony 6 So, and yet there's this persistent opinion
7 and rebuttal to some of the thingsthat Dr. Littlefield 7 that there were lots of beaver dams, particularly in
8 said, it may have been erratic from the perspective of 8 Segment 6. | believe Mr. Gookin -- I'm sorry, I'm
9 anirrigator frustrated that there was lots of flow in 9 goingto moveto Slide 113 here and afew other. I'm
10 theriver when they didn't need to irrigate and there 10 getting ahead of myself here.
11 waslesswhen they did. Certainly that would be an 11 We do know that there were beaver found in
12 accurate descriptor. 12 the Sdlt River, that beaver do livein Segments 1
13 But from a boater's standpoint, within the 13 through 3 and 5, and evenin 6 today there are still
14 range of ordinary flow, all of the range within the 14 somebeaver. | believe there's beaver in Town Lakein
15 ordinary range as | defined it, those are all boatable 15 Tempe. So we've seen beaver sign, but, again, no dams
16 flows. Sowith the kind of boat typesthat I'm talking 16 areseen.
17 about, it really didn't matter whether it went up or 17 For small, low draft boats, they're simply
18 down. You'regtill going to go out and boat it. 18 not an obstruction. We hear that from the boating
19 Beaver dams, we've got a couple of thingsto 19 experts. And even though there's beaver trapping going
20 talk about with beaver dams. Thiswas a problem 20 onaslate asthe Day brothers' trips on the Salt River
21 dleged by Mr. Gookin, primarily. The actual experts 21 and other riversin Arizona, again, we don't hear in
22 with expertise in beaver, we heard from -- oh. 22 those accounts of any problems with getting past beaver
23 Q. Dave Weedman? 23 damson the Salt.
24 A. DaveWeedman. Thank you. Sorry. Thefirst 24 Q. Sohow isit possible-- and | think you'll
25 thingto go isthe memory, right? 25 describethisalittle more. How isit possible that
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1 you can have beaver trapping, but not beaver dams 1 Q. Sothat would provide areason for beaver to
2 acrossthe channel? 2 build adam today?
3 A. Beaversliveon the bank in those cases. On 3 A. Yes, and there's small channelsin which the
4 larger riversthey tend to live -- they're 4 beaver could reasonably span the channel and create a
5 bank-dwelling. They dig holesthere. They don't need 5 dam.
6 tobuildalodgeinariver. They don't need -- the 6 The similarity of beaver dams to diversion
7 depthsare sufficient of the river aready, so there's 7 damsistenuous at best. Of course, diversion dams are
8 no need for them to go through the energy of felling 8 manmade, and they're not part of the ordinary and
9 treesand creating damsto raise water surface 9 natura condition. That's the primarily difference.
10 elevations. That'swhat the experts havetold us, and 10 Diversion dams are anchored artificialy,
11 that's consistent with our observations. 11 typically with, you know, driven piles, either wood or
12 And yet on Slide 114, you see this opinion 12 steel. They're anchored with wood and dirt. Beaver
13 that numerous beaver dams existed in Segment 6, | think |13  don't have piles and dirt and rock technology, unlike
14 hesaid one every few hundred yards at one point and 14 us.
15 one there would be hundreds of beaver dams; and that 15 Beaver dams also are designed to overtop, so
16 they're similar to diversion dams; and that's what 16 they span theriver and the water flows over the top
17 created the marshes along the Salt; and that they till 17 and through them; whereas diversion dams can span the
18 exist on the Salt River, which istrue; and that beaver 18 river, but they can also belocated in a portion of the
19 dams, they needed to create this -- the dams are needed 19 river where they just need to siphon off aside
20 to create depths of 3 feet. 20 channel. So often they're located in locations where
21 I would note that also in his testimony and 21 you'renot really increasing the depth. You're just
22 evidence, Mr. Gookin suggested that because the Lower |22  pushing it off to the side and into a canal; where the
23 Sdlt, the Segment 6, is highly braided, that flow 23 beaver dams are tended to be built in shallow areas
24 depths couldn't get more than afew inches becausethey |24 wherethey'retrying to raise the water surface
25 would spill into adjacent channelsin the floodplain, 25 elevation. Sothey'rekind of put in different places
Page 4818 Page 4820
1 creating this braided condition. 1 aswell. Sothe similarity thereis not much.
2 And | found that to be inconsistent with the 2 In terms of a boating experience relative to
3 ability of beaversto create depths of 3 feet. Soif, 3 that, alot of diversion dams, you just go around them
4 by raising the water surface elevations, we spread the 4 oryou go through the sluice. That's been my
5 river out over across the floodplain, there would be no 5 experience on the Verde, where diversion dams are.
6 lateral containment or no ability to achieve depths of 6 There are anumber of those. In some cases you carry
7 3feetif that werethe case. 7 around them. Whereas on abeaver dam, typically you're
8 Soit's one or the other. He hasto pick 8 talking about alow-velocity portion of the stream.
9 whether he wantsit to be braided or whether he wants 9 It'snarrow. We described thisin detail in other
10 to have 3 foot depths for beaver dams. 10 testimony. You pull the boat up the side of it, lift
11 The fact that there are beaver dams that 11 it up onto the dam or slideit on the dam, if you're
12 dtill exist in the Salt River, yes; but they're down in 12 not going to run it, and then dlide it down the other
13 Segment 6 and they're on the effluent-dominated 13 sideand climb back in and keep going. So the
14 portions of the reach. They're not representative of 14 similarity thereis quite tenuous.
15 theordinary and natural conditions of theriver. 15 Theideathat there could be hundreds of dams
16 Q. There'sno flooding that comes through at 16 in Segment 6 stretches credibility. | took
17 that point, generally speaking? 17 Mr. Gookin's cross sections from 6b and said, okay,
18 A. No. Foods are severely limited down there. 18 waell, how would a beaver go about creating this pool of
19 Theriver is managed to minimize floods. There are 19 3feet deep water? Andif you look at hisrating cross
20 till floods that come through, but not nearly with the 20 section --
21 frequency that they once did. 21 Q. ThisisSlide 115.
22 Q. Andisthereless amount of water coming 22 A. We'reon Slide 115, correct.
23 through there today? 23 In order to get to just the depth of 3 feet,
24 A. Yes, clearly. Thevolume's substantially 24 it would be athousand foot wide beaver dam, according
25  reduced. 25 tohiscrosssection. Andif we say, well, the beaver
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1 wanted alittle area of more than 3 feet and say the 1 suggested. That the channel bed was sandier in the
2 damwould be 3 and a half feet, in order to create 2 past.
3 enough area so there would be a greater than 3 feet 3 And on the slide here, on Slide 116, I've
4 zone, it would need to be even more, at 1,800 feet. 4 identified Dr. Mussetter by Mus and Mr. Gookin by Gkn.
5 I'm unaware of any 1,800 foot wide beaver 5 That it was less stable in the past; that the
6 damsanywhere spanning ariver channel, so that seems 6 channel has degraded or scoured, and so it's deeper and
7 likeanimpossibly long length. And you think about a 7 narrower than it was; that the channel is more of a
8 30-foot tree, it would take 60 30-foot trees end to end 8 singlethread channel now than it used to bein
9 justto get across 1,800 feet. If you assume they 9 Segment 5 and the upper part of 6; the channel has
10 needed some overlap in order to provide some stability, |10 moved locations, the boating channel is not in the same
11 soif you put atreein ariver and there's no overlap, 11 placeit was prior to human impacts; that the channel
12 nothing to anchor it, it's going to float on 12 dope has changed; and the vegetation along the stream
13 downstream, you would need many morethan ahundred or |13 isnow more dense than it used to be; and that the
14 ahundred treesto get across. 14 hydrology has changed.
15 Let me get the exact number here. 15 And my initial evaluation of al of those,
16 A hundred trees. It would take a hundred 16 based on my consideration of the evidence, isin the
17 treesto span that channel just onetime. And if you 17 last column there; that some of those things are
18 needed enough treesin there to actually build adam 18 possible, but there's no evidence to suggest that there
19 withabaseand atoptoit, | estimated that you would 19 are; some of those things are true, for instance, the
20 need-- I'm sorry. Did | write this down here? 20 hydrology; and some of them are really not relevant to
21 Q. Isit 170 trees, that you have on the dlide, 21 thequestion of navigability. And I'll take each of
22 needed per dam? 22 thosein turn aswe moveto later dlides.
23 A. 170 30-foot trees or 41,000 trees if they 23 So it matters for a couple of reasons. One
24 were every couple hundred yards, as suggested. So 24  isbecause we want to know how do we consider the
25 41,000 treesin Segment 6, if those trees were spaced 25 modern boating record. It makes a difference to the
Page 4822 Page 4824
1 20 feet apart on both banks, that would be trees 3 feet 1 relevance of the trip where we took the Edith down,
2 deep away from the bank. Every one of them would be 2 which wasareplicaof ahistoric boat. Anditalsois
3 felled to build that many dams. That's just an 3 relevant to our field observations.
4 impossible number of dams. 4 Whether it was sandier in the past, it's
5 So what he suggested is clearly beyond what 5 possiblethat less sand exists in the channel right
6 theriver would support. And therereally isno need, 6 now. My observations on the ground of boating and
7 because we know, from looking at pictures and reading 7 being inthat reach and actually scubadiving in
8 descriptions, that the river typically had depths that 8 Segment 5, looking at the bed, is that it's probably
9 would be supportive of beaver without dams. 9 rockier than Segment 6 ever was, but it's not
10 On Slide 116, turn to the question of is 10 significantly rockier than, say, Segments2 and 3. So
11 Segment 5initsordinary and natural condition today. 11 near canyon reach, it may be dightly rockier, but we
12 Q. Andwhy isthisimportant to consider, Jon? 12 don't have any evidence or observations there that
13 A. Wadll, it'simportant because we are able to 13 suggeststhisishow sandy it was.
14 goout and look at Segment 5, and it's nice to know -- 14 So from a boater's perspectiveit's easier to
15 and the upper portion of Segment 6, and say, well, are 15 boat over a sandy bed channel than arocky bed channel.
16 welooking at or boating on or experiencing the river 16 Rocksstick up. They're harder. Soif it was sandier
17 asitexisted initsordinary and natural condition, or 17 inthe past, it was probably easier -- it was easier to
18 hasit changed substantively since that time. 18 boat. But, again, we don't have any evidence to say
19 Q. Sowhere boating occurs, we're trying to be 19 oneway or the other.
20 consistent with what PPL Montana has directed the 20 Was it more or less stable? Again, the kind
21 partiesto do, whichis determineif boating is 21 of stability differences that we're talking about, the
22 occurring in asubstantially similar river? 22 river channel may move from time, if that's what's
23 A. That'scorrect. Yeah. 23 meant by unstable. That's probably not a proper
24 Q. Okay. 24  description of an Arizonariver, certainly. The low
25 A. Sothere'sacouple of things that have been 25 flow or the boating channel will move from time to
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1 time. That's acharacteristic of the Colorado River, 1 illustrate these principles that | was just talking
2 whichisnavigable. So that'skind of irrelevant for 2 about.
3 the question of navigahility, the fact that the low 3 Slide 118 shows the change in seasonality.
4 flow channel can move around, where it might havebeen | 4 Theblueis our reconstructed predam hydrograph
5 stable. 5 showing the median daily discharges, and that's the
6 Let'smoveto Slide 117 and talk about the 6 jagged line with the high flow period that curves
7 hydrology for just asecond. There certainly has been 7 around March to May. And then today, in the orange or
8 some change in the seasonality of runoff with the 8 copper color there, isthe median daily discharge
9 upstream dams. They're designed to store water and 9 hydrograph below Stewart Mountain for the modern period
10 releaseit for municipal and irrigation uses, and 10 of record, which is postdate Stewart Mountain. | think
11 typically the greatest demands are in the summer. So 11 it startsin 1935, something like that, around that
12 it shiftsthe high flow season from what was primarily 12 timeframe.
13 winter to now primarily summer. 13 Q. Sothisshowswhat you were just previously
14 The median daily rates are similar between 14 explaining, which isthe current hydrograph, which is
15 the shifted high flow season and what was originally 15 inorange, goes down to nearly zero or zero on either
16 there. The annual median rate does increase, because 16 end of the graph there; is that right?
17 there'salonger period of release than would have 17 A. That'sright.
18 been. So the high flow period how under release 18 Q. Okay. Andyou don't seethat condition
19 conditionsislonger than the high flow period would 19 happening in the reconstructed natural hydrograph,
20 have been under ordinary and natural conditions, by a 20 whichisin blue?
21 couple of months. 21 A. No. Sotheir lowsarelower. Their highs
22 Another differenceisthe low flow season 22 areactudly alittle lower, but the duration of their
23 goesto near zero. Sotoday it'svery difficult to 23 highsarelonger in modern release period.
24 boat when theriver isturned off, primarily in the 24 So in my mind, it's a shift of seasonality,
25 wintertime; whereasin the past the low flow seasonwas |25 but there's still a high flow period, so...
Page 4826 Page 4828
1 still boatable by small boats. 1 If we look at the flood record, thisisjust
2 Q. Dr. Mussetter, his testimony was consistent 2 aplot on Slide 119 of each year and the highest peak
3 with that when he went out to theriver at 8 cfs, 3 flow rate, instantaneous flow -- peak flow rate for the
4 right? 4 year. And you can see that in the postdam period there
5 A. That'sright. Andthat was my experience 5 have been one, two, three, four, five, six floods above
6 when | went out around 10 cfs, or whatever it was when 6 30,000 cubic feet per second and another five above
7 | wasoutthere. Soit's-- | boated. | measured it 7 10,000 cubic feet per second.
8 outand | boated. | wasin my canoe 80 percent of the 8 So floods do still make their way down there.
9 time, 81 percent of the time, but the riffles were -- 9 Particularly 1978, '79 were large flow years where you
10 some of the riffles were very shallow and we dragged 10 had some decent-sized peaks, one that exceeded
11 through those. 11 60,000 cubic feet per second.
12 Q. Andyou wouldn't expect to see flows that low 12 So the answer to has the hydrology changed,
13 during the natural and ordinary condition of the river? 13 yes, but it hasn't really changed in the sense of it's
14 A. No. We're estimating the 10 percent low 14 created flow conditions that would -- flow rates that
15 being around 224 cfs, according to our recommended flow |15 would not have existed prior to the management of the
16 rates. Sothere'sabig differenceintheriver 16 dam.
17 between 8 cfsand 224 cfs. | personally have boated in 17 Moving to Slide 120, another way to determine
18 my canoe and my kayak at different timesat 90 cfs,and |18 isthisstream inits meaningfully similar condition,
19 | didn't need to get out of my boat once between the 19 hasit changed, istolook at the channel pattern; and
20 put-in below Stewart Mountain and Granite Reef. 20 thesimplest way to do that isjust to look at an old
21 There's also an impact on the floods, as | 21 map. We have amap from 1903 and we have a map from
22 mentioned just aminute ago in talking about Segment 6. |22 2015, both created by the Federal Government. If you
23 Ingenerd, the flood peaks and volumes are reduced. 23 look in the upper right above here, you can see that
24  Floods are not eliminated, however. There till are 24 essentially the pattern isthe same. It's primarily a
25 somefloods, and I'll show you some slidesto 25 single channel. There are some splits here and there.
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1 | counted and measured the splits, and in 1903, 1 many people floating down side by side, with plenty of
2 17 percent of the Segment 5 had a split channel in it. 2 room for lots of people. So narrowing is not an issue.
3 In2015 it was 12 percent. | would not consider a 3 In both cases, the old map and the newer
4 5 percent variation there to be significant at al. 4 maps, both map the river with the same symbol. Rather
5 We can also compare on this graph to look at 5 thanusing asingle blueline, they map it asablue
6 the channel position. And asyou look in the upper 6 zone, which indicatesthat it has a significant width,
7 right there, from this dlide that was produced 7 measurable at this map scale, which is 1 to 24,000.
8 previoudy -- | believe thiswas Slide 95 in my 8 So my conclusion thereis there has been no
9 previousreport. -- you can see that the position is 9 significant changein width. And there's somefield
10 nearly identical; that, yeah, there are some spots 10 waystolook at potential width changes as well, that
11 whereit's moved alittle bit, but from a boatman's 11 well gothroughinjust aminute.
12 perspective, if the channel's moved even afew hundred |12 Moving to the next dlide, 121, we'll talk
13 feetin onedirection or another, aslong asthe low 13 about the bank vegetation. There's been some
14 flow geometry is about the same, which that's what it 14 suggestions that the bank vegetation is substantively
15 appearsto be, it makes no difference to whether it's 15 different. And it'simportant to recognize that bank
16 boatable or not. 16 vegetation changes along arid region streamsin
17 So channel positions change. We know that 17 response to flooding and wet periods and dry periods
18 from the Colorado River, which is navigable. Weknow |18 and, aso, through invasive species that have comein
19 that from the Mississippi River, where the channel 19 here.
20 position changes from time to time in response to 20 So we look at a1934 aerial and a 2010
21 flows. It'skind of irrelevant and not a significant 21 aerial. Thesewerefrom Dr. Mussetter's presentation,
22 changeat all. 22 hisSlides98 and 99. And, indeed, there has been
23 Q. Jon, you've done some work on the Colorado 23 increasein plant density, particularly in the
24 River; isthat right? 24 floodplain; much less so along the banks themselves.
25 A. Yes. 25 The bank vegetation is about the same, and we see that
Page 4830 Page 4832
1 Q. Isityour understanding that there's 1 moredeeply looking in, zooming in on this photograph
2 actually apiece of land that Arizonaownsin 2 andtheselocations. You don't see asignificant
3 Cdiforniatoday because of the avulsion of the river? 3 increase in the amount of vegetation that appears along
4 A. There'sapiece of land that's on the west 4 theactual bank line. Sowe didn't seethat.
5 sideof the river because of avulsion, yes. 5 Mr. Gookin provided on his Slide 215 a
6 Q. And that's Arizona Land Department land? 6 reproduction of some historic matching photographs from
7 A. Yes 7 Webb and Betancourt, on Page 324 of their report, |
8 Q. Okay. Sothat'swheretheriver used to go? 8 believe. Well, they're in the record because they're
9 A. Yes Yes 9 inMr. Gookin's report. And one of the first
10 Q. Okay. Do you know how far that avulsion 10 photographsisfrom September 9th, 1938 at 2,390 cubic
11 occurred or the channel migration in that instance? 11 feet per second, and then another one from March 7th,
12 A. It'sabig chunk of land, but other than 12 after the'78 and '79 floods that occurred, one of
13 that, | can't give you acreage or distances. We're not 13 whichwasalargeflood. Andyou can seein that case
14 talking about tens of feet. We're talking about 14 there was much less bank vegetation because of the
15 thousands of feet. So... 15 floods. So at least in 1978 and '79 there was not an
16 Yumaldand, | believe they call it, 16 increasein bank vegetation.
17 something like that. 17 Also, you note that the channel width there
18 Yeah. So another thing, way to look at 18 isareflection more of the discharge than any change
19 whether the channel has changed or has there been a 19 inthe geometry of it. Thealignment's practically the
20 changein width, there's been some suggestion that the 20 same. Thislocation isdownstream of Stewart Mountain
21 channel has significantly narrowed. If you go out 21 Dam. Thedam, not the gage.
22 theretoday, a narrow river is not a problem with 22 Y ou can also go out there and look at it
23 respect to boating. So whatever narrowing has 23 today. We have an old photograph, that was previously
24 occurred, it's not anarrow river today. If you go out 24 in my presentation, from 1908 at the Salt-Verde
25 there on a Saturday or a holiday weekend, you'll see 25 confluence, some folksin arowboat, four peoplein a
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1 long rowboat pedaling along there, with adog on the 1 marsh-- low marshy areas. They're not significantly
2 shore. We've seen and talked about thisalittle bit, 2 raised above the existing channel bed.
3 right at the Verde confluence. 3 Another thing you might seeis something
4 Q. Andlet me pause you there, Jon. Thisis 4 caled ahanging tributary. So where streams have
5 another slide where there's an additional photo that's 5 rapidly degraded downstream of adam, the tributaries
6 been added, and thisis now we're looking at Slide 123 6 comein, and instead of joining at grade, you know, bed
7 from CO55 Part 398. 7 tobed, they comein above and then drop over ina
8 A. Yeah. 8 littlewaterfal or into theriver. You don't see
9 And so | looked through my records and found 9 anything likethat. Thetributariesall join at grade,
10 aphotograph in that same area of thetrip | took that 10 sothey match bed elevation to bed elevation.
11 wasabout 10 cfs, and then it bumped up to about 280 11 If the river's been extensively deepened, you
12  below the Verde confluence. And, again, you don't 12 would obviously expect to see extensive cut banks or
13 really see achange in the character of theriver in 13 eroded banks with vertical bare banks with trees
14 that location. It'saplacidriver. You know, the 14 falling over and materia fallingin. Andyou don't
15 boating experience looks about the same in the two 15 seealot of that. The vegetation, bank vegetation,
16 canoes. 16 ispretty good. The banks are sloped appropriately.
17 There's some big trees along the bank and 17 There are, of course, some cut banks, because it's
18 there's some brushy trees along the bank. Theressome |18 anatural river and that occurs aong any natural
19 sandy areas and some rocky areas on the foreground 19 river.
20 wherethedog isstanding. And you see the same kind 20 Y ou would also expect to see, if arecently
21 of thing if you go out there today. So not a huge 21 degraded river were there, that the trees would have
22 increasein the amount of vegetation. There's clearly 22 their roots sticking out into the air, as opposed to
23 moretamarisk since that camein in the '30s, but the 23 beingintheground. You seealittle bit of that, but
24 banksand tree line, it doesn't seem to be particularly 24 you don't see an excessive amount of that that would be
25 narrow thereat all. 25 indicative of long-term degradation.
Page 4834 Page 4836
1 Q. Aretherefewer cottonwoodsin Segment 5? 1 Another indication of long-term degradation
2 A. Il didn't do a-- there still are cottonwood 2 onamain stem of ariver below adam would be head
3 and sycamore aong theriver. | didn't do a count and 3 cuts, and you see nothing of the sort on Segment 5.
4 would have no way of counting them up in the historic 4 Q. Canyou explain what a head cut is?
5 period, but they're still there. There are alot more 5 A. A head cutisavertica drop in the bank and
6 tamarisk, particularly asyou get down closer to 6 thebed elevation. So you're running along the bed and
7 Granite Reef Dam. Around the bend from, | believe 7 thenit cuts off and has a vertical slope and proceeds
8 that'scalled Red Mountain, there right above my son 8 on. It would be unlikely to see those on a perennial
9 Nathan's head, you get down below there and the 9 river, but it would be one of the thingsto look for.
10 floodplainin particular isvery choked with tamarisk. 10 And you don't see those.
11 That'sin the backwater of Granite Reef. 11 Sotoclass--
12 Another way to look for, you know, the change 12 CHAIRMAN NOBLE: Mr. Fuller -- oh, did
13 istogoout and look at some of the classic indicators 13 youfinish that slide?
14 of postdam degradation. So if you crack open a 14 THE WITNESS: Sure.
15 textbook and say what happens downstream of a dam, 15 CHAIRMAN NOBLE: It looked like you were
16 deepening is one of the things that the textbook will 16 reaching to change your slide. We are at 123 and we're
17 tell you that could be expected. 17 moving to 124, and we're going to take a break.
18 Some of the things that -- those kinds of 18 THE WITNESS: Okay.
19 indicatorsthat you would expect to see are just not 19 CHAIRMAN NOBLE: About 10 minutes.
20 foundin Segment 5. Thoseinclude something calleda |20 (A recess was taken from 11:08 am. to
21 perched channel. Soif you look at where the split 21 11:18 am.)
22 flow channels used to be and are now asingle 22 CHAIRMAN NOBLE: We're going to have to
23 channel -- there's one just upstream of the Verde-Salt 23 pull the plug at noon straight up. We may go just a
24 confluence. -- those perched -- or those channels that 24 minute or two over that, but we can't go much over.
25 were now not actively part of the low flow channel are 25 MR. SLADE: Okay. And just sothe
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1 parties and the Commission is aware, we may befinished | 1 can seethe pier that'sright there. 1've got my
2 by noon, but it also may be the case that we need about 2 pointer over it. It'skind of awhite thing and
3 half an hour tomorrow. 3 somebody painted Foxtail onit, | think iswhat it says
4 CHAIRMAN NOBLE: We'l do what we need 4 right now.
5 todo. 5 But one thing you notice here is that -- we
6 BY MR. SLADE: 6 don't know the flow rate in the upper left. We do know
7 Q. Andweareon Slide -- 7 that it was 700 cfslast Saturday. But theriveris
8 CHAIRMAN NOBLE: 124, | hope. 8 actually quite abit wider right here, and thisis
9 BY MR. SLADE: 9 actually one of the shallowest spots on theriver. You
10 Q. -- 124 and moving on to 125. 10 can till see bedrock cropped out in the bank on the
11 A. Right. Wefinished 124. Let'sgoto 125. 11 right. Again, so, clearly, it's not deeper. This
12 So we go to the question of deepening, did 12 idand hascome upin elevation. The pier ismore
13 theriver get deeper there. | think there'sthe 13 buried than it used to be in the past.
14 assertion that the river got narrower and deeper and, 14 Sorry about that. We are not going to Skype
15 therefore, was more navigable. That was 15 anyone.
16 Dr. Mussetter's conclusion. 16 So, like | say, the evidence here suggests
17 I would point out that he also provided some 17 that theriver isnot deeper. Infact, it suggests
18 comparisons of topographic data right below the dam, 18 it'sactually shallower here aswell.
19 based on a data set from 1903 and 2001; and, in fact, 19 Q. Isone of these pictureslooking upstream and
20 that actually shows the opposite of what he concluded. 20 the other downstream?
21 It showsthat the bed elevation was nearly the same, 21 A. | believethey're both looking downstream.
22 maybe dightly higher in that area. Soit's 22 Q. Okay. Sothetall pier that we seein the
23 inconsistent with his testimony about it deepening, and 23 picture on the left, where would that be located on the
24  that's where the maximum effect of deepening that you 24 new picture that's on the bottom right?
25 would expect to be, isright at the outlet of the dam. 25 A. If you can see my little crosshair of my
Page 4838 Page 4840
1 Q. So, Jon, opponents have put forth the 1 pointer, it'sright below there. It'sthat white
2 argument that the Segment 5 condition is potentially 2 thing. And for adescription of that for the
3 deeper because of downcutting below Stewart Mountain 3 transcript, it's basically above the 6 in 2016.
4 Dam, and you're saying that thislongitudinal profile 4 Q. Okay. That lookslikeit'son river right;
5 that Dr. Mussetter put forth shows, actualy, the 5 isthat correct?
6 opposite? 6 A. Theriver actually splits around it, so
7 A. Yes 7 there'sanisland there now. So theriver goes on both
8 Q. Okay. 8 sides.
9 A. Movingto Slide 126, there are other waysto 9 Q. Okay.
10 look for potential increases of depth. Thisisone 10 A. Thefloodplainisalittlelower. Themain
11  way, iscomparison of historic photographs. Inthe 11 channd isalittle higher.
12 upper left there, you see a historic photograph from 12 We would expect that if there had been
13 1910 of the Sheep Bridge on the Salt River. The piers 13 significant degradation, the pier there would -- rather
14 of that bridge are till there. The bridge itself was 14 than being buried, would be exposed more; and that's
15 taken out, | think in the 1965 flood. | took some 15 just not what we observed in the field.
16 friends boating last Saturday and went through hereand |16 And | mentioned that bedrock crops out there.
17 snapped apicture. 17 There's some other places where bedrock cropsout in
18 Q. Andthisisyour additional slide, C055 Part 18 Segment 5 between Stewart Mountain Dam, what's now
19 398, Slide 126? 19 Stewart Mountain Dam, and the old Arizona Dam abutment.
20 A. Yeah. | looked through my files, and | 20 Youseeitinthe bed at the first rapid downstream of
21 didn't have any pictures of this. | think it's called 21 theWater Users entry. Those who are familiar with
22 Foxtail Crossing now. | didn't have any pictures right 22 thisreach will know where I'm talking about. Y ou see
23 there, so | went and took thisone. It was kind of my 23 it at the bank in Bulldog Rapid above the Blue Point
24 best recollection of about the angle, and | didn't get 24 Bridge. You seeit in the right abutments of the
25 itasgood as| would like to have gotten it, but you 25 picturel just showed you a second ago. Where the
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1 tuberstake out, bedrock crops out in the bed of the 1 have an adjustment due to sediment depravation or
2 channel. | believethat's Takeout 4 or 5, | think it 2 whatever, the riffles might become alittle longer and
3 is. It'sbeforeyou get to the -- | forget the name of 3 steeper, which actually would make them more difficult
4 thecrossing now. Andyou also seeit in the bed at 4 to boat than they would have been in the past. So you
5 Phon D. Sutton. So there's bedrock cropping out in the 5 seethe adjustment in theriffles, rather than over the
6 bed at various pointsin Segment 5, and you also see it 6 length of the entireriver.
7 inthebed just upstream of where the old Arizona Dam 7 Another reason that you might not see that
8 abutmentsare. 8 classic textbook response is the presence of shallow
9 I would point out that you do see some of the 9 bedrock. | just mentioned where it cropsout in
10 sandy bed in the foreground right here. We heard some |10 places, and that would prevent long-term scour from
11 discussion about whether it's sandy or not sandy. You 11 deepening theriver.
12 seethat kind of same sandy bed at locations of 12 Similarly, the adjustment in the bank might
13 tributaries now, but not in this particular location at 13 be muted by the presence of caliche or calcium
14 thistime. 14 carbonate in the soils and that comprise the bank, as
15 Q. In Segment 5 today you still see some sandy 15 well as some clay materiasin there that give it more
16 beds? 16 cohesiveness and prevent them from being rapidly
17 A. Yeah. It'sagravelly sand, but it's sand. 17 eroded.
18 So there are ways to ground-truth that 18 The banks themselves are generally
19 hypothesis about whether it's deeper or not. When we 19 well-vegetated. Look at the historic photographs and
20 look at the historical accounts, what we hear in the 20 the modern photographs, and they're fairly
21 detailed descriptions of people that boated through 21 well-vegetated, and that helps stabilize them and
22 herewasthat thiswaskind of the easy reach. Thisis 22 prevent the adjustments.
23 kind of where they night boated it. Y ou know, they 23 Another way to --
24 never got out of their boat. They made good time. 24 COMMISSIONER ALLEN: Wade.
25 They made twice the distance that they did upstream. 25 MR. SLADE: Question here, Jon.
Page 4842 Page 4844
1 Sothekind of descriptionswe have hereisthisisthe 1 THE WITNESS: Sure.
2 easy boating reach, which would not be consistent with 2 COMMISSIONER ALLEN: Yeah. Actuadly,
3 it being wide and braided and shallow. 3 the document that we have before us, Slide or Page 128,
4 The Sheep Bridge crossing, as | showed you, 4 isnot what is showing up here. Thisisone--inthe
5 being able to compare conditions there, and it doesn't 5 document we have, it's 129.
6 appear particularly deeper or narrower. It actually 6 BY MR. SLADE:
7 lookswider. When you boat thisat 8 -- you boat it at 7 Q. Didweskip adide here, Jon, "How did the
8 8cfs, the entire segment, what you don't seeisa 8 Verde Respond to Dams?'
9 redly deep, narrow slot in the middle somewhere. The 9 A. Oh, maybel switched here. Isthat the one
10 poolsare about as wide asthey are at higher flow and 10 that was 128, is"How did the Verde Respond?’
11 therifflesare alittle narrower, but there's no, you 11 Q. Yes.
12 know, V-shaped notch that you would expect if it were 12 COMMISSIONER ALLEN: It'slisted as 128.
13 severely degrading. 13 THE WITNESS: Yeah, | think | might have
14 So which brings you to the question of why 14 flip-flopped those. Sorry about that. We'll get to
15 wouldn't you see that textbook response downstream of |15  that in just one second.
16 thedams. There'sacouple of reasonsfor that, that 16 BY MR. SLADE:
17 you can see, that you see when you go out and you do 17 Q. Okay.
18 your fieldwork. Oneis, the bed material isrelatively 18 A. |think | felt that --
19 coarse. Therearealot of cobbles on the bed of the 19 Q. Sothiswould be, in the handout that people
20 dtream. Thefact that there are cobbles makes the bed 20 arelooking at or if you're following along, Slide 129,
21 moreresistant to change and takes bigger flowstomove |21 which you have up here as 128.
22 them. Aswe saw, the flood history indicates that 22 A. Sorry. I'mapersistent editor, and | was
23 there are fewer big floods. 23 trying not to, and | must have flipped the order of
24 The fact that it has a pool and riffle 24 that because | felt that it flowed better.
25 pattern. Oftenin pool and riffle systems, when you 25 MR. SPARKS: For therecord, isthisa
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1 substitute for what we have as 129? 1 And, again, the infrequency of bankfull
2 MR. SLADE: No. Thisisthe sameas 2 discharges.
3 Slide129. 3 So those are some physical reasons why
4 CHAIRMAN NOBLE: Okay. Is128inthe 4 you might not expect that classic response to there
5 exhibit? 5 being adam being upstream and some of the sediment
6 MR. SLADE: Yes, itis. 6 trapping that might have -- that undoubtedly did occur.
7 MR. ROJAS: | believeit's his 129. 7 And thisis not dissimilar from other
8 THE WITNESS: They're just different 8 responses we've seen on dammed riversin Arizona.
9 order. 9 BY MR. SLADE:
10 CHAIRMAN NOBLE: "How did Verde Respond 10 Q. Andwe're now on Slide 128 of C053 Part 385.
11 tothe Dams'ismy 128. 11 A. Yes, weare.
12 THE WITNESS: It's now 129. 12 If we can look at how the Verde responded.
13 MR. ROJAS: And his 129. 13 Soinmy experience on the Verde, | found it to be more
14 CHAIRMAN NOBLE: And my 129 is"Why 14 braided downstream of the dams and no obvious signs of
15 Would Segment 5 Not Have the Classic Post-Dam 15 degradation, based on my field experience.
16 Response?’ 16 Dr. Mussetter's firm went out and did some
17 MR. ROJAS: Yeah. They'rejust out of 17 detailed work there, and their conclusion below both of
18 order. 18 the damson the Verde was that there are few
19 CHAIRMAN NOBLE: Okay, was that supposed 19 reservoir-related morphological changesto theriver
20 tobe128? 20 below the dam.
21 THE WITNESS: They'rejust -- the 21 What they're saying thereis, it didn't get
22 order'sjust been changed. 22 deeper and it didn't change the shape of the channel
23 CHAIRMAN NOBLE: Okay. 23 downstream of the dam. That's what their very detailed
24 THE WITNESS: They're the same dlides, 24  assessment concluded for the Verde. Soit's not
25 just different order. 25 surprising at all to see asimilar kind of effect on
Page 4846 Page 4848
1 CHAIRMAN NOBLE: Okay. But when the 1 the Sdt.
2 Appellate Court islooking for what we said, how arewe | 2 When | go out and look at the Gila River,
3 going to explain to them what 128 and 129 is? 3 boating the reach below San Carlos Dam, again, we see
4 THE WITNESS: | think they will have 4 no obvious signs of degradation. The same kinds of
5 fallen asleep by this point and won't have noticed. 5 reasons; shallow bedrock, cobbly bed. And that's the
6 MR. SLADE: We do this periodically to 6 condition we see.
7 make sure everyone's paying attention. Y ou know that, 7 So my conclusion, moving on to Slide 130,
8 Mr. Chairman. 8 which | think we should al bein consensus is humbered
9 CHAIRMAN NOBLE: No, we havea 9 130, isthat Segment 5 is substantively in the same
10 designated attention-payer. 10 conditionthat it was-- today asit wasinits
11 MR. SPARKS: | usually ssam my thumb in 11 ordinary and natural condition prior to the
12 thedoor to make sure I'm listening. 12 construction of the dams.
13 THE WITNESS: Now, I'm trying to get 13 So, physically, the channel of the river
14 done by noon, and all this chatter is slowing me down 14 looksabout the same. There may be some minor changes,
15 here. 15 but nothing substantive with respect to the boating
16 CHAIRMAN NOBLE: You'refine. We 16 condition of theriver.
17 apologize. 17 Q. Solet meask you that in another way, Jon.
18 THE WITNESS: Another reason it may mute 18 Has the conditions of Segment 5 changed such
19 theresponseis, thereis some sediment inflow from 19 that the river's substantially improved regarding its
20 some of thetributaries. If you're afrequent boater 20 navigability?
21 of thisreach, you'll know that the tributary right 21 A. No. No, | believe when you go out at 90 cfs,
22 abovethediving cliff, the cliff-diving area, had a 22 100 cfs, 200 cfs, athousand cfs, 2,000 cfs, al rates
23 littleflood, brought in alot of sediment, and it's 23 that I've been out there on theriver, you're seeing
24 actualy filled in the pool, and you can no longer jump 24 substantively the sameriver you saw before; same
25 off it. You can no longer jump off that cliff. 25 widths, generally the same depths, same pattern, same
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1 kinds of riffles and rapids. 1 Lakeand downstream herein the Valley of the Sun, very
2 And that also applies to the upper segment of 2 different river, very different characteristics.
3 Segment 6, which | have been lumping in my 3 On Slide 132, a couple of other miscellaneous
4 consideration here, until you get to the backwater area 4 topics| want to take care of. We heard alot of
5 above Granite Reef Dam. 5 testimony, primarily from Dr. Littlefield, about GLO
6 Q. Andwhat'syour assessment on how much of 6 survey designations and that they had not meandered the
7 Segment 6 is above the backwater? 7 river, the Sdlt River, in away that would be
8 A. lIt'sabout a mile from the confluence down to 8 consistent with their designation of it being
9 whereyou start to feel the effects of the backwater 9 navigable.
10 from Granite Reef. 10 In the Court cases that I've worked on and
11 Q. And so your assessment, asyou just said, is 11 I'veread about, the GLO survey designations were not
12 that the top of Segment 6 for that first mileis also 12 diagnostic, nor were they relied on, in talking to
13 not substantially improved for navigability purposes? 13 other Attorneys General in other places.
14 A. That's correct. 14 The information that's been communicated to
15 Q. And what does that mean in terms of where the 15 meisthat the GLO survey notes are just not a part --
16 Edithdiditstrip? 16 asdignificant part of the decision. And the reason for
17 A. Thatit'ssubstantively similar. So the 17 that, as| understand it, is because the basis of their
18 Edithin 1911 would have seen ariver that looked about |18 decision of making it navigable or nonnavigableis
19 thesame at that flow rate that we experienced whenwe |19 generally unknown. And the surveyor guidance said if
20 went out there with Brad in August of 2015. 20 it'snavigable, meander it; but they don't have
21 Q. And before we move to the next dide, 21 specific guidance that saysthisis how to determine
22 regarding Segments 2, 3 and the other segments, I'll 22 whether it's navigable or nonnavigable. So what they
23 ask you the same question. 23 werelooking at is an unknown.
24 In Segment 2, isthe river changed in away 24 Q. So, for example, Jon, when Ingalls went out
25 that's substantially more navigable today? 25 in 1868 to survey the Salt, Phoenix was just becoming a
Page 4850 Page 4852
1 A. Segment 2, you said? 1 settlement town; isthat right?
2 Q. Yes 2 A. Yes
3 A. No. No, and | believe Mr. Burtell agreed 3 Q. Okay. And he made anote that there was
4 with me on that point. 4 about 50 people, | believe; isthat correct?
5 Q. Thesame question for Segment 3 above 5 A. That's approximately correct, yeah.
6 Roosevelt Dam. 6 Q. Sowedon't know if Ingallslooked at the
7 A. Thesame answer; no change. 7 Sdlt, saw no boat traffic, and based on that, made his
8 Q. Andfor Segment 3 below where you just talked 8 determination that it was nonnavigable?
9 about, where Roosevelt Lakeis, and Segment 4, wecan't | 9 A. | talked to asurveyor who had had a career
10 make that assessment today? 10 with BLM and has done alot of boundary work. He
11 A. Waéll, we do know that it's significantly 11 basicaly picked up the mantle that Don Simpson left
12 different because of the impoundment. 12 and wrote the boundary determination manual alot of
13 Q. Okay. And we can move on now to Slide 131. 13 people use, abig white book.
14 A. Theonly point | want to make with this 14 And | talked to Jerry about that question and
15 Slide 131 isthat when in talking about theriver, it 15 what were the GLO surveyors using to make this
16 doesvary by segment and by degree, the conditions 16 determination and was he aware of amanual or whatnot.
17 thereof. And there'sasubstantial difference between 17 And his answer was, no, there wasn't any
18 Segment 6 and Segment 1 in terms of rapids, 18 manual, there wasn't any specific guidance. And his
19 classification of rapids, presence of riffles, whether 19 understanding was that they would come into an areaand
20 it'sanarrow canyon, wide floodplain, the channel 20 look around and see were there any boats on theriver;
21 materials going from being rocky and bedrock to 21 andif there were, they would call it navigable.
22 primarily sand and gravel and alittle bit of cobble, 22 Beyond that, he wasn't aware of anything.
23 and aso the degree of human impacts. 23 So if that's true and that's the case for the
24 So describing the river and making 24 Ingallsin 1868, they would have gotten here, there
25 characterizations of the Salt River above Roosevelt 25 would have been a small settlement that was just
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1 starting up in the Phoenix area, and they clearly 1 Moving to Slide 134, it'simportant, aso, to
2 didn't see any boats attached to it. And that would be 2 interpret the context and the Apache threat that
3 consistent with the historic record and that there 3 existed until the 1880s. We saw that in our discussion
4 weren't alot of boats. So not seeing it, they made 4 yesterday of McMillenville and Geronimo's attack on
5 their designation. Who knows what else went into the 5 that community.
6 decision. Sowe haveto look to other factors. 6 Again, I'll underscore, as| said yesterday,
7 Q. Butal of the historical boating accounts 7 the Globe mining district is not located on the Salt
8 that we havein the record occurred after 1868; is that 8 River. | guessit's near the Salt River in the sense
9 right? 9 thatl live near CasaGrande. | don't. It'sa
10 A. Asfar asweknow, yeah. We don't have a 10 distance away. The ore was sent east or down to
11 datefor Mr. Logan, except that it was before 1873, but 11 Florencefor processing. It was not sent in any place
12 that'sal we know. 12 that was aong the Salt River. So putting it on the
13 Also, it'simportant to recognize that what | 13 Sdt River wouldn't have helped them at all.
14 understood from Dr. Littlefield's testimony was that 14 | would also like to point out that all the
15 the U.S. Patent Office, when they made those decisions |15 discussion about the Hohokam civilization and whether
16 to patent land that was in areas of the floodplain or 16 they've used boats or not used boats, the presence of
17 near the stream and whether they reserved it or not 17 thoseirrigation diversions over many centuries
18 reserved it, they were not making their own 18 suggeststhat there was conditionsin the river that
19 particularized assessment of theriver at that point. 19 were conducive.
20 They werelooking at the GLO survey maps and saying was |20 It speaks to the stability of theriver. The
21 it meandered, was it not meandered, and what canwedo |21 river was not moving around so frequently that they
22 withthisparcel. 22 could not maintain irrigation canal heads. Theriver
23 So it was not the case of someone going out 23 had sufficient depths that with relatively low
24 totheriver and looking at the conditions and 24 technology they could divert substantial amounts of
25 considering historic data and looking at flow depths 25 water.
Page 4854 Page 4856
1 and seasonality and all the kinds of things that we've 1 Y ou think about trying to siphon off -- some
2 taked about. So to suggest that there are unique 2 canashad capacity for 300 cfs. Siphon off 300 cfs
3 assessments there going on, is perhaps stretching the 3 fromariver that, as alleged, was shallow and braided
4 record abit. 4 and had multiple channels, that would be a very
5 Moving on to Slide 133, a couple other points 5 difficult technological thing to do with the tools that
6 inthehistory that | think that were misstated, that | 6 they had in hand; and yet they had not just one, but
7 would like to correct. 7 many, many canalsthat irrigated, you know, more than a
8 Oneg, that the Salt River corridor was not 8 hundred thousand acres at atime.
9 densely populated in 1868. If you look at the 9 So there is some information regarding the
10 Phoenix -- the ancestor to the town of Phoenix, that we 10 information of the historic -- from the prehistoric
11 heard from the Ingalls, was not many people here, 11 timesthat does speak to the area of navigahility.
12 certainly not hundreds, and certainly definitely not 12 Q. And, Jon, before we move on, | would like to
13 thousands or tens of thousands. And that was the first 13 pausethere. There have been some questions about the
14 community. Similarly, by the time statehood rolled 14 Native American evidence, including the Hohokam and
15 around, still the population was relatively low, most 15 proceeding peoples, that have used boats on theriver.
16 of it centered around the community of Phoenix, Tempe. |16 And | would liketo talk alittle bit about that
17 But immediately upon settlement here, dams 17 evidence and hand out afew documents so we can --
18 were constructed. Those diversion damswere an 18 MR. MURPHY : Isthere adlide on this?
19 obstacle to some types of commercia boating. | think 19 MR. SLADE: No, there'snot. But I'll
20 everyone agrees that the dams were obstacles. 20 be providing exhibits that are in the record.
21 And then we had the railroad arrive pretty 21 MR. MURPHY': Okay.
22 early, 1879, the town of Maricopa, relative to 22 MR. SLADE: So what I've handed to the
23 population growth. So there were alternative methods 23 Commission is a packet of the evidence that we will be
24 available, and there was no alternative to supplying 24 taking alook at that's in the record.
25 water for irrigation. 25 MR. MURPHY': Can | get the numbers,
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1 please?

2 MR. SLADE: It'scoming, and I've

3 given--

4 MR. SPARKS: Until then, it's a secret.

5 MR. SLADE: And I've given the

6 Commission apacket, and I'll hand out, with Paula's

7 help here, theindividual evidence numbers as we go

8 through those.

9 BY MR. SLADE:

Q. And, Jon, do you recall that there was some
question about the Hohokam boating and the canoes or

12 the canalsthat may have been used or may not have been

13 used for boats?

14 A. Yes.

15 Q. Okay. Canwe sufficeit to say that possibly

16 acanoe was found, and there may have been atheory

17 that canals were used by boats?

18 A. Boatswere used on canals?

19 Q. Yes

20 A. We heard some speculation along those lines,

21 yeah.

22 Q. Andwe don't have any more information beyond

23 that?

24 A. | don't.

25 Q. Okay. And we've also heard some testimony, |

10
11

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Page 4859

were preserved on the Colorado?
A. I'm not aware of any, no.
Q. Okay. Andyou aready talked about your
opinion on how the canals that the Hohokam created
indicate that the river would have been susceptible for
navigation, so we'll pass on that.
Let'stalk alittle bit about the location of
where Native Americans were located on the Salt.
Did you hear sometestimony, | believe it was
from Mr. Gookin, that he wasn't entirely sure where the
Native Americans were located, and we ran through the
map by Francisco Kino?
A. Could you repeat that question?
Q. Sure.
Do you recall going through the map by
Francisco Kino in my testimony -- or in Mr. Gookin's
testimony and my questioning with him?
A. Yes
Q. Okay. Let'stake another ook at that map,
and that is Exhibit C046 Part 376.
A. | might need a copy of that.
Q. I'll giveyou acopy.
A. Thank you.
Q. Sothe Commission has seen this map, and |
just would like to hear your opinion on -- first of

Page 4858

believe, from Dr. Newell about the conditions that
would need to exist on ariver that would preserve a
boat.
Do you recall that testimony?
A. Yes
Q. Okay. And do you recall Dr. Newell talking
about anaerobic mud that would be needed to be able to
preserve a boat like a reed raft or something similar?
A. Yes
Q. Andyou're not an expert in archaeology, but
you are an expert in geomorphology. Do those
conditions where there's anaerobic mud exist on the
13 SdtRiver?
14 A. Not aong the main channel of it, no.
15 Q. Okay. Do they exist on the Colorado River?
16 A. Again, not along the main channel, no.
17 Q. Soif youwould need anaerobic mud to
18 preserve areed boat, you wouldn't find it on the Salt
19 or on the Colorado River?
20 A. Not aong the main channel, but it's possible
21 insome of the marshy areas adjacent to the channel,
22 that might exist.
23 Q. Okay. Do weknow if there'sany evidence in
24  therecord of boats from the period when the Hohokam
25 existed that arein the record for the Colorado, that
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all, this map istitled Original Map of Francisco Kino;
isthat correct?

A. Yes itis.

Q. Okay. And do you know the date when the map
was created?

A. There'sadate that says 1701 underneath the
title.

Q. Okay. And do you see where the Salt River is
indicated on there?

A. | seewhereit says"Rio Salado."

Q. Okay. Isthat another term for the Salt
River?

A. Typicaly, yes.

Q. Okay. Do you see any settlements indicated
onthereat dl?

A. | seelotsof settlements. Areyou asking in
the vicinity of the Rio Salado?

Q. Right.

A. There are none noted on the map.

Q. Okay. Anddo you see wherethe Gilaison
this map?

A. Yes

Q. Okay. Isit sort of thedark line running
east to west?

A. Yeah. It'scalled Rio deHila
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1 Q. H-I-L-A? 1 1800."
2 A. WithanH. 2 A. Okay.
3 Q. Okay. And you see settlements on the 3 Q. "After 1800, further shifting of the Maricopa
4 southern part of that river? 4 villages eastward is noted by Spier (1933: 18):
5 A. Yes 5 Quote, The Maricopa have lived on the Gila
6 Q. Okay. Do you know what isreferred to as The 6 aboveitsjunction with the Salt since at least 1800.
7 RioAzul? Do you know what that is? 7 Their settlements were on both sides of the river from
8 A. | know that in the past, some folks have 8 Sacate and PimaButteto Gila Crossing at the western
9 calledtheVerde The Rio Azul. Azul means blue and 9 limit. On mesquite gathering and fishing expeditions,
10 thereisaBlueRiverin Arizona, but it's not in that 10 they were accustomed to camp along the slough (Santa

location.
Q. Okay. Sowe'renot sureif, potentially,
13 that's Segment 6 of the Salt that Kino referred to
14 incorrectly?
15 A. | think that's a reasonable interpretation,
16 based on the crude morphology of this map, yeah.
17 Q. Okay. Regardless, are there any settlements
18 onTheRio Azul?
19 A. There's none shown on this map, no.
20 Q. Okay. Sowhat could be possibly interpreted
21 asthe Sdt River, asKino might have seen it, does not
22 show any settlements of Native Americans from his

11
12

11
12
13
14
15
16
17
18
19
20
21
22

Cruz River) at the northeastern foot of the Sierra
Estrella, in the Gila-Salt confluence, and on the Salt
as far upstream as Phoenix, but they had no settlements
there. No one lived permanently on the Salt River
below the point where it emerged from the mountains.
In fact, the whole of the open plain north of the Gila
to the mountains was unoccupied as too exposed to
Y avapa and Apache attacks."
Did | read that correctly?

A. Yes

Q. Sofrom what that states, can we gather that
at least Hackenberg found that no one lived on the Salt

23  depiction? 23 River from the southern part of the Gilato the
24 A. That's correct. 24 mountains to the Northeast? Or, excuse me, no one
25 Q. Okay. And do you aso see on the map there 25 lived on the Salt.
Page 4862 Page 4864
1 whereit saysthe word "Apaches' in the top right 1 A. Yes
2 corner? 2 Q. But canwe also gather from that that the
3 A. Yes 3 Maricopa had fishing expeditions on the Salt as far
4 Q. Okay. Isit generally understood that the 4 upstream as Phoenix?
5 Apacheswerein the territory that was to the north and 5 A. That'swhat it says, yes.
6 east of where the Pima and Maricopa were? 6 Q. Anddoesit give areason why no one lived
7 A. That'sthe testimony that I've heard in these 7 north of the Gila?
8 hearings. 8 A. Yeah. It saysit wastoo exposed to Y avapai
9 Q. Okay. And there are no Apache settlements on 9 and Apache attacks.
10 the Rio Salado either in that location? 10 Q. Wedo know that there's a Salt Pima-Maricopa
11 A. There are none shown on the map, but | think 11 Reservation or community at near the Verde and Salt
12 we've heard testimony that they lived in places along 12 confluence today; isthat right?
13 theriver, at least seasonally, the Upper River. 13 A. That'scorrect.
14 Q. If you could take alook at now Exhibit C046 14 Q. Okay. Do you have any idea of when that
15 Part 378, which is the next page in the packet, and 15 community was developed?
16 that'sabook by Robert Hackenberg called 16 A. | believeit wasthe mid 1800s.
17 "Pima-Maricopalndians, Aborigina Land Use and 17 Q. Okay. Let'sturnto C053 Part 391 in that
18 Occupancy of the Pima-Maricopa Indians." 18 packet.
19 Do you see that? 19 A. Okay.
20 A. | do. 20 MR. MURPHY : Would it be possible for us
21 Q. Andif you could turn to Page 108, asit's 21 toget al the exhibits at this point that you handed
22 indicated on the left side. So we're on Page 108. 22 tothe Commission, instead of getting them out as you
23 A. Okay. 23 usethem?
24 Q. And let me know if I'm reading this 24 MR. SLADE: No, it's not possible,
25 correctly. I'm going to start where it says "After 25 because I'm not sure which ones I'll use.
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1 MR. MURPHY : Well, you gave them to the 1 thosethings.
2 Commission. Isthere areason that we can't get them 2 MR. SLADE: What they haveisalready in
3 now? 3 evidence.
4 MR. SLADE: You're getting them asI'm 4 MR. SPARKS: Y eah, but what you handed
5 using them. 5 them today iswhat we care about right now.
6 MR. MURPHY : | know, and I'm asking can 6 MR. SLADE: Then we'll hand out what we
7 weget al of them now? 7 don't use aswell, and we'll hand out everything.
8 MR. SLADE: And my answer is no, because 8 MR. MURPHY: When?
9 I'm not sure which ones I'll use. 9 MR. SLADE: Right now.
10 MR. SPARKS: Then you shouldn't have 10 MR. MURPHY : Thank you.
11 giventhem to the Commission. 11 MR. SLADE: So we skipped the
12 CHAIRMAN NOBLE: I'm not sure we're 12 Exhibit C053 Part 90, but we will hand that out.
13 saying the samething. The Commission hasreceived -- |13 MS. BREWER: I'll just make packets for
14 arereceiving them one at atime. 14 everybody.
15 COMMISSIONER ALLEN: We've got them al. 15 MR. SLADE: Okay.
16 MR. ROJAS: Yeah, thisis a packet. 16 BY MR. SLADE:
17 DIRECTOR MEHNERT: The Commission has a 17 Q. Andwhat we're on now is Exhibit C053
18 packet. 18 Part 391, and we're on Page 54.
19 MR. MURPHY : | mean, if the Commission 19 Jon, do you see where it's labeled 1872-73 on
20 hasapacket, isthere areason that the attorneys here 20 that page?
21 can't have a packet? 21 A. Yes, | do.
22 MR. ROJAS: And, Eddie, these are all 22 Q. Okay. Andlet meknow if | read this
23 dready in evidence? 23 correctly.
24 MR. MURPHY : At least the numbers. 24 "Gila Crossing, Salt River. For several
25 MR. SLADE: Sure, everythingisin 25 yearsthe Pimas have had little water to irrigate their
Page 4866 Page 4868
1 evidence. If | skip something, then | will -- 1 fieldsand were beginning to suffer from actual want
2 MR. MURPHY : Well, when you say 2 when the settlers on Salt river invited them to come to
3 everythingisin evidence, that's not the numbers. 3 that valley. Duringthisyear alarge party at Rso'tOk
4 What | would like to know iswhat is the entirety of 4 Pimas accepted the invitation and cleared fields along
5 what you just handed to the Commission that | can't 5 theriver bottom south of their present location.
6 see? 6 Water was plentiful in the Salt and the first year's
7 MR. SLADE: Absolutely. And soif | 7 crop was the best that they had ever known. The mative
8 skip something, for efficiency purposes, which is what 8 of the Mormons on the Salt was not wholly
9 I'mtryingto do here, then | will let you know what 9 disinterested, asthey had desired the Pimasto act as
10 number that isthat I'm skipping. Otherwise, I'll let 10 abuffer against the assaults of the Apaches, who were
11 you know what number | am using from the packet. 11 masters of the country to the north and east.”
12 MR. MURPHY : And, Mr. Chairman, what I'm 12 So from what we read there, Jon, isit your
13 wanting isthe numbers now, not as he's using them, 13 understanding that the Pimas moved to the Salt in 1872
14 since he gave them all to the Commission at once. 14 and'737?
15 MR. SLADE: I'm happy to do that as 15 A. That'swhat it says, yes.
16 well. That'sfine. 16 Q. And at that time, would the river have begun
17 So we're currently talking about 17 to be depleted and would diversions and dams be in the
18 Exhibit C053 Part -- 18 river?
19 MR. MURPHY': So you say that you're 19 A. Yes, there were several diversion dams by
20 going to instruct your assistant to let us have all 20 thattime.
21 theseexhibitsnow? That's -- | asked her, and she 21 Q. Okay. And I'll make sure the parties have
22 said she couldn't do that. 22 this. We're on now Exhibit C018 Part 22.
23 MR. SLADE: What I'm trying to prevent, 23 Okay. Jon, previously in your testimony,
24 Tom, is handing out things that we're not using. 24 haveyou stated that there was no known boating on the
25 MR. MURPHY : The Commission has all of 25 Salt by Native Americans?
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1 A. Ther€'sno systematic boating. They found no 1 CHAIRMAN NOBLE: Let's go for another
2 historical records of boat use on the Salt River by 2 15 minutes, and then if we're not done, we're going to
3 Native Americans, yeah. 3 cutit.
4 Q. Didyou have achanceto go back and take a 4 BY MR. SLADE:
5 look at this exhibit by Barbara Tellman? 5 Q. Okay. Sowe're on Exhibit C028 Part 276,
6 A. Yes 6 which everyone should have, including the Commission,
7 Q. Okay. Andwe're on Page 2 of that exhihit, 7 andthisisthe"Cultural Resources Overview For The
8 and I'll read starting at the second sentence of the 8 Proposed Central Arizona Project Water Reallocation
9 second paragraph. 9 PFan"
10 "We have records of boats and/or ferries on 10 And, Jon, could you turn to Page G-15in
11 the Colorado, Gila, San Francisco, Sdt, Verde River, 11 that?
12 Virgin, and several other rivers. Helen Sergeant 12 A. Okay.
13 describes crossing the Salt River during a stormy 13 Q. Okay. And at the -- on the last paragraph,
14 season. 14 about two-thirds of the way down, there's a sentence
15 Quote, Freighting in those days of rough 15 that beginswith "The Maricopa."
16 roadswithout bridges, presented some difficult 16 Do you see that?
17 operations at times. Between Maricopaand Phoenix both |17 A. Inthelast paragraph?
18 the Gilaand Salt Rivers were to be crossed. My 18 Q. Yes.
19 father...told us how on one occasion, when hewaslucky |19 A. Yes, | do.
20 enough that only the Salt was in flood, he was able to 20 Q. Let meknow if | read this correctly:
21 hireteamsters and equipment to haul hisfreight from 21 "The Maricopa farmed, hunted, gathered wild
22 Maricopato the Salt River, where he got Indians to 22 seeds, especially mesquite, and fished the rivers from
23 ferry the goods across the river in canoes - then he 23 boats using nets and traps."
24 moved it from there to Prescott..." 24 Did | read that correctly?
25 Did | read it correctly? 25 A. Youdid.
Page 4870 Page 4872
1 A. Yes youdid. 1 Q. Okay. And didwe previoudy learn from the
2 Q. Soat least in thisaccount, when the Salt 2 Hackenberg report that the Maricopa fished on the Salt?
3 River wasin flood, there were canoes that the Indians 3 A. Yes
4 used to help the freighters move across the river? 4 Q. Okay. And hereit saysthe Maricopa fished
5 A. That'scorrect. 5 theriversfrom boats using nets and traps?
6 Q. Okay. Do we know if those canoes were used 6 A. Yes
7 inother conditions, apart from flood? 7 Q. Let'sturnto the next exhibit, C028
8 A. There'snothing in that account here. 8 Part 313, and thisis an exhibit that we looked at
9 Q. Okay. Based on what you've presented to the 9 before. Thisisthe"Hohokam Irrigation and
10 Commission, isit possible that canoes could have been 10 Agriculture on the Western Margin of Pueblo Grande:
11 used in other conditions, apart from flood? 11 Archaeology for the Phoenix Sky Train Project.”
12 A. Certainly the depths and widths and 12 And wewon't go into the detail about the
13 velocities of the river would have been conducive to 13 Hohokam aspect that was considered. But if you turn to
14 canoetravel, yeah. 14 Page 112, and I'm on the second column, first full
15 Q. Okay. But we also know that based on what we 15 paragraph, and I'll read it from the top.
16 read, the Native Americans generally weren't located on |16 "In summarizing the use of the tule rafts by
17 the Salt? 17 the Californiatribes, Kroeber states that 'The balsa
18 A. That'scorrect. 18 hasanearly universal distribution...it is reported
19 MR. SLADE: Let's-- isthis-- 19 from the...Luisefio and Dieguefio and Colorado River
20 Mr. Chairman, it is 12:00. | probably have, with Jon, 20 tribes.! The Cocopa, who lived along the lower
21 about 20 more minutes or less. 21 Colorado River and the delta, used a wide range of
22 MR. SPARKS: Tomorrow. 22 boats, including the ubiquitous balsas and large ollas
23 CHAIRMAN NOBLE: How late can you be? 23 and baskets to transport children and small items.
24 Will they hold a chair for awhile? 24 They also used dugouts, raft formed of logs, or brush
25 MRS. HENNESS: Y eah, 15 minutes. 25 tiedtogether. Spier reports similar conveyances were
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1 used by the Maricopa and Hal chidhoma." 1 the Salt River and that they used boats when they
2 Did | read that correctly? 2 fished; isthat right?
3 A. Yes 3 A. That'scorrect.
4 Q. Sointhispiece of evidence, are they also 4 Q. Okay. Solet'sturnto Page 239, andin
5 reporting that the Maricopa used similar types of boats 5 order to put thisin some context, we do have to read a
6 todugouts, raft formed of logs, or brush tied 6 little bit here.
7 together? 7 Do you see where it says "July 3d"?
8 A. Yes 8 A. Ildo.
9 Q. Okay. And, again, we know that the Maricopa 9 Q. Okay. Sothat looks like the date of
10 fished on the Salt River, from what we previously read? |10 Bartlett'srecordings, isthat --
11 A. Yes. 11 A. Yes.
12 Q. Okay. Let'sturnto CO53 Part 389, and this 12 Q. Okay. AndI'll read there.
13 isagain from Robert Hackenberg, entitled 13 "In order to make the most of my time while
14 "Pima-Maricopa Indians, Aborigina Land Use and 14 waiting the arrival of Lieutenant Whipple and party, |
15 Occupancy of the Pima-Maricopa Indians," and thisis 15 determined to take a short trip up the river Salinas,
16 Volumel. Andif you could turn to Page 82 and the 16 asfar asthe 'Casas Grandes,' or ancient remains said
17 second paragraph, and I'm reading the sentence that 17 tobethere. | asked acouple of Maricopas to go with
18 starts "Bartlett.” 18 measguides, and offered them ared flannel shirt each
19 Do you see that? 19 for their services."
20 A. | do. 20 And I'm going to keep reading, Jon, so that |
21 Q. "Bartlett, for 1852, locates Pimaand 21 keep everything in context.
22 Maricopafishing parties twelve miles upstream from the |22 "They wished two others to accompany them, if
23 Gila-Salt confluence on the Salt River." 23 | would take them on the sameterms. Finding that |
24 Did | read that correctly? 24 consented so readily, they parleyed awhile, and they
25 A. Youdid. 25 demanded for each a shirt, six yards of cotton, and
Page 4874 Page 4876
1 Q. Okay. So herewe have Hackenberg, citing to 1 sundry small articles, without which they declared they
2 Bartlett, that the Pima and Maricopa had fishing 2 would not go. Francisco, the interpreter, was their
3 parties on the Salt River 12 miles upstream from the 3 spokesman, and | have no doubt urged them to make this
4 Gila-Sdlt confluence? 4 demand. | refused to accedeit, and told them that
5 A. Yes 5 Francisco and one other would answer my purpose, as
6 Q. Okay. Andwe know, from what we've 6 first proposed.”
7 previoudy read, that the Maricopa used boats when they 7 WEe'l skip this main paragraph and well
8 fished? 8 turn -- can't skip that, because we've got to make sure
9 A. Yes 9 we're not getting accused of cherry-picking here. So
10 Q. Okay. Solet'slook at what Bartlett said in 10 [I'll read it again, starting "At six o'clock.”
11 CO053 Part 393, and thisis the "Personal Narrative of 11 "At six o'clock this morning we set off, the
12 Explorationsand Incidentsin Texas, New Mexico, 12 party consisting of Dr. Webb, Messrs. Thurber, Pratt,
13 Cdlifornia, Sonora, and Chihuahua Connected With The |13 Seaton, Force, Leroux, and myself, with attendants.
14 United States and Mexican Boundary Commission, During |14 Lieutenant Paige, with six soldiers, also accompanied
15 TheYears 1850, '51, '52 and '53," by John Russell 15 us, that officer wishing to command the opposite bank
16 Bartlett. 16 of the Gila, aswell as the lands contiguous to the
17 And before we move on too much, has anything 17 Sdlinas, with aview of establishing a military post in
18 that we've read stated that the Maricopalived on the 18 thevicinity of the Pimavillages. After crossing the
19 Colorado River? 19 bed of the Gilawe pursued awesterly course about
20 A. | don'trecal that from what we've read 20 eight milesto the point of arange of mountains, near
21 right here. 21 which we struck the bottom-lands. We now inclined more
22 Q. And has anything that we've read stated that 22 tothenorth, and in about eight miles struck the
23 the Maricopafished on the Colorado River? 23 Sdlinas, about twelve miles from its mouth, where we
24 A. No. 24 stopped to let the animals rest and feed. The bottom,
25 Q. Butwe haveread that the Maricopafished on 25 which we crossed diagonally, is from three to four
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1 mileswide. Theriver wefound to be...eighty to one 1 told usthat they were Pimas. They provedtobea
2 hundred and twenty feet wide, from two to three feet 2 party which had been engaged in hunting and fishing."
3 deep, and both rapid and clear. Inthese respectsit 3 I'll stop there.
4 istotaly different from the Gila, which, for the two 4 Jon, from that description, it said "twelve
5 hundred miles we traversed its banks, was sluggish and 5 or fifteen Indians [were] on the river making for our
6 muddy, acharacter which | think it assumes after 6 camp."
7 passing the mountainous region and entering one with 7 Do you know what's meant by on the river?
8 dluvial banks." 8 A. Wadl, hedoesn't give us any other
9 Jon, thisis the description that the Land 9 descriptions, but he saysthat it's -- that they're on
10 Department used previously in their reports; is that 10 theriver. That typicaly would mean that they'rein
11 right? 11 thewater and floating onit. | couldn't say they're
12 A. Yes itis. 12 flowing along it or across from it or next to it or
13 Q. Okay. 13 anything like that. It saysthey'reonit, so...
14 "The water is perfectly sweet, and neither 14 Q. Sowedon't know, based on that description?
15 brackish nor salt, as would be inferred from the name. 15 A. It'snot very specific, but it does say on
16 We saw from the banks many fish in its clear waters, 16 thewater.
17 and caught several of the same species as those taken 17 Q. Okay. But we know that the Maricopa and Pima
18 inthe Gila. The margin of theriver on both sides, 18 fished with boats, and we know that they fished on the
19 for awidth of three hundred feet, consists of sand and 19 Sdt?
20 gravel, brought down by freshets when the stream 20 A. That's correct.
21 overflowsits banks; and from the appearance of the 21 Q. Okay. And I'll finish that paragraph.
22 drift-wood lodged in the trees and bushes, it must at 22 "They were ajolly set of young men, dancing
23 times be much swollen, and run with great rapidity." 23 and singing while they remained with us. | told them
24 Jon, based on that description, isthe river 24 wewould like afew fish for breakfast, if they would
25 inflood asthey're viewing it right now? 25 bring themin. With this encouragement, they took
Page 4878 Page 4880
1 A. No. Inparticular, the clear water would 1 leave of us, promising to fetch us some in the morning.
2 indicate that it was not in flood. 2 Butinstead of waiting till the morning, they returned
3 Q. Okay. 3 tothe camp about midnight, aroused the whole party
4 "The second terrace or bottom-land, varies 4 with their noise, and wished to strike abargain at
5 from oneto four milesin width, and is exceedingly 5 oncefor their fish, apile of which, certainly enough
6 rich. Asitisbut little elevated above theriver, it 6 tolast aweek, they had brought us. There was no
7 could beirrigated with ease. At present it is covered 7 getting rid of them without making a purchase, which |
8 with shrubs and mezquit trees, while along the 8 accordingly did, when they left, and permitted usto
9 immediate margin of the stream large cotton-wood trees 9 get afew hours more sleep.”
10 grow. Near by we saw the remains of several Indian 10 So based on the rest of the description,
11 wigwams, [several] of which seemed to have been but 11 Bartlett doesn't say anywhere that they did or did not
12 recently occupied. Francisco told usthey wereusedby |12  use boats?
13 hispeople and the Pimas when they came here to fish. 13 A. Hedoes not mention boats.
14 Healsotold usthat two years before, when the cholera 14 Q. Okay. And, again, based on what you know
15 appeared among them, they abandoned their dwellingson |15 about the susceptibility of the river and historical
16 the Gilaand came here to escape the pestilence. 16 descriptions like Bartlett described, is it possible
17 Owing to the intense heat, we lay by until 17 that the Maricopa could have been using boats?
18 five o'clock, and again pursued our journey up the 18 A. Putting all these pieces of information, yes,
19 river until dark, when, finding alittle patch of poor 19 it'spossible.
20 grass, we thought best to stop for the night. Supper 20 Q. Okay. Just afew more questions.
21 wasgot, and agood meal made from our fish. Aswe 21 Y ou were asked about -- excuse me.
22 brought no tents, we prepared our beds on the sand. 22 Dr. Mussetter talked about the Graf article
23 We had not long been in when we saw a body of 23 yesterday. Do you havethat in front of you?
24 twelve or fifteen Indians on the river making for our 24 A. |do.
25 camp. At first somealarm wasfelt, until Francisco 25 Q. And that's Exhibit C042 Part 366, and |
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1 believe Dr. Mussetter talked about how, on Page 28 1 MR. SLADE: Okay.
2 [sic] of that exhibit by Graf, it talked about some 2 CHAIRMAN NOBLE: WEe'l convene again at
3 downcutting. 3 9:00 am.
4 Do you recall that? 4 (The proceedings adjourned at
5 A. |do. 5 12:16 p.m.)
6 Q. Do you know what the study reach of the Graf 6
7 articlewas? 7
8 A. Yes. It'sshown, actualy, on Figure 2, 8
9 whichison the second page. 9
10 I'm not seeing page numbers here, actually. 10
11 But it stopsin the -- in Segment 6. It does 11
12 not extend all the way up to Granite Reef Dam, nor up 12
13 to the confluence of the Verde River, and does not in 13
14 any way include Segment 5. 14
15 Q. Okay. And does Dr. Graf give areason for 15
16 what contributed to the downcutting on Page 128? 16
17 A. Areyou looking -- oh, there's the page 17
18 numbers. 18
19 Yeah, hedoes. In the last sentence of the 19
20 paragraph, last full paragraph on the page, that 20
21 gravel minesin the channel contributed to this 21
22 downcutting. 22
23 And, in fact, we did a comparison of bed 23
24  eevations through this reach for the Flood Control 24
25 District of Maricopa using 1999 detailed topography and |25
Page 4882 Page 4884
1 the 1903 topo set. And what we found was, similar to ; %EYO:OZAﬂAéI%A }
2 what Dr. Graf concluded, was that the degradation was . '
3 limited to the central portion of Dr. Graf's reach, 3 ere taken berore o tNAL the foregolng proceedi nas
4 right here, and upstream of the sand and gravel minesa | % 3| Ydgnd 1" A0, aceUate recand of e, procced nas,
5 few miles, there was no evidence of degradation since > G PRt OO St Sed S H W™ (NaeT® ) Tt A
6 1903. 6 I CERTIFY that | amin no way related to
7 Soit'sdifficult to pin the degradation in 7 any of the parties hereto, nor aml in"any way
8 thisreach on the sediment depravation in the Salt or 8 . | CERTIEY that | have complied with the
9 Verde River Reservoirs. No doubt there is sediment 9 ethicaloblh g“(g;‘?l)sf(ﬁggz g;tgnhngé)c_JA £-206(F) (3)
10 impoundment there, but because there's no degradation |10 Phoenix, Arizona,"this"3rd day of June, 2016.
11 noted in the profiles from Granite Reef on down to 11
12 about the Gilbert Road alignment, at the time we did 12
13 that study, it'slikely that impoundment of sediment of 13 _JWFPEW}_W“_
14 thedamsis not related to the degradation. 14 Arizona CR No. 50192
15 The degradation that_'s hereisadirect 15 | CERTIFY that Coash & Coash. Inc.. has
16 result of direct excavation of the bed by sand and 16 compl i ed w t(g)w;a(gg P'l)calt h(rngulg at( |6§>hs set forth in
17 gravel mining. It isalso aconsegquence of the 17
18 channelization that's gone on of the Salt River through 18
19 the Metro Phoenix area 19
20 Q. Okay. And that's not the area where 20
21 Mr. Dimock took his boat, isit? 21
22 A. No. 22
23 Q. Okay. 23
24 CHAIRMAN NOBLE: Mr. Slade, it's going 24 CORSH & CORSH, TN
25 to haveto benow. 25 RPone B reo Kibde™ ™
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BE | T REMEMBERED t hat the above-entitled
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CHAI RVAN NOBLE: Good norning. Wl cone
back. | don't think anyone's here for the first tine,
so we won't do introductions.

M. Mehnert, | suspect we need a roll
call for the record so that we can start.

DI RECTOR MEHNERT: Conmi ssioner Allen?

COW SSI ONER ALLEN:  Present.

DI RECTOR MEHNERT: Conmi ssi oner Henness?

COWM SSI ONER HENNESS: Present.

DI RECTOR MEHNERT: Chai r man Nobl e?

CHAI RVAN NCBLE: Present.

DI RECTOR MEHNERT: Conmm ssi oner Horton,
of course, is not with us this week. But our attorney,
| egal counsel, Matthew, is here. So we're ready to
go.

CHAI RMAN NOBLE: M. Sl ade, are you
ready to proceed with your direct?

MR SLADE: | am

CHAI RVAN NOBLE: M. Fuller?

THE WTNESS: | am ready.

CHAI RMAN NOBLE: Could we get both of
you to say that again so we can check the nakes?

THE W TNESS: ' m not .

MR SLADE: | think we're all already.

CHAI RVAN NOBLE: Gkay. Thank you.

COASH & COASH, | NC. 602- 258- 1440
www. coashandcoash. com Phoeni x, AZ
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REBUTTAL DI RECT EXAM NATI ON ( CONTI NUED)
BY MR SLADE:

Q Ckay. Good norning, Conm ssioners, and good
nor ni ng, Jon.

A Good nor ni ng.

Q Wen we | eft off yesterday, we were going
t hrough your Power Point, and that is Exhibit C053
Part 385, and we were stopped at Page 81 of that. |Is
t hat your recoll ection?

A Yes, it is.

Q Ckay. And you were going through the
begi nni ng of your hydrol ogy recommended flow rates; is
that right?

A That's right.

Q Ckay. And the reason we're | ooking at that
is so that we can determ ne later on what the depths of
the river m ght have been?

A Yes, in part.

Q And that's used to understand the

susceptibility of the river for boats?

A Yes.

Q Ckay. So pl ease proceed.

A O that and the seasonality of flow  And,
again, ny objective in what |'m presenting here is to

sunmmari ze what was in the witten report that |

COASH & COASH, | NC. 602- 258- 1440
www. coashandcoash. com Phoeni x, AZ
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provi ded that goes into these things that |I'mtal king
about in nore detail. And, also, | should say that
there's a lot that all of the experts agree on, and |
think our differences as far as the nunbers are really
not that far apart with respect to navigability.

And | should al so back up, | realized this
norning as | was | ooking at ny slides, and say that
there are specific indicators of flowthat |I think are
sufficient to describe the ordinary conditions of the
river, and that would be the nean annual di scharge.
And | include that because it's a commobnly used val ue.
It's available in lots of different formats. For
instance, the tree ring data that we | ooked at
yesterday is depicted as nean annual .

I know that there's been other docunents
subm tted conparing rivers where mean annual discharge
was used as the conparison. So | thought it's useful
to continue on with that.

We al so have the nedi an annual or the annual
medi an di scharge, as well as sone di scharge descriptors
to descri be the range of the flow, and we can do that
on an annualized basis. That's the flow duration data
that you'll hear nme tal k about, such as the 10 percent
flow or the 50 percent flow or the 90 percent fl ow.
And those are based on daily val ues averaged for the

COASH & COASH, | NC. 602- 258- 1440
www. coashandcoash. com Phoeni x, AZ
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entire -- conputed for the entire year determ ne the
medi ans or the 10 percent or the 90 percent.

And then there's seasonal data. |In the past
we' ve depi cted those as nonthly average because that
was a readily avail able data by which to depict the
seasonal variation. W had sone feedback saying, well,
the average, they would rather see the nedian daily
based on nedi ans of each cal endar day. And that's
fine. It shows the sanme trend, and it nakes no
particular difference for the determ nations of
susceptibility of navigation. So we're doing that as
wel | .

So the seasonal data that |I'm now presenting
are based on the nedi ans of each cal endar day conputed
fromthe USGS records, and I'll talk about that a
little bit nmore. But those data sets were not as
avai l able as they are today when we did our original
work back in 1992. So the fact that you can downl oad
the digital format online now makes treatnent of those
data nuch easier than what we had in the past.

Q And, Jon, let nme ask you sort of an overhead
question here. Have you seen in other cases where
navigability was at issue, for exanple, in the State of
Oregon or the State of Washi ngton, where they've done a
simlar susceptibility analysis by conputing

COASH & COASH, | NC. 602- 258- 1440
www. coashandcoash. com Phoeni x, AZ
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reconstructed flows and then the possi bl e depths that
those fl ows woul d equate to?

A Yes.

Q Ckay. So this is sonething that's been done
previously in other states?

A These are pretty standard techni ques, not
only in navigability studies, but in just hydrol ogy
studies in general.

Q Ckay.

A So there's not a | ot of new science going on
here with the hydrol ogic data that we're presenting.

So let's nove along into the slides and make
sone progress there. So we're at Slide 81, and in this
slide I"'mtelling you the data sets that we're using
and how we're getting to what |I'm saying is what |
t hi nk woul d be a decent consensus position for the
hydr ol ogy.

And for Segnments 1 through 5 we're using the
full USGS streamdata, full period of record, and that
was i ndeed the recommendation that Dr. Miussetter nade.
He pointed out that the data that we had used in the
past, which was based on infornmati on that was
publ i shed and in a book format and readily avail abl e
has anot her additional 20 years. So, sure, that can be
i ncl uded.
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And what we did for Segnent 1, we're | ooking
at the sumof the White River fromthe Wiite R ver gage
that's cl osest to the confluence of the Wiite and Bl ack
and the Black. So we're sunmi ng up those records
directly.

And for Segnment 2 we're using the USGS gage
that's near Chrysotile, and |I've |listed the gage numnber
and the periods of record, the dates, the years of
record that are avail abl e.

For Segnent 3 we're | ooking at the Salt River
near Roosevelt, which is one of the | ongest records of
gages in Arizona.

And then to get Segnent 4, because of the
i nfluence of the reservoir, we're taking the two gages
that are upstream of the reservoir -- three gages --
two gages, yes, so that would be the Salt River near
Roosevelt and Tonto Creek above Gun Creek. So we're
getting the two arns of Roosevelt and addi ng t hose
together, knowng that we're mssing a fair bit of
drai nage area there to the point of the begi nning of
Segment 4, but those are the best data sets avail abl e.

And we're basically using that sane data set
for Segnent 4 [sic], and if there was any error in
underestimating the flows at the begi nni ng of
Segnent 4, that error is conpounded, so we're likely
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underpredicting the flows in both Segnent 4 and 5, 5
nore so than 4.
And | should al so point out that by adding

t hose additional 20 years, because we've been in a
drought for many of those years, that tends to | ower
t he di scharge estimates for any given paraneter that
we're | ooking at, so...

Q And what would be the effect of a | ower
di scharge estinmate on depths?

A In general, it lowers the depth, but not
significantly with respect to navigability.

Q Ckay, so --

A So we're a little less. It's hard to
descri be whet her we're conservative or not

conservative, dependi ng on your perspective in the

case, | think, but we get a | ower nunber.
Q Ckay.
A Probably the sinplest way to describe it.
Q Just so | understand you correctly, you heard

sone criticismfromDr. Missetter that you didn't

i nclude the full period of record; but when you

previously did your analysis, you included the full

period at that time, which was back about 20 years ago?
A | used the full period that was avail abl e at

that tinme in a published format, and renenber that in

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

SALT RI VER VOLUME 22 05/ 18/ 2016 4753

1992 the world was different in terns of what
informati on was available in digital format. So there
were records, paper records, in the archives of the
USGS that you could go get, but we had neither the
time nor the budget to go get those and do all the
anal yses and data entry. The sinple data entry woul d
have been an extrenely tedi ous task, even though it's
all available. So what we used was a book that was
publ i shed by the USGS, and they did their own quality
control on that. So it wasn't really our nunbers. It
was their nunbers.

Q Ckay. And now, wth the hydrol ogy
recommended flow rates that you're going to provide,
that includes the full period of record, which is what

Dr. Mussetter woul d have done?

A That's what he did, yes.
Q Wiat he did, okay.
A So that's the first part. That's the base of

our data. And then the next slide, M. Burtell rightly
poi nted out that there had been depletions of flow and
he did sone anal ysis of those depl etion rates.

| didn't make any adjustment to Segnent 1. |
guess that's naybe a little unclear there in ny first
bullet. W're not arguing about Segnent 1, so | didn't
fiddle wth those nunbers at all there.
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But for Segnent 2, his reconmmendati on was
31 cfs was the addition. And then for 3 through 5 --
well, his was for 3. 68 cfs would have been the
addition there to the Roosevelt gage nunbers, and |
think his nunbers al so included an adjustnent for the
Tonto arm as | understood what he said.

And then what | did was, for Segnent 4 and 5,
| acki ng any better data, we just used that sane
adjustnent that M. Burtell had cone up. | didn't make
the adjustnent to the nean and the medi an annual
values. | felt |like those nunbers were in the range,
and the addition of 68 or 31 cfs would have nade no
substantive difference, so...

Q Woul d there have been additional depletions
in Segnent 4 and 5 that M. Burtell would not have
included in his 68 cfs because he only | ooked at
Segnment 3 and above?

A Not really. Segnment 4 is a canyon reach
You know, there may have been sonme m nor ditches for a
few of the ranches that were in there, but we're not
t al ki ng about anythi ng significant.

And the sane with 5. There was a ranch or
two down there, and they may have had a ditch, but not
signi ficant acreage.

Q So you thought it was appropriate then to use
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the Segnent 3 depletion that M. Burtell had used for
Segnents 4 and 5 as wel | ?

A That's right.

Q Ckay. And just to be clear, on Segnent 1,
did M. Burtell do any analysis on the flow depletion
for that segnent, or is your bullet here indicating

that you did no analysis for you?

A | didn't make an adjustnment for that.
Q Ckay.
A So that's what I'"mtrying to say there. No

one's argui ng about Segnent 1, and | didn't want to
spend effort on it.

And then for the 2-year discharge, | just
took the val ues that were published by the USGS.
There's a report by Pope, et al. that I knowis in
the record sonewhere where it's a statistical summary
of all the gage data from Arizona. |It's through 1996,
and | used the 2-year discharge that's published by
t hem

For Segnent 1, | just used the Black River.
| didn't feel it appropriate to add peak di scharge
estimates the way you would a daily flow di scharge
estimate, so | just used the one. Again, for Segment
we're not really arguing about that one. So to be
clear, that's where it cane from
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And for the other ones | used the dom nant
gage, so all the rest of them were Roosevelt and
Chrysotile 2-year gage data estimates. And you'll see,
when you see the chart, clearly the peak di scharge
woul d increase in the downstreamdirection, and so in
the chart | just below the gages put greater than their
estimte of, say, 14,400, would be greater than.

And t hen Segnent 6, we don't have an
est abl i shed 2-year discharge estimate fromthe USGS.
There | just took 20,000 cfs. There's been sone
di scussion on both sides of that bei ng sonmewhat
equi valent to a 2-year flood. | think that cones out
of the Land Departnent report. Probably a little | ow,
given that today's, with the dans in place, including
the i nprovenents to Roosevelt, the added flood control
storage, the 5-year postdamestimate is 25,000 cfs. So
20,000 is probably a little low, but 1've heard the
nunmber used on both sides, and that's kind of where I'm
comng fromat this point.

So I'"'mbringing in data from Dr. Missetter
and anal yses fromDr. Mussetter and from M. Burtell in
t hose segnents. |'m cognizant of the work that
M. Gookin did as well and incorporated that, as you'll
see a little bit later. Again, | don't think we're too
far apart, and we heard no rebuttal fromthe other side
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of M. Burtell's adjustnents, and we're adopting, so |
think we should be all okay on that one. | don't think
| want to say anything nore about that.

So on Slide 83, another question that cones
up, was asked a nunmber -- of a nunber of experts in
cross-exam nation, is, you know, what's the range of
ordinary flow, the ordinary and natural flow

And | believe | answered this previously. W
got sone kind of fuzzy answers from sone of the other
experts. And | would say that, definitively, based on
what | heard, | think this is the consensus position;
is that the | ow end would be to use the 10 percent fl ow
duration or 10 percent low, as M. Gookin called it,
because there's sone confusion in ny own stuff about
whet her 10 percent is the high or low W'IIl say the
10 percent low. And the high end I would say is the
2-year di scharge.

And | think we go to that for the reasons
that | di scussed yesterday, because it's nore
coincident with the bankfull discharge and the
definition of flooding, which, in the case of | ooking
at ordi nary, was sayi ng nondrought/ nonfl ood. Say,
well, that's the beginning of flooding or the | ower end
of the beginning of flooding; and it's coi nci dent,
also, with the ordinary high water nark, which would be
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the limt of a claimin the event of a finding of
navigability. And that includes all the norma
seasonal fluctuations. And, again, | use the

i ndi vi dual cal endar day data to cone up with the
estimate of the nedian per day to show t hat seasonal
fluctuation.

In Segnent 6 we're using the full period of

record.
Q And you're on Slide 84.
A. Sw tched over to Slide 84, that's correct.

I|"musing the full period of record, and I'm
adding up the Salt R ver, Tonto Creek above Gun Creek,
just as | did for Segnents 4 and 5; but because you
have the Verde confluence there, I"'malso adding in the
Verde Tangl e gage, which has the | ongest period of
record that's available digitally. And I used those
for the flow duration statistics, as well as the nedi an
daily estimates.

And I'mnow using M. Burtell's depletion
estimates for both the Salt and the Verde, which had
68 cfs on the Salt side and 183 on the Verde side.

Q Let's pause there. So you've used
M. Burtell's depletion estimate that he cane up with
for Segnent 2 and 3, and then you' ve used the depletion
estimate fromhis Segnent 3 for the depletion in
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Segnents 4 and 5, and then you' ve added his depl etion
estimate that he came up with fromthe Verde to the
reconstructi on, so now you have his depletion fromthe
Verde and the depletion fromthe Salt.
And does that account for all of the

depl eti ons from manmade w t hdrawal s of the river?

A It's our best estinate of those depletions in
the segnents that you just nentioned.

CHAI RMAN NOBLE: Questi on.

EXAM NATI ON BY COWM SSI ONER ALLEN

COWM SSI ONER ALLEN:  Questi on.

Does this include any of the depl etions
from evaporation in any of the |akes, or is that just
up in the air?

THE WTNESS: That's a good one.

Conmi ssioner Allen, so the depletions
were exactly as M. Burtell portrayed them and the
gages that we're using are above the reservoirs, so
those data sets would not have any evaporation in them

COWM SSI ONER ALLEN:  Ckay.

REBUTTAL DI RECT EXAM NATI ON ( CONTI NUED)
BY MR SLADE:
Q I ncl udi ng the near Roosevelt -- or, excuse
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me, including the Roosevelt gage?

A Near Roosevelt is above Lake Roosevelt.

Q Ckay. And the Roosevelt gage isn't active
any | onger?

A The at Roosevelt gage was destroyed when they
built the dam

Q Ckay.

A Ckay. Wll, and then the only difference
there is, in Segnent 6 we had a nore rigorous study of
what t he predevel opnent conditions were for Segnent 6
t hat was done by the U S. CGeol ogical Survey. That's
t he Thonsen and Porcello report that we had a | ot of
di scussi on about. And since they had conme up with
esti mates of nean and nedi an, and |'ve included a | ot
of things that escaped the notice of sinply adding the
upstream gages, | used those for the nean and the
medi an annual flow rates, and | did not nmake an
addition for depletion because they included that
explicitly.

And, again, the 2-year discharge cane
fromthe Land Departnent report, and thus far |
haven't heard any objecti ons about that val ue of
20, 000 cfs.

And when you take all those data together,
you put themin a table, and this is what it | ooks
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like. And you can see there's sone greater than
synbols in there in Segnent 5. W're using the sane
nuneric values for 4 and 5, but we're addi ng sone

t housand or 1,200 square ml es downstream of the gages
when you get to the begi nning of Segnent 5, the
upstream end of Segnent 5.

So, clearly, there would be additional flow
in there, because in that area there are nunerous
perenni al streans and probably an unknown nunber of
seeps and springs that flow directly into the bedrock
canyon of Segnent 4 that woul d have added flow to the
river. And in Segnent 5 itself, the bedrock fills wth
shal e, so we woul d not expect to see any significant
| osses there, so -- but we know it's sonewhat greater
We don't have a nunber for it, so | put in the greater
t han synbol .

Simlarly, for the 2-year discharge
estimates, |I'musing the ones that are available from
the cl osest gage. Cearly, the 2-year discharge woul d
increase in the dowmmstreamdirection from2 to 3 to 4
to 5 because of the addition of drainage area. That's
a pretty well-established rel ationshi p between drai nage
area and discharge. The USGS publishes all sorts of
information in that regard and that shoul d be
I ndi sput abl e.
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And t hen, again, you see the 20,000, and
you've got a little approxi mate squiggle there in front
of the 20,000 because it's not a statistical estimte
there. It's just kind of a rule of thunb.

Q Let's pause there for a second. There are a
few things that are different than what was in your
t abl e when you previously presented some of your dat a;
is that correct?

A Yes.

Q Ckay. Can you explain sone of those

di fferences?

A Well, I think I just have, you know, at
length in the record. | add in the depletion rates
fromM. Burtell. 1|'ve separated the data out to

elimnate sone of the confusion that was occurring

bet ween nean annual and nedi an annual and nedi an daily.
W had a | ot of discussion about the

50 percent val ue and how that was used, and what | was

attenpting to do before was to fill in a blank with

additional data that we had, to try to represent that

i ncrease in that value, and ended up neking, basically,

an appl es and oranges conpari son, which was pointed

out, and correctly so. And so we nade that adjustnent.

| think that's a legitimte conplaint that we' ve

correct ed.
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Q So you're referring to where it says 1,230 at
Segnent 6 for the nedian annual, and then there's a
difference there where it says 819 for the nedian daily
for Segnent 67

A Correct.

Q Ckay. And, previously, you hadn't done a
reconstructed flow, so you only had the nedi an annual ,
and that |l ed to sone confusion about what that

repr esent ed?

A Yes.
Q Ckay.
A So |'ve corrected that. And, again, before,

| had tried to make sone sort of an adjustnent for

Segnent 5 using what | knew about Segnent 6, and,
again, that was the other difference there. | decided
it's just not worth the argunment. | think I created
nore confusion than | shed light, so | just went back

to using the straight gage data and didn't try to make
an adjustnent for additional drainage area and ot her
sources of surface flow

Q So Segnment 4 begins at the top of the canyon
reach just bel ow Roosevelt Dam is that right?

A It's alittle distance above the physical
structure of the dam and, yeah, it's where it's at the
end of the geol ogic canyon, the begi nning of the Tonto
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Basi n.

Q So fromthat point down to the Verde R ver
there was no additional water that was added, so that's
why Segnent 5 | ooks exactly |like Segnent 4; is that
correct?

A Well, there's probably a | ot of additional
water that's added; but the estimates, there's no

val ues added to the esti mates t here.

Q Ckay.
A And that is why they're the sane, yes.
Q And it's your professional opinion that there

woul d be added water that's not accounted for wth your
Segnent 5 hydrol ogy?

A Yes, and that's why the greater than synbol;
but I really don't want to have an argunent wth
anybody about how nuch that is. It's just -- it's
not -- the argunent is not worthwhile. Whatever we

would add in there wouldn't make it enough flow to be

able to float a barge, for instance. |It's going to be
small, low draft boats, so...
Q And are all of these hydrol ogy fl ow

descri ptors useful in sone capacity, as | believe you

al ready nentioned, to sone degree?

A Yeah, | think the ones that are nbst commonly
used are nean annual and nedi an annual . We have had a
COASH & COASH, | NC. 602- 258- 1440
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| ot of discussion about nedian daily. You know, one
reflection of the range is the 10 to the 90 percent.
M. Burtell chose to use 75 percent. Not -- | don't
see that val ue used often, but, you know, it's within
the range and just trying to nake the conparison. So,
yeah. | would say yes.
Q And let's look at the flow rates for
Segnent 6. The 10 percent, which is just above what a

drought woul d be for Segnent 6, you have that as

522 cfs?
A Yes.
Q Ckay. And do you recall M. Gookin had a

basefl ow of 86 cfs?
A For the downstream end of Segnment 6b, yes.
Q Ckay. Wuld the basefl ow be different than

the 10 percent duration?

A. Yes.
Q Ckay. How so?
A. Wll, baseflowis the contribution fromthe

ground to the streamover the length of the stream So
there may be sonme contributions that are flowng from
the ground into the stream It's basically the m ni num
flow, without the input of precipitation or snownelt,
that sort of thing.

Q I s baseflow refl ected on your flow descri ptor
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chart here?

A No.

Q You woul dn't reconmmend usi ng basefl ow as a
flow descriptor for calculating sone sort of a depth,
woul d you?

A Yeah, | think that woul d be indicative of
drought flow, which, according to the Courts, is not
sonet hing that we're thinking about, so..

And it seens, you know, if it's 10 percent is
t he value, so 90 percent of the tine it's nore than
that, | think we're outside the real mof ordinary, or
you can at | east make that argunent.

Ckay. Another way to depict those sane data
is shown in the followng slides, and |I've got one for
each segnent. And what you see on here is | did not
pl ot the 2-year discharge, because if | plot them on,
it squeezes everything down and you' ve got a scale
i ssue and you see things less. So | printed that val ue
at the top right corner.

The top blue line there is the 90 percent
flow duration. 1In this case, for Segnent 1, is 1,452,
again, fromthe gage data plus -- well, no addition
there. And then nmean annual flow, nedi an annual fl ow,
so that's the nedian of the annual flows, if you wll.
The nmean annual flows. The nedian daily flow, which is
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the 50 percent, based on all of the days of record
| unped in one big pot, and half of them are above and
hal f of them are below. And then the 10 percent, and
that's the sane kind of every day goes in there and
t hen you take 90 percent of the data points are above
it and 10 percent bel ow.

And that's kind of where we're seei ng sone of
t hese descriptors. And | think on the other side, one
thing we sonetines | ose sight of is this -- the plot of
the daily nedians that reflects the seasonality. And
wth ariver like the Salt R ver and nmany other rivers
that have title navigability questions, flow
seasonality is an inportant thing. There's no
requi rement that the river be navigable every day of
every year, but there needs to be a reliable season,
and it needs to be not so brief that you couldn't get
out and use it.

So the distinction there would be between a
river |like East Verde and the article that you
descri bed that SRP submtted recently where the boaters
went out to try and catch an East Verde flow and they
didn't get there in tinme. W've seen simlar things
wth on the Santa Cruz, where soneone went out to --
you know, you try to go boat that, but you' ve got to be
living in Tucson and have a boat ready and the day off
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to get there, because the flowis not going to | ast
very | ong.

And the contrast to that is the Salt Ri ver,
where it has a boating season. |In fact, we've heard
several of the other opponents tal k about the boating
season on the Salt River. So it's generally recognized

and commonly understood that there's a seasonal high

flow, and that's what these -- the orange |line there
that | ooks |like a nountain, if you will, wth sone
foothills.

So we have this March or February to My,
February to June, depending on what part of the river
you're on, higher flow period, and then again a little
boost towards the | ate nonsoon tine franme, and then | ow
flows at other tines of the year.

And you see that sane pattern as | nove
t hrough the other five charts by segnent and the data
sets as described. W see that pattern repeated.

And |'ve just now noved up to Slide 91, which
is Segnent 6. And that's all | wanted to say about
hydr ol ogy, and |I'm now on Slide 92.

CHAI RVAN NOBLE: You're on Slide 957
THE W TNESS: 92.

CHAI RVAN NOBLE: Just hopi ng.

THE WTNESS: | slid along pretty
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qui ckly there.
So are you ready to nove to rating
curves?
BY MR SLADE:
Q Yes.
So it's your opinion that the seasonal highs

are not flood conditions?

A Ch, no.

Q Ckay.

A They're normal and ordinary.

Q And have you heard any testinony from

opposi ng experts that woul d di spute that?
A I don't recall any.
I'"'mready to nove to rating curves.

MR, SLADE: Ckay. And as you're just
preparing there, we did nake copies of the corrected
slides, if parties would |ike any of those, if they
haven't printed those.

THE WTNESS:. Okay. So on Slide 92, now
we have sone flow rates.

MR SLADE: |'msorry. Comm ssioner
Al | en?

COW SSI ONER ALLEN: Is it corrected?
It's not what we have here?

MR SLADE: Alnost all of the slides are
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what you have there. There are a few that were
corrected, and we can nake sure you have those as well.
You did receive those yesterday, but --
COW SSI ONER ALLEN: Ckay. Never m nd.
DI RECTOR MEHNERT: They're in part of an
exi sting exhibit.
MR. SLADE: Right, Exhibit --
COW SSI ONER ALLEN: Q0557
DI RECTOR MEHNERT:  55.
MR, SLADE: Yes.
COW SSI ONER ALLEN: Got it.
MR, SLADE: 398.
COW SSI ONER ALLEN:  Okay. Thanks.
BY MR SLADE:

Q All right. Slide 92.

A Slide 92, the next thing we need to talk
about is the rating curves. So we have the flow rates,
and one way of figuring out flow depths for
considerations to susceptibility is to ook at rating
curves.

So we had a fair bit of discussion on those,
both in Segnent 6 and in upstream areas. Things |
woul d |i ke to say about that in response to the
criticisnms and other comments that were nmade on the
rating curves is that in Segnment 6 Dr. Missetter was
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t hor ough enough to go through and re-create the
conputations. So while he may not agree with ny
concl usi ons or perhaps the selection of the n-val ues
that | used or the rel evance of the topographic data,
he was at | east able to reproduce the results that |
got back in '92.

So, again, in that sense, we know t hat
they're error-free in terns of the conputations that
were done. So I'mnot trying to trick himinto saying
that he agrees with everything that | concluded from
t hose, or he m ght have done it a different way, but he
was at | east able to reproduce those.

Anot her thing to think about is that, well,
how different are the various results? And | spent
sone tine in the witten docunent that | provided, and
it was called Arizona State Land Departnent Salt River
Rebuttal Rating Curves.

Q And that is Q055 -- excuse nme, G053 Part 397.

A And in there | suggest that and show data
that the actual differences are not that significant,
in nost cases. Mst of the difference cone in the fl ow
rates that were used, rather than the actual rating
curve. And when you do an appl es and appl es conpari son
using the sane flows, the differences are not
particularly significant wwth respect to navigability.
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In no case do we see a difference that says,
well, you could take a nmuch | arger boat, a deep draft,
heavi ly | oaded keel boat or take barges or sonething on
the river. 1In all cases we're tal king about low to
noderately draft boats with noderate | oads or small
| oads.

So in ny view, the differences are not great.

Q And, Jon, just so we're clear, when you use
the termrating curves, what does that nean, exactly?

A A rating curve is a relationship between any
nunber of paraneters. As we're using themin this
context, we've tal ked nostly about devel oping a
rel ati onshi p between the di scharge and t he depth.

So that's a good question. | n sonme cases
we' re tal king about average depth, the average over the
section, and sonetines we're tal king about the nmaxi mum
depth. And |'ve got a slide where we'll show that in
just a sec. So we'll get back to that, but that's
basically what we're doing.

Q Ckay, so --

A So that basically what happens there is, if I
have a rating curve, you tell ne, hey, at the flowrate
of this, what's the correspondi ng depth? And you can
go the opposite way as well. | knowit's 2 feet deep
Ther ef ore, what would the di scharge be?
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Q So it's extrenely inportant, obviously, that
you get the flow rate correct, because that's your one
i nput that you have to determ ne your depths?

A It's extrenely inportant for using a rating
curve. 1It's one of the pieces of information that you
woul d use for making an assessnent of susceptibility,
just like rating curves should be just one piece of the
puzzl e.

Q And do you know if Dr. Mussetter used a
natural flow rate?

A My understanding is he did not nake any
adj ust ment for depletions.

So on the next slide, 93, | show sone
conpari sons here between the rating curves that were in
the original ASLD reports for Segment 2. In there |
had a canyon reach and a -- | forget the other
descri ptor of what | had; two types of reaches that
were typical of that segnment. So we'll call it one
produced hi gher depths and one produced | ower depths.

And M. Burtell used information taken from
the USGS gage at Chrysotile and cane up with his rating
curve, and you see that one of ny m ne was hi gher than
his and one of themwas |ower than his and his kind of
smack in the mddl e over the range of di scharges that
he reported.
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So I"'mjust kind of -- all this is here is an
appl es to appl es conparison. These are not the final
rating curves that I'musing. |'mjust nmaking this
conmparison. And in ny mnd there, none of the flow
dept hs get bel ow what could be used in a small boat,
and none of them are high enough that would dictate
that you're using an entirely different kind of boat on
Segnment 2.

So while there are differences, we're within
the sanme range. That's all | really need to say there.

In Segnent 3 --

Q So |l et me pause you there. For the next few
slides where you're show ng conpari sons of the rating
curves, you didn't use those conparison to input a
certain flowrate and find the depth fromthese charts.
This is just a relative conparison of how different
people plotted the depths versus di scharge?

A I'"mjust trying to nake a conpari son between

what vari ous experts used.

Q Ckay.
A In this case, there were two experts that
opined on -- with rating curves in Segnent 2. That

woul d be M. Burtell and nyself.
Q Ckay. So for the depths that you found and
the rating curves that you used to find those, you've
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i ncluded those in the recent subm ssion, C055

Number 401; is that right?

A Yes, and we'll get to that.
Q Ckay.
A So that's Segnent 2.

For Segnent 3, on Slide 94, you can see --

And | et nme back up just one second. |
noticed this norning, as | was | ooking at these, |
| abeled M. Burtell's as "M. Burtell-H gh" or you see
in the code there. And he only had one curve, so there
should be no "H gh" there, that I'maware of. Perhaps
sonmeone can correct nme if I'mincorrect on that, but
that's just a m sl abel .

In Segnent 3, M. Burtell had data fromthe
at Roosevelt station, which technically is in
Segnment 4, but it's near Segnent 3, and there are
probably sonme simlarities in the norphol ogy between
that part of Segnment 4 and the upper part of Segnent 3.
Be that as it may, he was, | believe, intending to have
that apply to Segnment 3. So I'mtaking himon his word
for that.

And you see that, once again, you know, |
have a high and a low. M. Burtell's nunbers plot out
close to ny low, and ny high is significantly higher.
And a word about that. So this is one place where
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there is sone differences.

Again, what I'mtrying to depict in those
original cross sections there was a characteristic of
the entire river. M. Burtell's rating curves are from
the USGS data, which is a near-riffle condition, so
it's nore of a limting cross section, rather than a
depi ction of what the entire segnent | ooks |ike.

So, again, there's alittle bit of apples and
oranges again. So in that case, the high curve on ny
end would indicate different types of boats coul d be
used. So there's that difference. But you see the | ow
ends were, you know, tenths of a foot apart, and that's
very close right there. So a |ot of agreenent on the
| ow end.

There were no other rating curves submtted
for Segnents 4, or 1, for that matter, and Segnent 5.
For Segnent 5 Dr. Mussetter used cross section 6, the
upstream nost one fromthe Land Departnent report. |
have no problemw th that, but regardl ess, we have no
original data submtted for that, so there's no
conpari son to nake.

In Segnent 6 --

Q Jon, let ne pause you for a second. This is
one of the slides that was corrected, and you're
| ooking at the corrected slide in your PowerPoint up
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here, and that is Exhibit CO55 Part 398, Page 95.
A That's right.

So Dr. Mussetter's high nunbers are | ower
t han ny hi gh nunbers or the Land Departnent's high
nunbers. But, again, if you |look at the | ow end of the
curve, you know, down near a hundred cfs or so, those
nunbers are all wthin tenths of a foot. They start to
separate a little bit nore as you nove upstream but
t he range of those, again, is all -- we're all talking
about | ow draft boats, and we're not talking about
sonet hing that woul d be a deep-keel ed boat.

So, again, | wouldn't call those differences
significant with respect to navigability.

Dr. Mussetter, as | understand his testinony,
al so added 4 cross sections that he felt |ike better
depicted a limting condition, based on steeper slopes,
usi ng the 1903 topography. And so that's his yellow
line, was the | owest of those.

And, again, these are just -- these are not
the full rating curve. This is just three points of
conpari son to kind of depict, you know, where we all
sat in the range. Again, | think |I've made this point

probably nore tines than needed, but they're close, in

my opi ni on.
Q So that Slide 95 would i nclude the nost
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limting cross sections that Dr. Missetter could find?
A Right. And | also have M. Gookin's on there

t 00. | nentioned that. But it's al nbst coincident, in

terms of the depth and discharge, to Dr. Missetter's

| owest curve, so kind of barely shows up there.

They're witten on top of each other. So M. Gookin

had a cross section for the downstream end, what he

call ed Segnent 6b. Again, in that sane range.

So as | nentioned, | think it's inportant to
put rating curves in their proper perspective. And,
interestingly, | thought that the best exanple of that
was from Tyler Wllians. |If you renenber, he was the
guy that had witten books on boating in Arizona and
has done the Salt Ri ver nmany, nany tines, very famliar
wth it, including Segnment 1, as | recall

And soneone asked him "Well, so what do you

think the depth of the river is," or sone question
along those lines. And this is -- and I'll just read
hi s quot e:

"l mean, putting a depth on any river is sort
of an anorphous sort of definition. | nmean, rivers are
defi ned by obstacl es, rocks, deep channels, shall ow
channel s, deep channels. You know, they're dynamc
animals. So to put a depth on a river, it's just

really not a logical way to look at it."
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And | couldn't agree nore, and | can see
his face and see the kind of confusion in his eyes
as he said, "Well, what do you nean, a depth of a
river?"

Because it's very difficult to say one cross
section describes the entire river. |If you' ve actually
sat in a boat and gone down the river, your perspective
on the depth is very different. There are shall ow
pl aces. There are deep places. You do things slightly
different, as a boater, in the shall ow places than you
do in the deeper places. You watch out for different
things. You're nore alert in sone places and | ess
alert in other places.

So it's inportant to recogni ze what these
rating curves are. |In sone cases folks were |ooking to
try to find the nost limting cross section, so where
were the shallowest depths. |In other places folks are
saying, well, what data are readily available, like a
USGS gage, that we can go | ook at and -- and they need
to understand, well, what are they neasuring there, and
why are they neasuring those kinds of depths? Are they
trying to characterize the depths of the river, or are
t hey maki ng depth estimtes so they can know the fl ow
rate so they can publish what flows happened on what
days.
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And, again, we have these areas of agreenent
and overlap in Segnents 1, 4 and 5, where we have
m ni mal data that were submtted and basically have our
stuff and nobody el se's.

W have al so have areas of agreement in terns
of velocity and wwdth. In no case did anybody cone up
wth any velocities froma rating curve that suggests
that the velocities are too high to all ow boating on
the river. Simlarly with width. | think everyone
agrees that the river's wide enough to get a boat in.

So where can we | ook beyond rating curves to
kind of think about how do we characterize what Tyl er
was tal ki ng about there; you know, what is that
vari abl e? How do peopl e experience the river in a
boat, and how does that relate to depth and
susceptibility?

Q Jon, |let ne pause you there.

Based on Tyler WIlians' quote, is that a
reason why the Suprene Court, you think, has said
deci de each river's navigability based on its own
facts, and don't conpare it to each other river that's
cone before it or that may cone after?

A Vell, | can't speak for what the Suprene
Court thinks, but that sounds |i ke a reasonabl e
interpretation to ne.
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I know that you go fromriver to river, and a
single descriptor is not sufficient to describe the
experi ence of boating it. R vers with simlar

di scharge, you can have very differing experiences of

boat i ng.
Q So if you have one river that has, let's say,
a thousand cfs and you have -- you're trying to conpare

it to another river that has an average of 2,000 cfs,
could you just | ook at the 2,000 and say, oh, that's
going to be a deeper river, easier for boat travel ?

A I think that would be a very sinplistic
assunption, and it mght be a starting point, but you
have to field-check that. You have to have sone
nmeasure to see how that transl ates, because 2,000 feet
spread out over 4,000 -- 2,000 cfs spread out over a
4,000-foot width is very different than a thousand cfs
spread out over 200 feet of width. And, then again,
you add in sl ope and ot her obstacl es and, agai n,
creates a very different experience.

And | woul d suggest that the biggest
di fference between the experts that the Conm ssion has
heard is their on-the-river experience and their
ability to go beyond this is what ny rating curve told
me, to what it feels like in a boat, as well as the
ranges of disciplines considered.
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You know, folks who are -- where their
only -- whose only tool is a rating curve are going to
rely nore heavily on the rating curve. Fol ks that have
a rating curve and a boating trip down the river have
those two things to ook at. Fol ks that have
considered in detailed historical record or all of the
hi storical accounts that have been found have sone
context by which to say, well, | know ny rating curve
says this, but we know that this kind of boat went down
the river.

And, generally, you see a difference in terns
of reliance on conputer nodels to those fol ks that have
been in the field, who have been in a boat on the
river.

Q So I think you' ve reviewed this before, but
did any of the opponent experts boat the river when it

had a near-natural anpunt of water in it?

A No.

Q And it's --

A None.

Q -- your opinion that that is valuable for

under st andi ng the navigability case?

A Extrenely. Yeah. Until you've been around
the bend fromwhere you can see it fromthe bridge, you
don't know what's there.
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You can | ook at the aerial and, as | think we
saw, as you asked in your cross-exani nation of various
W t nesses, "Here's a historical photo. Can you tel

any how deep that is,” and | think in every case they
said no. So you don't know from | ooking at aerials how
deep it is. You don't know what the experience of
getting around rocks are. You just don't know. It's
an unknown to you.

Having done it nmultiple tines at different
flow rates, you also get a feel for what kinds of boats
wor k best at what situations, what is the influence of
seasonality. | think if you rely solely on reading the
boating guide or a website that describes boating, you
get a very different perspective then.

And that's been ny own experience as well.
Wien | started this study back in the early '90s,
that's what | had. And then but | was readi ng those
gui des, and they would say, "Oh, you need a m ni mm
flow of X to get down the river," and | would get out
there and ook at it and go, "Oh, | can get a boat
easily down here. This is -- I'"'mnot sure what they
wer e t hi nki ng."

And then you realize, well, they m ght be
proj ecting the experience for soneone who's | ooking for
a bubbly whitewater experience, rather than a placid
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ride down the river or a placid trip down the river.
So you understand that when you' ve seen it at many
different flow rates.

And | think this gets at, also, one of the
differences in the experts. As | nentioned, | think
that the nunbers aren't so different in terns of flow,
and the nunbers aren't so different in terns of depth;
but it goes to interpretation. So, you know, what are
you doing with those depths in terns of your experience
i n boating.

I f your definition and your standard of
navigability is ny bottom of ny boat can never touch
the bottomof the river at any point, | never have to
get out of ny boat once, | don't have to line it, |
don't have to portage it, | could never get stuck or
get -- if that's your standard of navigability, then
that | eads you to different concl usions.

You're not disputing the facts. You're
di sputing an interpretation of what navigability neans.
And those, to ne, are nore | egal questions than
questi ons of expertise.

So to get beyond rating curves on Slide 98
here, | | ooked at a nunber of different things. So we
have historical descriptions. W know for a fact that
ferry boats were out there. W didn't include those in
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our historical accounts, but they do tell us sonething
about the river, at |least at the point where they're
crossing the river.

We al so did extensive field work, lots of
observations, a nunber of boating trips, considered the
USGS rating curves. W | ooked at historical
phot ographs to get estinates of depths, what the
conditions of riffles |ooked |ike. Looked at
hi storical maps to try to get the feeling for, you
know, what are the canyons |ike, what are the w dths,
are there any rapids | abeled there. And then went
carefully through all the historical accounts to see
what ki nds of things they were saying about the river,
what their experience was |like, particularly where we
had nore detailed logs of their trips.

And that's why | felt it inportant yesterday
to go through sone of those historical accounts,
because it weaves together with all this other
information to nake a | arger cohesive picture.

Q Jon, you've already discussed these in your
direct testinony. Are these included here in your
rebuttal testinony, to provide sone sort of contrast

bet ween what opponent experts did?

A Yes.
Q Ckay.
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A | feel like we've provided a very conpl ete
and thorough and nultifaceted anal ysis of what these
dept hs nean. W' ve ground-truthed them

And then we'll say a few things about beaver
and fish and how the fact that the Hohokam were here
for -- you know, for centuries irrigating off the
river, with very | ow technol ogy, and what that neans,
again, to the likelihood of shall ow depth conditi ons or
deeper depth conditions.

One of the ways that we do this is to | ook at
sone of the photos, and Dr. Littlefield provided a
photo in one of his reports, Figure 59, and he | abel ed
that as being from January 15th, 1901, and that
provi ded the opportunity -- so this is a picture of
Hayden's Ferry in Tenpe in Segnent 6. Provided an
opportunity to know what exactly was the flow rate.

W' ve heard sone testinony that says, well, at a
t housand cfs or less, Arizona Damis robbing the river
and it's always dry.

Well, here's a photograph of the river with a
boat in it after Arizona Dam has been in place for nore
t han a decade, and we have USGS flow estimates for that
particular day. 254 cfs flowing in on the Salt side
and 250 cfs flowng in on the Verde side. The absol ute
maxi mum woul d be -- down in Tenpe would be 504. And
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t hat doesn't account for the kinds of | osses that sone
fol ks are suggesti ng woul d occur between the Salt-Verde
confl uence and Tenpe. It doesn't account for any of

t he diversions that m ght have occurred. So we know it
can't be nore than 504. And yet at 504 cfs it was deep
enough to float and to need the ferry. So what woul d
that depth | ook Iike?

Q And | et ne pause you one second, Jon. This
i's anot her one of the slides that you nade a m nor
correction to, and the corrected slide is on the
Power Poi nt above, and it can be found in CO55 Part 398,
Page 99.

A The correction had to do with the high val ue
listed for Dr. Mussetter, and that was the |ine that
had corrected the |l abeling on in the rating curve for
Segnment 6.

And in this case, even though Dr. Missetter
tended to use all 10 rating curves in sone of his work,
these are just |limted to his 4 additional new cross
sections that he added. So | felt that was a nore
correct depiction of what Dr. Mussetter, | believe, was
trying to portray there.

Agai n, so we have 504 cfs, and sonebody
needed to use a ferry at 504 cfs. And | would i magi ne
that there are other photographs out there in the
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record that have dates on themthat show the ferry in
use, and it would be interesting to conpare the
condition on those dates, particularly where we have
flow esti nat es.

So then you take that 504 cfs and say, well,
on people's rating curves, what kinds of depths were
they predicting? And you can see that there on the
right, and | used M. CGookin's curve, Dr. Missetter's
curve, and the Land Departnent curves that are |isted
as Fuller there. And you see they're all predicting
depths that are froml to 2 and a half feet, in that
range, and | would say they're all | ow

At 1 feet, there's really no need to use a
ferry. In fact, it would be very difficult to use a
ferry. And what we see there is a fairly wide river, a
fairly well-1oaded boat. | would estimate that the
ferry, with its load in this case, would be sonewhere
in the vicinity of 8 000 pounds. Probably, at that
size boat that I'mestimating the size of, probably
draw 6 i nches, 5 inches, sonething |like that, and for
sonme reason at those -- at that flowrate. So what |I'm
saying here is our rating curves should be predicting
depths that are -- would require use of a ferry.

And one ot her caveat here | should nention is
that Dr. Mussetter and M. Gookin or nyself were not
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trying to predict the depth exactly at the | ocati on of
the ferry. W were | ooking at other places in the
river as those being representative.

So Dr. Mussetter, particularly, was | ooking
for limting depths. Cearly alimting depth would
not be at the ferry location. So I'mnot trying to
m scharacteri ze what he's doing there; but, again, a
conpari son of what the river generally | ooked I|ike,
boat abl e conditions at 500 cfs, rating curves
predi cting values significantly | ower than that.

Q And | believe M. Gookin had al so stated that
the Day brothers woul d have used the canal because the
Ari zona Dam woul d have been in place and it woul d have
taken up to a thousand cfs, and usually in the w nter
you didn't have a thousand cfs or greater, so there
woul dn't have been any water in the Salt River.

Was t hat your understanding of his testinony?

A Yes, that's correct.

Q Ckay. And this photo is of the winter 1901,
in January, and we see |less than a thousand cfs, 504;
but yet we see the water's in the Salt R ver?

A That's right.

Q So based on that, is it nore likely that the
Day brothers used the actual river than the canal s?

A Yes, absolutely. There would be no reason on
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this day to take a canal and all the troubles that cone
wth that, that | tal ked about yesterday, as opposed to
just going down the river. So it kind of pokes a hole
in his canal use theory with sone real data.

Anot her beyond rating curves thing to think
about is, when you're using the rating curves, | think
it's inportant to think about the maxi nrum rather than
t he average depths, for reasons that are depicted in
this cartooni zed version of a cross section here,
sonewhat exaggerated to nmake the point.

Wien you' re the experience of a boatnman, and
if you talk to a boatman, they | ook for the deepest
part of the channel, and that's the part they're going
to float on. The fact that the average depth in the
channel is sonething is irrelevant. Wat you need to
do is have the maxi mum or the boating channel depth.

So where a rating curve is given as an
average depth, | think you need to say, well, that's a
| ower than woul d be appropriate for evaluating a
boati ng experience. Were it's given as a maxi hrum
depth, that's nore appropriate for evaluating the
susceptibility to navigation.

Q And could that be a reason that sone of the
opponent experts | ook at the depths and they say naybe
at the average depths there would be difficulties to
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boat; but soneone |ike you or Tyler, D nock, or Al ex
M ckel, who is famliar wth the thalweg, the boating
channel , says, no, there's not a problenf

A That coul d be one of the reasons, yes.
Al t hough, it could be just experience in boating or
havi ng seen the river and what it actually | ooks |iKke.

O her rebuttal issues. |I'mon Slide 100 now.
There were sone questi ons about whether the n-val ues |
used were low or high. | included sone material in ny
report, and I won't burden the Conm ssion there, but
t he net hodol ogy we use, our val ues cone in square and
in the range of acceptable values for a river |ike
this.

And, again, we were trying to predict
conditions at low flows, rather than at high flows,
where the influence of the channel bed itself is nore
important. And |I'll just defer to what's witten in ny
report, rather than discuss it nore.

There was sone questions about the accuracy
of the map that we used for Segnent 6, and that being
t he 1903 topographic map with the 5-foot contour
interval. | think Dr. Miussetter was suggesting that
that kind of contour interval or that nap was not
accurate enough to produce estinmates of depth in the
ranges that we're | ooking at.
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And in response to that, basically, the
nunber one point is, it's the only gane in town. So
your choi ces of using topography are either to have no
Cross sections, no rating curves, no topography, and
skip that part of the analysis; use the 1903 nap.

In the | ower part of Segnent 6, M. Gookin
had a map that covered a small portion of Segnent 6
that coul d be used, and which he did, and that's
certainly appropriate. And | believe that had a 2-foot
contour interval down there, so a little nore accurate;
but, unfortunately, it didn't cover the rest of the
reach.

You can go to the USGS map, which | believe
has a 10 and 20-foot contour interval from 1914, so
that's a little further, not as close to the earli est
date possible, soit's alittle later and a little | ess
accur at e.

There are 2-foot contour interval nmaps
avai |l able for the whole reach, but they're not until
the 1950s, | believe, and by that tine the river had
been heavily m ned and channeli zed and t he water had
been out of it for nmany, nany years, so you're | ooking
at a very different disturbed condition.

So the 1903 map is the best avail abl e dat a.
| think it's also inportant for the Conm ssioners to
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recogni ze that use of a 5-foot contour interval is not
unusual in the practice of engineering or floodplain
managenent. There's fl oodpl ai n nmaps done by the
Federal Energency Managenent Agency all over the U S.
Sonme of them are based on 10 and 20-f oot contour
intervals. Quite often they're based on 4-foot contour
intervals, and they regulate to the hundredth of a
f oot .

So producing a rating curve in the fashion we
did for Segnent 6 is not unusual in the practice of
engi neering, and | don't think that's a legitinmate
criticism

Q Ei t her way, Jon, is that one reason why it's
i mportant not just to look at rating curves and depths
froma theoretical perspective, but also to get on the
river and | ook at the historical descriptions?

A Yeah, that's ny -- that's certainly ny view,
and that cones fromhaving training in geology. Rather
than relying solely on equations, we |ike to get out
and ground-truth them and see, well, what does it | ook
| i ke based on what | see.

So when | see a rating curve that says the
Upper Salt River at a thousand cfs is a foot deep, |
think, no, it's not. 1've been out there at a thousand
feet and dove in in places and couldn't touch the
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bottom So that's not ny experience at all. So, yeah,
you definitely need that.

It al so suggests, with respect to the
t opographi c map accuracy, if the maps are not accurate
enough to produce cross sections, then they're not
accurate enough to dispute slope variations in the 4
additional cross sections that Dr. Mussetter produced.

Soit's alittle inconsistent to say they're
not accurate when | used them but accurate when he
used themto determ ne slopes. Be that as it nay.

There's sone suggestion that the rating curve
sel ecti ons were sonehow bi ased or whatnot, and there's
really no way to prove that, but | can tell you that
that's not the case. They're just sinply spaced
t hroughout the I ength of Segnent 6. W picked 6 cross
sections kind of irrespective of the individual
conditions at any one rating. There was no attenpt
there at all. Can't prove that to be the case, but |I'm
just telling you that's ny sworn professional opinion

I would also |like to point out sonething
about the accuracy of any rating curve in any hydraulic
nodel . So, you know, the accuracy of one cross section
over a 40-mle reach to depict all the conditions,
clearly ridiculous. You see that in the sentinment of
Tyler WIlliams' coment.
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Even at a single location, a single rating
curve is going to have sone scatter in the data. And
the best exanple of that is to | ook at one of
M. Burtell's plots that we'll show here in a bit from
the Chrysotile gage. And you can see that the USGS,
usi ng sophi sticated neasuring techni ques, has depths at
a specific discharge that vary by a foot at their
rati ng curve cross section. So the depths over tine
are plus or mnus a foot for the depths that they're
reporting.

So rivers change. Rivers are dynanic, not
only in time, but it's very difficult to say a rating
curve applies all the tinme everywhere within a segnent.

Even in canals, concrete canals, when you go
out and you actually do the process of measuring flows,
you can see -- |'ve seen Truckee Irrigation Canal in
Nevada depth estimates at the sane di scharge that vary
by 2 feet in a concrete channel for the sanme di scharge.

CHAl RVAN NOBLE: Questi on.
THE W TNESS:. Sure.

EXAM NATI ON BY COWM SSI ONER ALLEN
COW SSI ONER ALLEN: How does scour
affect the rating curve?
THE W TNESS:  Scour ?
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COWM SSI ONER ALLEN:  Yeah.

THE W TNESS: So scour is the renoval of
bed material by the river processes, a deepening of the
river. So that would be one. After a flood you would
expect to see sone scour of the channel, or during a
flood particularly, and after the fl ood there m ght be
sone sedi nent deposition. So you could have a
shal | ower depth at the sanme flow rate at the peak, at a
hi gher flowrate in a flood; and then later, the sane
flowrate after the flood, when the depositions cone
in, it could be deeper, in terns of stage particularly.

If you' ve seen plots, and | imagine,
Conm ssioner Allen, you have --

MR, SLADE: Jon, naybe we ought to sl ow
our pace down a tiny bit. |I'mgetting sone sighs.

THE WTNESS: So when you | ook at
rati ng curves or plots of channel bed el evation
versus water surface, or in sone of the sandy western
rivers, you see depths during a particular flood that
may vary by, you know, 4 or 5 or nore feet and water
surfaces that are all over the map in those sane kind
of ranges at the sanme kind of discharges because of
that scour effect. So very inportant. That's a good
questi on.

There's al so sone questions that we were

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

SALT RI VER VOLUME 22 05/ 18/ 2016 4797

refusing to provide source data fromour rating curves,
and you got what we have. Those rating curves were
done in the early '90s. They were done in a
pre-internet world, at |east our access to the
internet. You know, there was no backup and what not.
They're just gone.

So I've submtted what we've got. Yeah,
that's -- no nore to say. |'mnot hol di ng back
anything. Just doesn't exist. They were done on
software that was in a DOS platform for the Upper
Ri ver, the Upper Salt. The other stuff was done with
that too, but the files are just gone. Don't know
where they are. So it's been many years.

CHAI RVAN NOBLE: Let's take a break,

10 mnutes. We'IlIl cone back about 10: 15.

(A recess was taken from10:04 a.m to
10: 17 a. m)

CHAI RVAN NOBLE: | think we're ready to
start, M. Slade.

REBUTTAL DI RECT EXAM NATI ON ( CONTI NUED)
BY MR SLADE:
Q Ckay, Jon, and we're on Slide 101 of your
Power Poi nt .
A Yes, we are. So here we get to the point of,
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after having sone phil osophi cal discussions about
rati ng curves and whatnot, we get down to the neat of
it and say if you're going to pick a rating curve,
these are ny recommendati ons, | ooking at di scharge
related to the 10 percent flow all the way up to the
2-year flow or 2-year peak.

I would recommend that we use the naxi nuns
for this average versus maxinumthing that | showed you
on a previous slide.

And in Segnent 6 | use the range of
Dr. Mussetter's 10 sections, his 4 and the Land
Departnent 6, as | understood the recommendati on there.
I'mtrying to be cooperative there.

In Segnent 5 | think both he and | were using
the cross section 6 from Segnent 6 as representative of
a rating curve for Segnent 5.

In Segnent 4 used M. Burtell's at Roosevelt
curve. | felt lIike, based on ny experience on the
river in Segnent 3 and 2, that that was nore
representative of conditions near riffles, so nore of a
limting depth, and used that for both Segnents 3 and
4, rather than the curves that were in the Land
Depart nent report.

In Segnent 2 used M. Burtell's nean depth
curve, but acknow edging that that is a nmean depth and
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t hat sone adj ustnment would need to be nmade for nmaxi mum
depth. Based on M. Burtell's field cross sections,
saw t hat the nmaxi nrum dept hs was typically about tw ce
t he average depths at low flows. That nay be the
nunber, but, again, recognizing that these are for
near-limting conditions, and they're not really
typical of the overall river experience.

Q So where M. Burtell devel oped his curve was
actually in Segnent 4; is that right?

A One of his curves. So his at Roosevelt data

was at a station that is |located in Segnent 4, yes.

Q He was using it to apply to Segnent 3?
A That's ny under st andi ng, yes.
Q So you have used that to apply to Segnent 3

and to Segment 47?

A That's correct.

Q Ckay. It's right on the border?
A It's near the border, yeah.

Q Near the border. Ckay.

And Segnent 6, where you used Dr. Mussetter's
10 cross sections, 6 of those cross sections -- or,
excuse ne, 4 of those were your own cross sections?
A 4 of those were his and 6 of them came from
the Land Departnent report.
Q And t he additional ones that he included were
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the nost imting cross sections that he could find; is

t hat your recoll ection?

A That's ny recollection of his testinony, yes.

Q Ckay. So the depths that you're going to
report include the nost limting cross sections?

A | believe so, yes.

And, again, based on the other information
that | considered, | consider those to be limting and
low relative to the kind of boating that we know
occurred. But be that as it may, it still shows depths
that are sufficient for low draft boats, which | eads ne
to the next slide, on Slide 102, and this is just a
chart of the depths.

Q And | et ne pause you, Jon. This is also
anot her slide that was corrected, and the correct
Slide is Exhibit CO55 Part 398-102, and that's the
slide that we're | ooking at in the Power Point?

A Yeah. | noticed sone errors on there when |
was checking things on Monday, so | nmade those
corrections.

Q Ckay.

A Really not nmuch to say. It's a table of
val ues, and you see those depths. You can see that the
10 percent values are greater than a foot. The
90 percent values are kind of in the ballpark of 3 feet
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or alittle bit nore. The nmedians are, you know, a
foot and a half to 2 and a half feet. And you al so see
that there's a high flow season, generally from
February to May. And, basically, | took the | owest
value in that tine period when the hydrograph started
to rise seasonally and then the peak of it, you know,
so we get the high and the | ow.

Q Whi ch val ues do you think are hel pful for

under st andi ng t he common depth of the river?

A The common depth of the river.

Q That's a newterm| interjected there.
A No, good.

Q So let's pull that term back.

Whi ch val ues are hel pful for understandi ng
the depth of the river as it would apply to snal
boat s?
A | think, in fact, we should go back and
reread Tyler's comment; that trying to say the depth of

a 40-mle segnent is just kind of a non sequitur.

Soif I"'mtrying to say -- if you put a gun
to ny head and said pick one value, | would say if
you're | ooking for an estimate of what the -- sonething

near the limting condition would be for those
segnents, pick the nedian daily, and I think that would
reasonably depict the kinds of boating that could occur
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a reasonabl e anount of the year. So that woul d be the
medi an daily entire year for each of those segnents.

Q Ckay. Can you talk a little bit about what
the high flow of boating season depths are and how
they're represented on here?

A Yeah. So they're depicted as a range,
because during the high fl ow season, there is a range
of flows. So the |ow value would be -- I'"m | ooking at
t he hydrograph and sayi ng when does it start to rise in
that winter, late wi nter season, and when does it fall
in the spring. And whichever is |ower, |I'm picking
that and relating it to a rating curve; and then | take
the maxi rumduring that period and relate that to the
rati ng curve.

Q Are those nedian daily depths for the high
fl ow boati ng season?

A Yes.

Q Ckay. So those are simlar to what you see
as the nedian daily, but taken during a certain period
of nont hs?

A Yes. And then as you say that, another way
to characterize that is, if you |look at the high flow
season and | ook at the maxi num val ues there, they're
all lower than the 90 percent. So the nmedian daily
val ues fall below that 90 percent value. So by | ooking
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at the 90 percent value, you incorporate the seasonal
fluctuation, for the nost part.

Ckay. So beyond the rating curve, you think
about is the river susceptible to navigation. | think
the flow depth is a very inportant conponent of that.
It's kind of a binary descriptor. |[If you don't have
t he depth, you don't have the boating. So we | ook at
rating curves and all the other things that | tal ked
about there.

If you want to |l ook at a flow duration, you
want to | ook at the percent of tinme that the boatable
conditions exist. And the seasonality, is there a
regul ar season of high flowor is there -- if you | ook
at these -- if they were truly erratic and
unpr edi ct abl e and you | ooked at the seasonal
fluctuation, it would either be a straight line or it
woul d | ook |i ke a sawtooth, go up and down, up and down
t hroughout the entire year.

Al so, when you're considering susceptibility
to navigation, you have to be thinking about a specific
boat. | don't think you can answer the question is the
river susceptible to boating w thout having a boat that

it woul d be susceptible to. So |I'm not understandi ng

answers of opposing wtnesses who say, "Wll, | didn't
consi der a specific boat, and yet |I'mrendering an
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opi ni on about whether it's susceptible or not."

And | would say I"'m 1l ooking at the | ow draft
boats, maneuverable | ow draft boats nmade of wood,
canvas, materials that were available at the tine.

And, of course, when you're making that
deci si on about susceptibility, you have to be thinking
about what obstacles were there at the tine when the
river was in its ordinary and natural condition

Q So is it your understanding that none of the
opponent experts actually considered a type of boat
when t hey decided that the river was nonnavi gabl e?

A Wth the possible exception of Dr. Newell,
that was the direct answer that we got, yes.

Q But Dr. Newell didn't do an assessnment of the
dept hs of the river?

A That's correct.

Q Ckay. So no one who did an assessnent of the
depths of the river for the opponents did any anal ysis

to determne if those depths would support any type of

boat ?
A A specific type of boat, yes.
Q Wiether it was a snall boat or a | arge boat?
A Never tied the two together, yes.
Q Ckay.
A And when | | ook at the rating curves, as well
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as the other information, ny conclusion is, very
specifically, that canoes, canoes of the type that were
avail able at the tinme of statehood and before, could
have been used year-round in Segnents 2 through 6.

There are, obviously, differences in degree
of difficulty based on rapids, primarily, in the Upper
reaches, but bel ow Segnent 2 rapids really aren't an
I ssue, and we see that both in historic accounts and
our observations today in undi sturbed parts of the
river.

And there would typically be other types of
| ow draft, maneuverable flatboats, so could have been
used, susceptible to those kinds of uses.

Q And that's consistent with what the
hi stori cal accounts have shown?
A Yes, it is.

And duri ng seasonal periods of high flow you
woul d have the same kind of boats, obviously, you would
take at low flow, but you have a little nore water
And | think we heard from experts on our side, who have
been down the river nmultiple tinmes, would suggest that,
yeah, you could get bigger boats down it at higher fl ow
rates. And that's indeed what the experience of
M. Logan was in his trip when he waited for the spring
runoff and took a trip on down.
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And then you get down to Segnent 6, and there
the water is relatively placid and they have nore fl ow,
and | think you could get slightly bigger boats with
nor e | oad.

And | think another differentiating point,
again, as |'ve nentioned this a nunber of tines now,
and I'll just briefly go through this, is the
di fference between having boated the river and offering
opi ni ons on susceptibility. Not having been down the
river and sayi ng what can go down the river or not even
having seen it, in sone cases, like Dr. Newell, 1 think
you lend | ess credence to their opinion about what can
and can't happen on a river that they've not seen.

Simlarly, if you haven't been around the
bend and you haven't sat in a boat, it's very difficult
to have a solid opinion about what can and can't happen
on the river. And you use that experience to interpret
the kind of information, the mathematical infornmation,
that you're getting out of your rating curve.

One thing | find consistently anpbng the
experts who have been on the river in historical
accounts is that none of these foll owi ng obstacles
prevent navigation on the river: Nobody -- they report
having seen riffles, riffles and rapids, but navigate
t hrough them pass them |In sonme cases, in rare cases,
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lining them for whatever reason they decided to do it.
Nobody reported any problens with beaver dans, with
brai ding, with marshes, flash floods, or with any kind
of flow that sonehow m ght be considered erratic,
accordi ng to people who qualify thensel ves as experts
in boating in any of the historical accounts.

Q So there was sone testinony, | believe from
M. GCookin, about narshes on the river. D d you find
any evidence in the record to support that there were
mar shes on the river that woul d have i npeded
navi gati on?

A Well, again, termnology is inportant. So it
depends on what you nmean by on the river. [If, by the
river, you're including what I would call the
fl oodpl ain, the Ingalls surveys references sonme | ow and
swanpy | and under Tenpe, and there may have been ot her
pl aces as well that were low within the fl oodpl ain.

The maps that Ingalls drew thensel ves don't
i ndi cate any marshes or -- along the corridor of the
low fl ow channel itself. They draw it as a two-Iline
stream bank, that doesn't indicate that that would be a
problem Nor did any historical account say, boy, we
got to this point and we were in a nmarsh. Nor did any
hi storical description of the channel itself say, yeah,
it's -- like, for instance, Bartlett, who said it was,
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you know, 2 feet deep and several hundred feet w de for
the next hundred mles or so, you know, he didn't say
except for the place where it was narshy. W don't see
anything like that at all.

Wth regard to rapids and riffles
specifically, I think sonme of the experts counted up
rapids and counted up riffles. And |I'm not aware that
that -- in any of the court decisions that I'mfamliar
wth or any of the cases that |I've worked in, that
rapi ds were certainly accounted for in the discussion,
but there was no case where | saw where soneone said,
well, there's a rapid on this river; therefore, it's
not navi gabl e.

And certainly it doesn't apply to Segnents 5
and 6. There are sone riffles in Segnent 5, one weak
rapid in there that's naned. And then Segnent 6, we
know of no rapids at all. There are a couple of places
where the fl ow accelerates in the undi sturbed portion.

And then in the accounts that we heard of and
the pictures that we' ve seen, you don't see pictures of
rapids, with the possi ble exception of the Tom Rai ns
account, where there's ten-year-olds or nine-year-olds
or sonething stole a boat and it descri bes them
negoti ati ng the shoals, which | guess soneone coul d
interpret as being a rapid, but it certainly wasn't so
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difficult that a couple of children in a ferry boat
couldn't get their way through.

And, again, | point out that for downstream
travel rapids really are not an issue. They're sone
work to get up when you're going upstream which
expl ains why nost of the traffic has been in the
downstream di recti on.

And, again, the neaning of the rating system
when it's rated V or below, it neans that it's
boatable. VI are unboatable. The difference is the
difficulty and the skill needed and the consequence if
you have a probl em

And there are many boating gui des avail abl e
for Segnents 2 and 3 of the Salt River. The existence
of a boating guide seens to inply that boating is
expected and that they expect you to get through the
rapi ds and have a successful trip.

Rapids and riffles do inpact the boat type,
to sone degree. So you're clearly not going to take
the Queen Mary down the Salt R ver Canyon, but you are
going to take snall, naneuverabl e boats that have | ow
drafts. But your heavy-| oaded, deep draft boats,
you're typically not going to take them down through
the kinds of rapids that we have on the Salt River.

Q Jon, there was a question, | believe, that
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cane up when | was talking with M. Burtell about
where, exactly, you got your classification for the
rapids. Did you cone upon that fromthe Salt R ver
Canyon W/ derness Boating Map fromthe Forest Service?
A Yes. So in ny original presentation, there
were slides included with rapids, and | had pictures of
the actual rapids classifications, docunents that I
used. And | believe | referenced those in ny
t esti nony.

There's several different sources. One

that's not in the presentation that | used was -- oh,
it's Duwain Whitis, and he has a coauthor. It recently
cane out from RiverMaps. | also consulted that, but

it's essentially consistent with the Forest Service
map. And those are all disclosed and they're in the
record.

Q So for Segnents 2 and 3, we can safely assune
that those rapids are based off the Salt R ver Canyon

W | der ness Boati ng Map?

A. Yeah.
Q And that's Exhibit C043 Part 370.
A. That's correct.

Slide 108, another way to consider what
I npact the rapids have on navigability is to listen to
what the people that have actually boated it say. And
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none of themreported having any significant issues in
Segnents 3 t hrough 6.

And there are sone |larger rapids in
Segnent 2, but none of themindicated they were
particul ar problenms that couldn't be surnounted
either by running or portaging or lining, dependi ng on
the flowrate and the boat type and what the day was
like.

And they're boated at a w de range of
ordi nary di scharges within that ordi nary range.

Segnment 109. Not segnent 109. Page 109,
Slide 109, first of all, once again, the river is not
brai ded. W heard sonme expert testinony suggesting
that there's a couple of splits here and there and that
made it braided.

Be that as it may, none of the people that
have boated the river, none of the experts who have
boated the river reported any problens with figuring
out which split of the split flow or the split and
rejoin a short distance |later, which way to go.

And t housands or tens of thousands of people
have boated the Segnents 2 and 3 over the years, and
there's not a big pile of bones out there where people
have stopped and di ed because they couldn't figure out
whi ch way to go.
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Cccasionally you pick a wong channel. You
stop and you learn for next tine. But these are not
i nsur nount abl e or even significant obstacles at all.
Every one of the braids identified by Dr. Miussetter and
M. Burtell are routinely boated, w thout difficulty.

None of the historical accounts nention any
of problens with that due to braiding. And |I should
al so point out that field experience, those who have
been on the river will tell you that the splits are not
necessarily shallower. W' ve heard sonme di scussion
about that, and | think I talked about that a little
bit yesterday, so | won't repeat nyself.

Agai n, nmarshes, you asked ne that question
just a second ago, and, again, we don't report any
problems with that, so | can skip past Slide 110.

Slide 111, we tal ked about it, and | think
M. Gookin brought up the point of flash floods being a
problemon the Salt. Certainly not in Segnment 6, where
he was -- the bulk of his testinony was focused. It's
just not the type of river where flash flooding is
really conducive to -- the floodplain is too wide. The
wat ershed is too | arge.

Certainly there are floods that occur, and
sone of them have relatively rapid rise tines conpared
to, say, the M ssissippi or sonething, but not what |
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woul d consider flash fl oods where the nythical wall of
wat er m ght be charging down the Valley of the Sun
her e.

In Segnent 1 through 4, because it's in a
canyon, you mi ght have a tendency to see flash floods
nore likely to be comng out of a side canyon, that if
you happened to be there at that particular nonent, |
t hi nk nost boaters would view that as a | ucky
experience and take sone pictures and get a | ot of
internet hits; but those are extrenely rare situations.
The |i keli hood of seeing one is rare. | have never
heard of any account of any boater, in the tens of
t housands of boaters, who have had problens with flash
fl oods that caused their trip to stop.

There have been tines in the comrerci al
outfitters where they've not run trips because the
river had cone up, but that was nore of a case where
you | ooked at the river and go, oh, not today.

So flash flooding really is not an issue,
and, generally, the solution is you wait it out. So..

Q So if you're thinking about a historical boat
and a boater wi th val uabl e goods traveling down any of
t hese segnents, would flash floods be a reason that the
river i s not navigabl e?

A Ch, no. No, no. First of all, they're
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extrenely rare. They're outside of the ordinary range.
And, yeah, like | say, | just -- we know of no accounts
where that's been a problem for anybody on the Salt

Ri ver, Segnents 2 through 6.

The di scussi on, again, about erratic, the
termerratic, as | pointed out in ny direct testinony
and rebuttal to sone of the things that Dr. Littlefield
said, it may have been erratic fromthe perspective of
an irrigator frustrated that there was lots of flow in
the river when they didn't need to irrigate and there
was | ess when they did. Certainly that would be an
accurate descri ptor.

But froma boater's standpoint, wthin the
range of ordinary flow, all of the range within the
ordinary range as | defined it, those are all boatable
flows. So with the kind of boat types that |I'mtal king
about, it really didn't matter whether it went up or
down. You're still going to go out and boat it.

Beaver danms, we've got a couple of things to
tal k about with beaver dans. This was a problem

all eged by M. Gookin, primarily. The actual experts

wth expertise in beaver, we heard from-- oh.
Q Dave Wedman?
A Dave Weedman. Thank you. Sorry. The first

thing to go is the nenory, right?
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Dave Wedman, we heard his testinony. He
said it was very unlikely that we would see beaver
dans -- he was fromthe Gane & Fish Departnent. -- that
we woul d see beaver dans on the Salt Ri ver because of
the size of the river and because of the size of
fl oods.
Q So Dave Wednan didn't testify in these

current hearings, but he's testified before?

A | believe his testinony has been entered as
evi dence.
Q Ckay. And he also has an affidavit that's

al so in evidence --

A Yes.

Q -- 1f you recall?

A Yeah. Ri ght, so that's what we heard in
terns of |ikelihood of their being beaver dans on the

Salt, particularly the Lower Salt River.

We have the boaters' opinions in the
Segnents 1, 2, 3, where the river is relatively
undi sturbed. | think there's consensus on that, and
nobody's ever seen a beaver dam crossing the river up
there. They've seen beaver sign, so chewed trees and
what not, but no beaver danms.

None of the historical accounts describe any
probl ens wth beaver dans on the Salt R ver, and we
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al so know from experti se that beavers don't need to
have dans. They build dans to raise the water surface
to create a nore favorable habitat for thensel ves, for
protection, for ease of noving sticks around so they
can eat them That's the |layman's description of that.

So, and yet there's this persistent opinion
that there were | ots of beaver dans, particularly in
Segnent 6. | believe M. Gookin -- I'msorry, |I'm
going to nove to Slide 113 here and a few other. |I'm
getting ahead of nyself here.

W do know that there were beaver found in
the Salt R ver, that beaver do live in Segnents 1
through 3 and 5, and even in 6 today there are still
sone beaver. | believe there's beaver in Town Lake in
Tenpe. So we've seen beaver sign, but, again, no dans
are seen.

For small, |low draft boats, they're sinply
not an obstruction. W hear that fromthe boating
experts. And even though there's beaver trapping going
on as late as the Day brothers' trips on the Salt R ver
and other rivers in Arizona, again, we don't hear in
t hose accounts of any problens with getting past beaver
dans on the Salt.

Q So howis it possible -- and | think you'll
describe this a little nore. Howis it possible that
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you can have beaver trapping, but not beaver dans
across the channel ?

A Beavers |live on the bank in those cases. On
| arger rivers they tend to live -- they're
bank-dwel I ing. They dig holes there. They don't need
to build a lodge in a river. They don't need -- the
depths are sufficient of the river already, so there's
no need for themto go through the energy of felling
trees and creating dans to rai se water surface
el evations. That's what the experts have told us, and
that's consistent with our observations.

And yet on Slide 114, you see this opinion
t hat nunerous beaver dans existed in Segnent 6, | think
he said one every few hundred yards at one point and
one there woul d be hundreds of beaver dams; and that
they're simlar to diversion dans; and that's what
created the marshes along the Salt; and that they still
exist on the Salt River, which is true; and that beaver
dans, they needed to create this -- the dans are needed
to create depths of 3 feet.

| would note that also in his testinony and
evi dence, M. Gookin suggested that because the Lower
Salt, the Segnent 6, is highly braided, that flow
depths couldn't get nore than a few i nches because they
woul d spill into adjacent channels in the fl oodpl ain,
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creating this braided condition.

And | found that to be inconsistent with the
ability of beavers to create depths of 3 feet. So if,
by raising the water surface el evations, we spread the
river out over across the floodplain, there would be no
| ateral containment or no ability to achi eve dept hs of
3 feet if that were the case.

So it's one or the other. He has to pick
whet her he wants it to be braided or whether he wants
to have 3 foot depths for beaver dans.

The fact that there are beaver dans that
still exist in the Salt R ver, yes; but they're down in
Segnent 6 and they're on the effl uent-dom nat ed
portions of the reach. They're not representative of
the ordinary and natural conditions of the river.

Q There's no fl ooding that cones through at
t hat point, generally speaking?

A No. Floods are severely limted down there.
The river is nanaged to mnim ze floods. There are
still floods that cone through, but not nearly with the
frequency that they once did.

Q And is there | ess anbunt of water com ng

t hrough there today?

A Yes, clearly. The volune's substantially
reduced.
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Q So that woul d provide a reason for beaver to
build a dam t oday?

A Yes, and there's snall channels in which the
beaver coul d reasonably span the channel and create a
dam

The simlarity of beaver dans to diversion
danms is tenuous at best. O course, diversion dans are
mannade, and they're not part of the ordinary and
natural condition. That's the primarily difference.

Di version dans are anchored artificially,
typically with, you know, driven piles, either wood or
steel. They're anchored with wood and dirt. Beaver
don't have piles and dirt and rock technol ogy, unlike
us.

Beaver dans al so are designed to overtop, so
they span the river and the water flows over the top
and through thenm whereas diversion dans can span the
river, but they can also be located in a portion of the
river where they just need to siphon off a side
channel. So often they're located in | ocations where
you're not really increasing the depth. You're just
pushing it off to the side and into a canal; where the
beaver dans are tended to be built in shall ow areas
where they're trying to raise the water surface
elevation. So they're kind of put in different places
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as well. So the simlarity there is not much.

In terns of a boating experience relative to
that, a | ot of diversion dams, you just go around them
or you go through the sluice. That's been ny
experi ence on the Verde, where diversion dans are.
There are a nunber of those. In sone cases you carry
around them \Wereas on a beaver dam typically you're
tal king about a lowvelocity portion of the stream
It's narrow. W described this in detail in other
testinmony. You pull the boat up the side of it, lift
it up onto the damor slide it on the dam if you're
not going to run it, and then slide it down the other
side and clinb back in and keep going. So the
simlarity there is quite tenuous.

The idea that there could be hundreds of dans
in Segment 6 stretches credibility. | took
M. Gookin's cross sections from6b and sai d, okay,
wel |, how woul d a beaver go about creating this pool of

3 feet deep water? And if you look at his rating cross

section --
Q This is Slide 115.
A. W're on Slide 115, correct.

In order to get to just the depth of 3 feet,
it would be a thousand foot w de beaver dam according
to his cross section. And if we say, well, the beaver
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wanted a little area of nore than 3 feet and say the
dam woul d be 3 and a half feet, in order to create
enough area so there would be a greater than 3 feet
zone, it would need to be even nore, at 1,800 feet.

' munaware of any 1,800 foot w de beaver
dans anywhere spanning a river channel, so that seens
li ke an inpossibly long |l ength. And you think about a
30-foot tree, it would take 60 30-foot trees end to end
just to get across 1,800 feet. |[If you assune they
needed sone overlap in order to provide sone stability,
so if you put a tree in a river and there's no overl ap,
not hing to anchor it, it's going to float on
downstream you would need many nore than a hundred or
a hundred trees to get across.

Let ne get the exact nunber here.

A hundred trees. It would take a hundred
trees to span that channel just one tine. And if you

needed enough trees in there to actually build a dam

wth a base and a top to it, | estimated that you would
need -- I'msorry. DdIl wite this down here?
Q Is it 170 trees, that you have on the slide,

needed per dant

A 170 30-foot trees or 41,000 trees if they
were every couple hundred yards, as suggested. So
41,000 trees in Segnent 6, if those trees were spaced
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20 feet apart on both banks, that would be trees 3 feet
deep away fromthe bank. Every one of them woul d be
felled to build that many danms. That's just an

i mpossi bl e nunber of dans.

So what he suggested is clearly beyond what
the river would support. And there really is no need,
because we know, from |l ooking at pictures and readi ng
descriptions, that the river typically had depths that
woul d be supportive of beaver w thout dans.

On Slide 116, turn to the question of is
Segnment 5 in its ordinary and natural condition today.

Q And why is this inportant to consider, Jon?

A Well, it's inportant because we are able to
go out and | ook at Segnent 5, and it's nice to know --
and the upper portion of Segnent 6, and say, well, are
we | ooking at or boating on or experiencing the river
as it existed in its ordinary and natural condition, or
has it changed substantively since that tine.

Q So where boating occurs, we're trying to be
consi stent with what PPL Montana has directed the
parties to do, which is determne if boating is

occurring in a substantially simlar river?

A That's correct. Yeah.

Q Ckay.

A So there's a couple of things that have been
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suggested. That the channel bed was sandier in the
past .

And on the slide here, on Slide 116, 1've
identified Dr. Mussetter by Mus and M. Gookin by Gkn.

That it was |l ess stable in the past; that the
channel has degraded or scoured, and so it's deeper and
narrower than it was; that the channel is nore of a
single thread channel now than it used to be in
Segnment 5 and the upper part of 6; the channel has
noved | ocati ons, the boating channel is not in the sane
place it was prior to hunman inpacts; that the channel
sl ope has changed; and the vegetation along the stream
IS now nore dense than it used to be; and that the
hydr ol ogy has changed.

And ny initial evaluation of all of those,
based on ny consideration of the evidence, is in the
| ast colum there; that sone of those things are
possi bl e, but there's no evidence to suggest that there
are; sone of those things are true, for instance, the
hydr ol ogy; and sonme of themare really not relevant to
t he question of navigability. And I'll take each of
those in turn as we nove to |l ater slides.

So it matters for a couple of reasons. One
IS because we want to know how do we consi der the
nodern boating record. It makes a difference to the
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rel evance of the trip where we took the Edith down,
which was a replica of a historic boat. And it also is
rel evant to our field observations.

Wiet her it was sandier in the past, it's
possi bl e that | ess sand exists in the channel right
now. My observations on the ground of boating and
being in that reach and actually scuba diving in
Segnent 5, |looking at the bed, is that it's probably
rocki er than Segnent 6 ever was, but it's not
significantly rockier than, say, Segnents 2 and 3. So
near canyon reach, it may be slightly rockier, but we
don't have any evi dence or observations there that
suggests this is how sandy it was.

So froma boater's perspective it's easier to
boat over a sandy bed channel than a rocky bed channel.
Rocks stick up. They're harder. So if it was sandier
in the past, it was probably easier -- it was easier to
boat. But, again, we don't have any evi dence to say
one way or the other.

Was it nore or |ess stable? Again, the kind
of stability differences that we're tal king about, the
river channel may nove fromtine, if that's what's
nmeant by unstable. That's probably not a proper
description of an Arizona river, certainly. The | ow
fl ow or the boating channel wll nove fromtinme to
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time. That's a characteristic of the Col orado R ver,
which is navigable. So that's kind of irrelevant for
t he question of navigability, the fact that the | ow

fl ow channel can nobve around, where it m ght have been
st abl e.

Let's nove to Slide 117 and tal k about the
hydrol ogy for just a second. There certainly has been
sone change in the seasonality of runoff wth the
upstream dams. They're designed to store water and
rel ease it for nunicipal and irrigation uses, and
typically the greatest demands are in the sumer. So
it shifts the high fl ow season fromwhat was primarily
wnter to now primarily sunmner.

The nmedian daily rates are simlar between
the shifted high fl ow season and what was originally
there. The annual nedian rate does increase, because
there's a |l onger period of rel ease than woul d have
been. So the high flow period now under rel ease
conditions is longer than the high fl ow period would
have been under ordinary and natural conditions, by a
coupl e of nont hs.

Anot her difference is the I ow fl ow season
goes to near zero. So today it's very difficult to
boat when the river is turned off, primarily in the
W ntertine; whereas in the past the |ow fl ow season was

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

SALT RI VER VOLUME 22 05/ 18/ 2016 4826

still boatable by snall boats.

Q Dr. Mussetter, his testinony was consi stent
wth that when he went out to the river at 8 cfs,
ri ght?

A That's right. And that was ny experience
when | went out around 10 cfs, or whatever it was when
| was out there. So it's -- | boated. | neasured it
out and | boated. | was in ny canoe 80 percent of the
time, 81 percent of the time, but the riffles were --
sone of the riffles were very shall ow and we dragged
t hrough t hose.

Q And you woul dn't expect to see flows that | ow
during the natural and ordinary condition of the river?
A No. We're estimating the 10 percent | ow
bei ng around 224 cfs, according to our recomended fl ow

rates. So there's a big difference in the river
between 8 cfs and 224 cfs. | personally have boated in
nmy canoe and ny kayak at different tines at 90 cfs, and
| didn't need to get out of ny boat once between the
put-in below Stewart Muntain and G anite Reef.

There's al so an inpact on the floods, as I
mentioned just a mnute ago in tal ki ng about Segnent 6.

I n general, the fl ood peaks and vol unes are reduced.

Fl oods are not eli m nated, however. There still are
sone floods, and I'lIl show you sone slides to
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

SALT RI VER VOLUME 22 05/ 18/ 2016 4827

illustrate these principles that I was just talking
about .

Slide 118 shows the change in seasonality.
The blue is our reconstructed predam hydrograph
showi ng the nedi an daily di scharges, and that's the
jagged line with the high flow period that curves
around March to May. And then today, in the orange or
copper color there, is the nedian daily discharge
hydr ogr aph bel ow Stewart Muntain for the nodern period
of record, which is postdate Stewart Muntain. | think
it starts in 1935, sonething |ike that, around that
time frane.

Q So this shows what you were just previously
expl ai ning, which is the current hydrograph, which is
in orange, goes down to nearly zero or zero on either
end of the graph there; is that right?

A That's right.

Q Ckay. And you don't see that condition
happening in the reconstructed natural hydrograph,
which is in blue?

A No. So their lows are lower. Their highs
are actually a little |l ower, but the duration of their
hi ghs are longer in nodern rel ease peri od.

Soinny mnd, it's a shift of seasonality,
but there's still a high flow period, so...
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If we |look at the flood record, this is just
a plot on Slide 119 of each year and the hi ghest peak
flow rate, instantaneous flow -- peak flow rate for the
year. And you can see that in the postdam period there
have been one, two, three, four, five, six floods above
30, 000 cubic feet per second and another five above
10, 000 cubic feet per second.

So floods do still make their way down there.
Particularly 1978, '79 were large fl ow years where you
had sonme decent-si zed peaks, one that exceeded
60, 000 cubic feet per second.

So the answer to has the hydrol ogy changed,
yes; but it hasn't really changed in the sense of it's
created flow conditions that would -- flow rates that
woul d not have existed prior to the managenent of the
dam

Moving to Slide 120, another way to determ ne
is this streamin its neaningfully simlar condition,
has it changed, is to | ook at the channel pattern; and
the sinplest way to do that is just to | ook at an old
map. We have a map from 1903 and we have a nmap from
2015, both created by the Federal CGovernment. [If you

| ook in the upper right above here, you can see that

essentially the pattern is the sane. It's primarily a
single channel. There are sone splits here and there.
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| counted and neasured the splits, and in 1903,

17 percent of the Segnent 5 had a split channel in it.
In 2015 it was 12 percent. | would not consider a

5 percent variation there to be significant at all.

We can al so conpare on this graph to | ook at
t he channel position. And as you | ook in the upper
right there, fromthis slide that was produced
previously -- | believe this was Slide 95 in ny
previous report. -- you can see that the position is
nearly identical; that, yeah, there are sone spots
where it's noved a little bit, but froma boatman's
perspective, if the channel's noved even a few hundred
feet in one direction or another, as long as the | ow
fl ow geonetry is about the sane, which that's what it
appears to be, it nakes no difference to whether it's
boat abl e or not.

So channel positions change. W know t hat
fromthe Col orado River, which is navigable. W know
that fromthe M ssissippi River, where the channel
position changes fromtine to tine in response to
flows. It's kind of irrelevant and not a significant
change at all.

Q Jon, you' ve done sone work on the Col orado
River; is that right?
A Yes.
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Q Is it your understanding that there's
actually a piece of land that Arizona owns in
California today because of the avul sion of the river?

A There's a piece of land that's on the west

side of the river because of avul sion, yes.

Q And that's Arizona Land Departnent | and?

A Yes.

Q Ckay. So that's where the river used to go?
A Yes. Yes.

Q Ckay. Do you know how far that avul sion

occurred or the channel mgration in that instance?

A It's a big chunk of |and, but other than
that, | can't give you acreage or distances. W're not
tal ki ng about tens of feet. W're tal king about
t housands of feet. So...

Yuma |Island, | believe they call it,
sonet hing |i ke that.

Yeah. So another thing, way to | ook at
whet her the channel has changed or has there been a
change in wdth, there's been sone suggestion that the
channel has significantly narrowed. |If you go out
there today, a narrow river is not a problemwth

respect to boating. So whatever narrow ng has

occurred, it's not a narrow river today. |If you go out
there on a Saturday or a holiday weekend, you'll see
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many people floating down side by side, with plenty of
roomfor lots of people. So narrowing is not an issue.

In both cases, the old map and t he newer
maps, both map the river with the sane synbol. Rather
than using a single blue line, they map it as a bl ue
zone, which indicates that it has a significant w dth,
measurable at this map scale, which is 1 to 24, 000.

So ny conclusion there is there has been no

significant change in width. And there's sone field

ways to | ook at potential w dth changes as well, that
we'll go through in just a mnute.
Moving to the next slide, 121, we'll talk

about the bank vegetation. There's been sone
suggestions that the bank vegetation is substantively
different. And it's inportant to recognize that bank
veget ati on changes along arid region streans in
response to floodi ng and wet periods and dry peri ods
and, al so, through invasive species that have cone in
her e.

So we | ook at a 1934 aerial and a 2010
aerial. These were fromDr. Missetter's presentation,
his Slides 98 and 99. And, indeed, there has been
increase in plant density, particularly in the
fl oodpl ain; nuch | ess so al ong the banks thensel ves.
The bank vegetation is about the sane, and we see that
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nore deeply looking in, zoomng in on this photograph
and these | ocations. You don't see a significant

i ncrease in the anount of vegetation that appears al ong
t he actual bank line. So we didn't see that.

M. Gookin provided on his Slide 215 a
reproducti on of sone historic natchi ng photographs from
Webb and Betancourt, on Page 324 of their report, |
believe. Wll, they're in the record because they're
in M. Gookin's report. And one of the first
phot ographs is from Septenber 9th, 1938 at 2, 390 cubic
f eet per second, and then anot her one from March 7th,
after the '78 and '79 fl oods that occurred, one of
which was a large flood. And you can see in that case
there was much | ess bank vegetati on because of the
floods. So at least in 1978 and '79 there was not an
i ncrease i n bank vegetati on.

Al so, you note that the channel width there
is areflection nore of the discharge than any change
in the geonetry of it. The alignnent's practically the
sanme. This location is downstream of Stewart Mountain
Dam The dam not the gage.

You can also go out there and |l ook at it
t oday. We have an ol d phot ograph, that was previously
in ny presentation, from 1908 at the Salt- Verde
confl uence, sone folks in a rowboat, four people in a
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| ong rowboat pedaling along there, with a dog on the
shore. W' ve seen and tal ked about this a little bit,
right at the Verde confl uence.

Q And | et ne pause you there, Jon. This is
anot her slide where there's an additional photo that's
been added, and this is now we're |ooking at Slide 123
from CO55 Part 398.

A Yeah.

And so | | ooked through ny records and found
a photograph in that sane area of the trip |I took that
was about 10 cfs, and then it bunped up to about 280
bel ow t he Verde confl uence. And, again, you don't
really see a change in the character of the river in
that location. 1It's a placid river. You know, the
boati ng experience | ooks about the sane in the two
canoes.

There's sone big trees along the bank and
there's sonme brushy trees along the bank. There's sone
sandy areas and sone rocky areas on the foreground
where the dog is standing. And you see the sane kind
of thing if you go out there today. So not a huge
i ncrease in the anount of vegetation. There's clearly
nore tamari sk since that canme in in the '30s, but the
banks and tree line, it doesn't seemto be particularly
narrow there at all.
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Q Are there fewer cottonwoods in Segnent 57
A | didn't do a -- there still are cottonwood
and sycanore along the river. | didn't do a count and

woul d have no way of counting themup in the historic
period, but they're still there. There are a |lot nore
tamari sk, particularly as you get down closer to
Granite Reef Dam Around the bend from | believe
that's called Red Mountain, there right above ny son
Nat han' s head, you get down bel ow there and the
floodplain in particular is very choked with tamari sk.
That's in the backwater of G anite Reef.

Anot her way to | ook for, you know, the change
is to go out and | ook at sonme of the classic indicators
of postdam degradation. So if you crack open a
t ext book and say what happens downstream of a dam
deepening is one of the things that the textbook wll
tell you that coul d be expect ed.

Sone of the things that -- those kinds of
i ndi cators that you would expect to see are just not
found in Segnent 5. Those include sonmething called a
perched channel. So if you | ook at where the split
fl ow channel s used to be and are now a single
channel -- there's one just upstream of the Verde-Salt
confl uence. -- those perched -- or those channels that
were now not actively part of the | ow fl ow channel are
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marsh -- | ow marshy areas. They're not significantly
rai sed above the existing channel bed.

Anot her thing you m ght see is sonething
called a hanging tributary. So where streans have
rapi dly degraded downstream of a dam the tributaries
cone in, and instead of joining at grade, you know, bed
to bed, they cone in above and then drop over in a
little waterfall or into the river. You don't see
anything like that. The tributaries all join at grade,
so they natch bed el evation to bed el evati on.

If the river's been extensively deepened, you
woul d obvi ously expect to see extensive cut banks or
eroded banks wth vertical bare banks with trees
falling over and material falling in. And you don't
see a lot of that. The vegetation, bank vegetati on,
is pretty good. The banks are sl oped appropriately.
There are, of course, sone cut banks, because it's
a natural river and that occurs al ong any natural
river.

You woul d al so expect to see, if a recently
degraded river were there, that the trees woul d have
their roots sticking out into the air, as opposed to
being in the ground. You see a little bit of that, but
you don't see an excessive anount of that that woul d be
i ndi cative of | ong-term degradati on.
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Anot her indication of |ong-term degradation
on a main stemof a river below a dam woul d be head
cuts, and you see nothing of the sort on Segnment 5.

Q Can you explain what a head cut is?

A A head cut is a vertical drop in the bank and
the bed elevation. So you're running along the bed and
then it cuts off and has a vertical slope and proceeds
on. It would be unlikely to see those on a perenni al
river, but it would be one of the things to | ook for.
And you don't see those.

So to class --

CHAI RVAN NOBLE: M. Fuller -- oh, did
you finish that slide?

THE W TNESS: Sure.

CHAI RMVAN NOBLE: It | ooked |like you were
reaching to change your slide. W are at 123 and we're
noving to 124, and we're going to take a break.

THE W TNESS: Okay.

CHAI RMAN NOBLE: About 10 m nutes.

(A recess was taken from11:08 a.m to
11:18 a. m)

CHAI RMAN NOBLE: W're going to have to
pull the plug at noon straight up. W nmay go just a
m nute or two over that, but we can't go nuch over.

MR SLADE: Okay. And just so the
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parties and the Conm ssion is aware, we may be finished
by noon, but it also may be the case that we need about
hal f an hour tonorrow.
CHAI RVAN NOBLE: W'l do what we need
to do.
BY MR SLADE:
Q And we are on Slide --
CHAI RVAN NOCBLE: 124, 1 hope.
BY MR SLADE:
Q -- 124 and noving on to 125.
A Right. W finished 124. Let's go to 125.

So we go to the question of deepening, did
the river get deeper there. | think there's the
assertion that the river got narrower and deeper and,
therefore, was nore navigable. That was
Dr. Mussetter's concl usion.

| woul d point out that he al so provided sone
conpari sons of topographic data right bel ow the dam
based on a data set from 1903 and 2001; and, in fact,
that actually shows the opposite of what he concl uded.
It shows that the bed el evation was nearly the sane,
maybe slightly higher in that area. So it's
i nconsi stent with his testinony about it deepeni ng, and
that's where the maxi nrum effect of deepening that you
woul d expect to be, is right at the outlet of the dam
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Q So, Jon, opponents have put forth the
argunent that the Segnent 5 condition is potentially
deeper because of downcutting bel ow Stewart Mount ai n
Dam and you're saying that this |longitudinal profile

that Dr. Mussetter put forth shows, actually, the

opposite?
A Yes.
Q Ckay.
A Moving to Slide 126, there are other ways to

| ook for potential increases of depth. This is one
way, i s conparison of historic photographs. In the
upper left there, you see a historic photograph from
1910 of the Sheep Bridge on the Salt River. The piers
of that bridge are still there. The bridge itself was
taken out, | think in the 1965 flood. | took sone
friends boating |ast Saturday and went through here and
snapped a picture.

Q And this is your additional slide, CO55 Part
398, Slide 1267

A Yeah. | | ooked through ny files, and I
didn't have any pictures of this. | think it's called
Foxtail Crossing now. | didn't have any pictures right
there, so | went and took this one. It was kind of ny

best recollection of about the angle, and | didn't get
it as good as | would like to have gotten it, but you
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can see the pier that's right there. |[|'ve got ny
poi nter over it. |It's kind of a white thing and
sonebody painted Foxtail on it, | think is what it says

ri ght now.

But one thing you notice here is that -- we
don't know the flowrate in the upper left. W do know
that it was 700 cfs |last Saturday. But the river is
actually quite a bit wder right here, and this is
actually one of the shall owest spots on the river. You
can still see bedrock cropped out in the bank on the
right. Again, so, clearly, it's not deeper. This
island has cone up in elevation. The pier is nore
buried than it used to be in the past.

Sorry about that. W are not going to Skype
anyone.

So, like | say, the evidence here suggests
that the river is not deeper. |In fact, it suggests
it's actually shall ower here as well.

Q Is one of these pictures |ooking upstream and
t he ot her downstreantf

A | believe they're both | ooking downstream

Q Ckay. So the tall pier that we see in the
pi cture on the left, where would that be | ocated on the
new picture that's on the bottomright?

A If you can see ny little crosshair of ny
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pointer, it's right below there. |It's that white
thing. And for a description of that for the
transcript, it's basically above the 6 in 2016.

Q Ckay. That | ooks like it's on river right;
is that correct?

A The river actually splits around it, so

there's an island there now. So the river goes on both

si des.
Q Ckay.
A The floodplainis alittle lower. The nmain

channel is a little higher.

We woul d expect that if there had been
significant degradation, the pier there would -- rather
t han bei ng buried, would be exposed nore; and that's
just not what we observed in the field.

And | nentioned that bedrock crops out there.
There's sone ot her places where bedrock crops out in
Segnent 5 between Stewart Muntain Dam what's now
Stewart Muntain Dam and the old Arizona Dam abut nment.
You see it in the bed at the first rapid downstream of
the Water Users entry. Those who are famliar with
this reach will know where |I'mtal king about. You see
it at the bank in Bull dog Rapid above the Bl ue Point
Bridge. You see it in the right abutnents of the
picture | just showed you a second ago. Were the
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tubers take out, bedrock crops out in the bed of the
channel. | believe that's Takeout 4 or 5, | think it
is. It's before you get to the -- | forget the nane of
the crossing now And you also see it in the bed at
Phon D. Sutton. So there's bedrock cropping out in the
bed at various points in Segnent 5, and you al so see it
in the bed just upstream of where the old Arizona Dam
abut ments are.

| woul d point out that you do see sone of the
sandy bed in the foreground right here. W heard sone
di scussi on about whether it's sandy or not sandy. You
see that kind of sanme sandy bed at | ocations of

tributaries now, but not in this particular |ocation at

this tine.

Q In Segnent 5 today you still see sone sandy
beds?

A Yeah. [It's a gravelly sand, but it's sand.

So there are ways to ground-truth that
hypot hesi s about whether it's deeper or not. Wen we
| ook at the historical accounts, what we hear in the
det ai |l ed descri ptions of people that boated through
here was that this was kind of the easy reach. This is
ki nd of where they night boated it. You know, they
never got out of their boat. They made good ti ne.
They made twi ce the distance that they did upstream
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So the kind of descriptions we have here is this is the
easy boating reach, which would not be consistent wth
it being wide and brai ded and shal | ow.

The Sheep Bridge crossing, as | showed you,
bei ng able to conpare conditions there, and it doesn't
appear particularly deeper or narrower. |t actually
| ooks wi der. VWhen you boat this at 8 -- you boat it at
8 cfs, the entire segnent, what you don't see is a
really deep, narrow slot in the m ddl e sonewhere. The
pool s are about as wide as they are at higher flow and
the riffles are a little narrower, but there's no, you
know, V-shaped notch that you would expect if it were
severely degradi ng.

So which brings you to the question of why
woul dn't you see that textbook response downstream of
the dans. There's a couple of reasons for that, that
you can see, that you see when you go out and you do
your fieldwork. One is, the bed naterial is relatively
coarse. There are a lot of cobbles on the bed of the
stream The fact that there are cobbl es makes the bed
nore resistant to change and takes bigger flows to nove
them As we saw, the flood history indicates that
there are fewer big floods.

The fact that it has a pool and riffle
pattern. Oten in pool and riffle systens, when you

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

SALT RI VER VOLUME 22 05/ 18/ 2016 4843

have an adjustnment due to sedi nent depravation or

what ever, the riffles mght becone a little | onger and
steeper, which actually would make them nore difficult
to boat than they woul d have been in the past. So you
see the adjustnent in the riffles, rather than over the
| ength of the entire river.

Anot her reason that you m ght not see that
cl assic textbook response is the presence of shall ow
bedrock. | just nmentioned where it crops out in
pl aces, and that would prevent |ong-term scour from
deepening the river.

Simlarly, the adjustnent in the bank m ght
be nmuted by the presence of caliche or cal cium
carbonate in the soils and that conprise the bank, as
well as sone clay materials in there that give it nore
cohesi veness and prevent them from being rapidly
er oded.

The banks thensel ves are generally
wel | -vegetated. Look at the historic photographs and
t he nodern photographs, and they're fairly
wel | -veget ated, and that hel ps stabilize them and
prevent the adjustnents.

Anot her way to --

COWM SSI ONER ALLEN:  Wade.
MR SLADE: Question here, Jon.
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THE W TNESS: Sure.
COWM SSI ONER ALLEN:  Yeah. Actually,
t he docunent that we have before us, Slide or Page 128,
is not what is showing up here. This is one -- in the
docunent we have, it's 129.
BY MR SLADE:
Q Did we skip a slide here, Jon, "How did the
Ver de Respond to Dans?"
A Ch, maybe | switched here. |Is that the one
that was 128, is "How did the Verde Respond?”
Q Yes.
COW SSI ONER ALLEN: It's listed as 128.
THE WTNESS: Yeah, | think I m ght have
flip-flopped those. Sorry about that. W'IIl get to
that in just one second.

BY MR SLADE:

Q Ckay.
A I think I felt that --
Q So this would be, in the handout that people

are |looking at or if you're followng along, Slide 129,
whi ch you have up here as 128.
A Sorry. |I'ma persistent editor, and | was
trying not to, and | nust have flipped the order of
t hat because | felt that it fl owed better.
MR. SPARKS: For the record, is this a
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substitute for what we have as 129?

MR SLADE: No. This is the sane as

Slide 129.

CHAI RVAN NOBLE: Ckay. |Is 128 in the
exhi bit?

MR SLADE: Yes, it is.

MR ROJAS: | believe it's his 129.

THE WTNESS: They're just different
or der.

CHAI RMAN NOBLE: "How did Verde Respond
to the Dans" is ny 128.

THE W TNESS: It's now 129.

MR RQIAS: And his 129.

CHAl RVAN NOCBLE: And ny 129 is "Wy
Woul d Segnent 5 Not Have the C assic Post-Dam

Response?”

MR. RQIAS: Yeah. They're just out of
or der.

CHAI RVAN NOBLE: Okay, was that supposed
to be 1287

THE WTNESS: They're just -- the
order's just been changed.

CHAI RVAN NOBLE: Ckay.

THE WTNESS: They're the sane slides,
just different order.
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CHAI RVAN NOBLE: Okay. But when the
Appel l ate Court is |looking for what we said, how are we
going to explain to them what 128 and 129 is?

THE WTNESS: | think they will have
fallen asleep by this point and won't have noti ced.

MR SLADE: W do this periodically to
make sure everyone's paying attention. You know that,
M. Chai r man.

CHAI RVAN NOBLE: No, we have a
desi gnated attenti on-payer.

MR SPARKS: | wusually slamny thunb in
the door to nake sure I'mli stening.

THE WTNESS: Now, I'mtrying to get
done by noon, and all this chatter is slow ng ne down
her e.

CHAI RVAN NOBLE: You're fine. W
apol ogi ze.

THE W TNESS: Another reason it may nute
the response is, there is sone sedinent inflow from
sone of the tributaries. |If you're a frequent boater
of this reach, you'll know that the tributary right
above the diving cliff, the cliff-diving area, had a
little flood, brought in a lot of sedinent, and it's
actually filled in the pool, and you can no | onger junp
off it. You can no longer junp off that cliff.
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And, again, the infrequency of bankfull
di schar ges.

So those are sone physical reasons why
you m ght not expect that classic response to there
bei ng a dam bei ng upstream and sone of the sedi nent
trappi ng that m ght have -- that undoubtedly did occur.

And this is not dissimlar from other
responses we've seen on danmmed rivers in Arizona.

BY MR SLADE:
Q And we're now on Slide 128 of Q053 Part 385.
A Yes, we are.

If we can | ook at how t he Verde responded.

So in ny experience on the Verde, | found it to be nore
brai ded downstream of the dams and no obvi ous signs of
degr adati on, based on ny field experience.

Dr. Mussetter's firmwent out and did sone
detailed work there, and their concl usi on bel ow both of
the dans on the Verde was that there are few
reservoir-rel ated norphol ogi cal changes to the river
bel ow t he dam

What they're saying there is, it didn't get
deeper and it didn't change the shape of the channel
downstream of the dam That's what their very detail ed
assessnent concluded for the Verde. So it's not
surprising at all to see a simlar kind of effect on
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the Salt.

When | go out and |look at the Gla River,
boati ng the reach bel ow San Carl os Dam again, we see
no obvi ous signs of degradation. The sane kinds of
reasons; shall ow bedrock, cobbly bed. And that's the
condi tion we see.

So ny conclusion, noving on to Slide 130,
which | think we should all be in consensus is nunbered
130, is that Segnment 5 is substantively in the sane
condition that it was -- today as it was in its
ordi nary and natural condition prior to the
construction of the dans.

So, physically, the channel of the river
| ooks about the sane. There may be sone m nor changes,
but not hing substantive with respect to the boating
condition of the river.

Q So let me ask you that in another way, Jon

Has the conditions of Segnent 5 changed such
that the river's substantially inproved regarding its
navi gability?

A No. No, | believe when you go out at 90 cfs,
100 cfs, 200 cfs, a thousand cfs, 2,000 cfs, all rates
that |1've been out there on the river, you' re seeing
substantively the sane river you saw before; sane
w dt hs, generally the sane depths, sane pattern, sane
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kinds of riffles and rapids.

And that al so applies to the upper segnment of
Segnent 6, which | have been lunping in ny
consi deration here, until you get to the backwater area
above Granite Reef Dam

Q And what's your assessnent on how nuch of
Segnent 6 is above the backwater?

A It's about a mle fromthe confl uence down to
where you start to feel the effects of the backwater
from G anite Reef.

Q And so your assessnent, as you just said, is
that the top of Segnent 6 for that first mle is al so
not substantially inproved for navigability purposes?

A That's correct.

Q And what does that nean in ternms of where the
Edith did its trip?

A That it's substantively simlar. So the
Edith in 1911 woul d have seen a river that | ooked about
the sane at that flow rate that we experi enced when we
went out there with Brad in August of 2015.

Q And before we nove to the next slide,
regardi ng Segnents 2, 3 and the other segnents, 1'I]I
ask you the sane question.

In Segnent 2, is the river changed in a way
that's substantially nore navigabl e today?

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

SALT RI VER VOLUME 22 05/ 18/ 2016 4850

A Segnent 2, you sai d?
Q Yes.
A No. No, and | believe M. Burtell agreed

wth me on that point.

Q The sane question for Segnment 3 above
Roosevelt Dam

A The sane answer; no change.

Q And for Segnment 3 bel ow where you just tal ked
about, where Roosevelt Lake is, and Segnment 4, we can't
make t hat assessnent today?

A Vell, we do know that it's significantly
di fferent because of the inpoundnent.

Q Ckay. And we can nove on now to Slide 131.

A The only point | want to nake with this
Slide 131 is that when in tal king about the river, it
does vary by segnent and by degree, the conditions
thereof. And there's a substantial difference between
Segnent 6 and Segnent 1 in terns of rapids,
classification of rapids, presence of riffles, whether
it's a narrow canyon, w de fl oodpl ain, the channel
mat eri al s goi ng from bei ng rocky and bedrock to
primarily sand and gravel and a little bit of cobble,
and al so the degree of human i npacts.

So describing the river and maki ng
characterizations of the Salt R ver above Roosevelt
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Lake and downstream here in the Valley of the Sun, very
different river, very different characteristics.

On Slide 132, a couple of other m scel | aneous
topics | want to take care of. W heard a |lot of
testinony, primarily fromDr. Littlefield, about GO
survey designations and that they had not neandered the
river, the Salt River, in a way that would be
consistent with their designation of it being
navi gabl e.

In the Court cases that |'ve worked on and
|'ve read about, the G.O survey designati ons were not
di agnostic, nor were they relied on, in talking to
ot her Attorneys CGeneral in other places.

The information that's been communicated to
me is that the GLO survey notes are just not a part --
a significant part of the decision. And the reason for
that, as | understand it, is because the basis of their
deci sion of making it navigable or nonnavigable is
general ly unknown. And the surveyor guidance said if
it's navigable, neander it; but they don't have
specific guidance that says this is how to determ ne
whet her it's navigabl e or nonnavi gable. So what they
were | ooking at is an unknown.

Q So, for exanple, Jon, when Ingalls went out
in 1868 to survey the Salt, Phoeni x was just becom ng a
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settlenent town; is that right?

A Yes.

Q Ckay. And he nade a note that there was
about 50 people, | believe; is that correct?

A That's approximately correct, yeah.

Q So we don't know if Ingalls | ooked at the

Salt, saw no boat traffic, and based on that, nade his
determ nation that it was nonnavi gabl e?

A | talked to a surveyor who had had a career
with BLM and has done a | ot of boundary work. He
basically picked up the nantle that Don Sinpson |eft
and wote the boundary determ nati on manual a | ot of
peopl e use, a big white book.

And | talked to Jerry about that question and
what were the GLO surveyors using to nmake this
determ nati on and was he aware of a nmanual or whatnot.

And his answer was, no, there wasn't any
manual , there wasn't any specific guidance. And his
under st andi ng was that they would cone into an area and
| ook around and see were there any boats on the river;
and if there were, they would call it navi gabl e.
Beyond that, he wasn't aware of anything.

So if that's true and that's the case for the
Ingalls in 1868, they would have gotten here, there
woul d have been a snall settlenment that was | ust
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starting up in the Phoenix area, and they clearly
didn't see any boats attached to it. And that woul d be
consistent with the historic record and that there
weren't a lot of boats. So not seeing it, they nade
their designation. W knows what el se went into the
decision. So we have to | ook to other factors.

Q But all of the historical boating accounts
that we have in the record occurred after 1868; is that
ri ght?

A As far as we know, yeah. W don't have a
date for M. Logan, except that it was before 1873, but
that's all we know.

Also, it's inportant to recognize that what |
understood fromDr. Littlefield s testinony was that
the U S. Patent Ofice, when they made those deci sions
to patent |land that was in areas of the floodplain or
near the stream and whet her they reserved it or not
reserved it, they were not making their own
particul ari zed assessnent of the river at that point.
They were | ooking at the (G.O survey maps and sayi ng was
it nmeandered, was it not neandered, and what can we do
with this parcel.

So it was not the case of someone goi ng out
to the river and | ooking at the conditions and
considering historic data and | ooking at fl ow depths
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and seasonality and all the kinds of things that we' ve
tal ked about. So to suggest that there are uni que
assessnents there going on, is perhaps stretching the
record a bit.

Moving on to Slide 133, a couple other points
in the history that | think that were m sstated, that |
would |ike to correct.

One, that the Salt River corridor was not
densely populated in 1868. |If you | ook at the
Phoeni x -- the ancestor to the town of Phoeni x, that we
heard fromthe Ingalls, was not nany people here,
certainly not hundreds, and certainly definitely not
t housands or tens of thousands. And that was the first
community. Simlarly, by the tine statehood rolled
around, still the population was relatively | ow, nost
of it centered around the comunity of Phoeni x, Tenpe.

But i medi ately upon settl enent here, dans
were constructed. Those diversion dans were an
obstacle to sone types of commercial boating. | think
everyone agrees that the danms were obstacl es.

And then we had the railroad arrive pretty
early, 1879, the town of Maricopa, relative to
popul ation growh. So there were alternative nethods
avai |l able, and there was no alternative to supplying
water for irrigation.
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Moving to Slide 134, it's inportant, also, to
interpret the context and the Apache threat that
exi sted until the 1880s. W saw that in our discussion
yesterday of McM Il enville and Geroninb's attack on
t hat community.

Again, |I'll underscore, as | said yesterday,
the A obe mning district is not |ocated on the Salt
River. | guess it's near the Salt R ver in the sense
that | live near Casa G ande. | don't. It's a
di stance away. The ore was sent east or down to
Fl orence for processing. It was not sent in any pl ace
that was along the Salt River. So putting it on the
Salt R ver wouldn't have hel ped themat all.

I would also like to point out that all the
di scussi on about the Hohokam civilization and whet her
t hey' ve used boats or not used boats, the presence of
those irrigation diversions over many centuries
suggests that there was conditions in the river that
wer e conduci ve.

It speaks to the stability of the river. The
river was not noving around so frequently that they
could not maintain irrigation canal heads. The river
had sufficient depths that with relatively | ow
technol ogy they could divert substantial anpunts of
wat er .
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You t hink about trying to siphon off -- sone
canal s had capacity for 300 cfs. Siphon off 300 cfs
froma river that, as all eged, was shall ow and brai ded
and had nmultiple channels, that would be a very
difficult technological thing to do with the tools that
they had in hand; and yet they had not just one, but
many, nmany canals that irrigated, you know, nore than a
hundred thousand acres at a tine.

So there is sone informati on regardi ng the
informati on of the historic -- fromthe prehistoric
tinmes that does speak to the area of navigability.

Q And, Jon, before we nove on, | would like to
pause there. There have been sone questions about the
Nati ve Ameri can evi dence, including the Hohokam and
proceedi ng peopl es, that have used boats on the river.
And | would like to talk a little bit about that
evi dence and hand out a few docunents so we can --

MR MJRPHY: |Is there a slide on this?

MR. SLADE: No, there's not. But |'lI
be providing exhibits that are in the record.

MR MJRPHY: Ckay.

MR SLADE: So what |'ve handed to the
Comm ssion is a packet of the evidence that we will be
taking a ook at that's in the record.

MR MJURPHY: Can | get the nunbers,
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pl ease?
MR SLADE: It's comng, and |'ve

gi ven - -
MR SPARKS: Until then, it's a secret.
MR SLADE: And |'ve given the

Conm ssion a packet, and I'lIl hand out, with Paul a's

hel p here, the individual evidence nunbers as we go
t hr ough t hose.
BY MR SLADE:

Q And, Jon, do you recall that there was sone
questi on about the Hohokam boating and the canoes or
the canals that may have been used or may not have been
used for boats?

A Yes.

Q Ckay. Can we suffice it to say that possibly
a canoe was found, and there nmay have been a theory

that canals were used by boats?

A Boats were used on canal s?

Q Yes.

A We heard sonme specul ati on al ong those |ines,
yeah.

Q And we don't have any nore information beyond
t hat ?

A | don't.

Q Ckay. And we've al so heard sone testinony, |
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believe, fromDr. Newell about the conditions that

woul d need to exist on a river that would preserve a

boat .
Do you recall that testinony?
A Yes.
Q Ckay. And do you recall Dr. Newell talking

about anaerobic nmud that woul d be needed to be able to

preserve a boat like a reed raft or sonething simlar?
A Yes.
Q And you're not an expert in archaeol ogy, but

you are an expert in geonorphol ogy. Do those
conditions where there's anaerobic nud exist on the

Salt R ver?

A Not al ong the main channel of it, no.
Q Ckay. Do they exist on the Col orado Ri ver?
A Agai n, not along the main channel, no.
Q So if you would need anaerobic nud to

preserve a reed boat, you wouldn't find it on the Salt
or on the Col orado River?

A Not al ong the main channel, but it's possible
in some of the marshy areas adjacent to the channel,
t hat m ght exist.

Q Ckay. Do we know if there's any evidence in
the record of boats fromthe period when the Hohokam
existed that are in the record for the Col orado, that
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were preserved on the Col orado?

A ' mnot aware of any, no.

Q Ckay. And you al ready tal ked about your
opi ni on on how the canals that the Hohokam creat ed
i ndicate that the river would have been susceptible for
navi gation, so we'll pass on that.

Let's talk a little bit about the | ocation of
where Native Americans were | ocated on the Salt.

Dd you hear sonme testinony, | believe it was
fromM. Gookin, that he wasn't entirely sure where the
Nati ve Americans were | ocated, and we ran through the
map by Franci sco Ki no?

A Coul d you repeat that question?
Q Sur e.

Do you recall going through the map by
Francisco Kino in ny testinony -- or in M. Gookin's
testi nony and ny questioning wth hinf

A Yes.
Q Ckay. Let's take another | ook at that map,
and that is Exhibit C046 Part 376.

A I m ght need a copy of that.
Q "Il give you a copy.
A Thank you.
Q So the Conmm ssion has seen this map, and
just would li ke to hear your opinion on -- first of
COASH & COASH, | NC. 602- 258- 1440
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all, this map is titled Original Map of Franci sco Kino;

is that correct?

A. Yes, it is.

Q Ckay. And do you know the date when the map

was creat ed?

A There's a date that says 1701 underneath the
title.
Q Ckay. And do you see where the Salt River is

i ndi cated on there?

A | see where it says "Ri o Sal ado. "
Q Ckay. |Is that another termfor the Salt
Ri ver?
A Typical ly, yes.
Q Ckay. Do you see any settlenents indicated

on there at all?

A | see lots of settlenents. Are you asking in

the vicinity of the R o Sal ado?

Q R ght.

A There are none noted on the nap.

Q Ckay. And do you see where the Gla is on
this map?

A Yes.

Q Ckay. Is it sort of the dark line running

east to west?
A. Yeah. It's called Rio de Hil a.
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Q H1-L-A?
A Wth an H.
Q Ckay. And you see settlenents on the

southern part of that river?

A Yes.

Q Ckay. Do you know what is referred to as The
Rio Azul? Do you know what that i1s?

A I know that in the past, sone fol ks have
call ed the Verde The Rio Azul. Azul neans bl ue and
there is a Blue Rver in Arizona, but it's not in that
| ocati on.

Q Ckay. So we're not sure if, potentially,
that's Segnment 6 of the Salt that Kino referred to
i ncorrectly?

A I think that's a reasonabl e interpretation,
based on the crude norphol ogy of this map, yeah.

Q Ckay. Regardless, are there any settlenents
on The Ri o Azul ?

A There's none shown on this nmap, no.

Q Ckay. So what could be possibly interpreted
as the Salt River, as Kino m ght have seen it, does not
show any settlenents of Native Anericans from his

depi cti on?

A That's correct.
Q Ckay. And do you al so see on the map there
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where it says the word "Apaches” in the top right

cor ner ?
A Yes.
Q Ckay. Is it generally understood that the

Apaches were in the territory that was to the north and
east of where the Pima and Mari copa were?

A That's the testinony that |'ve heard in these
heari ngs.

Q Ckay. And there are no Apache settl enents on
the Rio Sal ado either in that |ocation?

A There are none shown on the map, but | think
we' ve heard testinony that they lived in places al ong
the river, at |east seasonally, the Upper River.

Q If you could take a | ook at now Exhi bit C046
Part 378, which is the next page in the packet, and
that's a book by Robert Hackenberg call ed
"Pi ma- Mari copa | ndi ans, Aboriginal Land Use and
Cccupancy of the Pima-Maricopa |Indians. ™

Do you see that?
A | do.
Q And if you could turn to Page 108, as it's

i ndicated on the left side. So we're on Page 108.

A Ckay.
Q And et nme knowif I'"'mreading this
correctly. I1'mgoing to start where it says "After
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1800. "

A Ckay.

Q "After 1800, further shifting of the Maricopa
vill ages eastward is noted by Spier (1933: 18):

Quote, The Maricopa have lived on the Gla
above its junction with the Salt since at |east 1800.
Their settlenments were on both sides of the river from
Sacate and Pima Butte to Gla Crossing at the western
limt. On nmesquite gathering and fishing expeditions,
they were accustoned to canmp al ong the slough (Santa
Cruz River) at the northeastern foot of the Sierra
Estrella, in the Gla-Salt confluence, and on the Salt
as far upstream as Phoeni x, but they had no settlenents
there. No one |lived permanently on the Salt River
bel ow t he point where it enmerged fromthe nountains.
In fact, the whole of the open plain north of the Gla
to the nountains was unoccupi ed as too exposed to
Yavapai and Apache attacks.'"

Did | read that correctly?

A Yes.

Q So fromwhat that states, can we gather that
at | east Hackenberg found that no one lived on the Salt
Ri ver fromthe southern part of the Gla to the
nmountains to the Northeast? O, excuse ne, no one
lived on the Salt.
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A Yes.

Q But can we also gather fromthat that the
Mari copa had fishing expeditions on the Salt as far
upstream as Phoeni x?

A That's what it says, yes.

Q And does it give a reason why no one |ived
north of the Gl a?

A Yeah. It says it was too exposed to Yavapai
and Apache attacks.

Q W do know that there's a Salt Pinma-Maricopa
Reservati on or community at near the Verde and Salt
confl uence today; is that right?

A That's correct.

Q Ckay. Do you have any idea of when that

communi ty was devel oped?

A | believe it was the m d 1800s.

Q Ckay. Let's turn to C0O53 Part 391 in that
packet .

A Ckay.

MR MJRPHY: Wuld it be possible for us
to get all the exhibits at this point that you handed

to the Conmm ssion, instead of getting them out as you

use then?
MR SLADE: No, it's not possible,
because |I'm not sure which ones |I'Il| use.
COASH & COASH, | NC. 602- 258- 1440
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MR MJRPHY: Well, you gave themto the
Conmm ssion. |Is there a reason that we can't get them
now?

MR SLADE: You're getting themas |I'm
usi ng t hem

MR, MJURPHY: | know, and |'m aski ng can
we get all of them now?

MR. SLADE: And ny answer is no, because
" m not sure which ones I'l| use.

MR SPARKS: Then you shoul dn't have
given themto the Comm ssion.

CHAI RMAN NOBLE: |'m not sure we're
sayi ng the sane thing. The Comm ssion has received --
are receiving themone at a tine.

COWM SSI ONER ALLEN: We've got them all

MR. RQIAS. Yeah, this is a packet.

DI RECTOR MEHNERT: The Comm ssi on has a
packet .

MR MJRPHY: | nean, if the Conmm ssion
has a packet, is there a reason that the attorneys here
can't have a packet?

MR ROJAS: And, Eddie, these are al
al ready in evidence?

MR MJRPHY: At |east the nunbers.

MR, SLADE: Sure, everything is in
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evidence. |If | skip sonething, then | wll --

MR MJRPHY: Well, when you say
everything is in evidence, that's not the nunbers.
Wiat | would like to knowis what is the entirety of
what you just handed to the Comm ssion that | can't
see”?

MR. SLADE: Absolutely. And so if |
skip sonething, for efficiency purposes, which is what
l|"mtrying to do here, then I will let you know what
nunber that is that |I'mskipping. Oherwise, I'll |et
you know what nunber | amusing fromthe packet.

MR MJRPHY: And, M. Chairman, what |'m
wanting is the nunbers now, not as he's using them
since he gave themall to the Comm ssion at once.

MR SLADE: |'m happy to do that as
well. That's fine.

So we're currently tal ki ng about
Exhi bit CO53 Part --

MR. MJURPHY: So you say that you're
going to instruct your assistant to |let us have all
t hese exhibits now? That's -- | asked her, and she
said she couldn't do that.

MR SLADE: Wat |I'mtrying to prevent,
Tom is handing out things that we're not using.

MR, MJRPHY: The Conmm ssion has all of
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t hose t hings.

MR. SLADE: What they have is already in
evi dence.

MR. SPARKS:. Yeah, but what you handed
themtoday is what we care about right now

MR. SLADE: Then we'll hand out what we
don't use as well, and we'll hand out everything.

MR MJRPHY: \Wen?

MR SLADE: Ri ght now.

MR MJRPHY: Thank you.

MR, SLADE: So we skipped the
Exhi bit CO53 Part 90, but we will hand that out.

M5. BREWER |I'Il just nake packets for
ever ybody.

MR SLADE: Ckay.
BY MR SLADE:

Q And what we're on now is Exhibit C053

Part 391, and we're on Page 54.

Jon, do you see where it's | abeled 1872-73 on

t hat page?
A Yes, | do.
Q Ckay. And let ne knowif | read this
correctly.
"AGla CGossing, Salt R ver. For severa

years the Pinas have had little water to irrigate their
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that valley. During this year a large party at Rso't(k
Pi mas accepted the invitation and cleared fields al ong
the river bottom south of their present | ocation.
Water was plentiful in the Salt and the first year's
crop was the best that they had ever known. The notive
of the Mornons on the Salt was not wholly
di sinterested, as they had desired the Pimas to act as
a buffer against the assaults of the Apaches, who were
masters of the country to the north and east."

So fromwhat we read there, Jon, is it your

understanding that the Pimas noved to the Salt in 1872

and ' 737
A That's what it says, yes.
Q And at that tinme, would the river have begun

to be depl eted and woul d di versi ons and dans be in the

river?

A Yes, there were several diversion dans by
that tine.

Q Ckay. And I'll nake sure the parties have

this. W' re on now Exhibit C018 Part 22.

Ckay. Jon, previously in your testinony,
have you stated that there was no known boating on the
Salt by Native Anericans?
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A There's no systematic boating. They found no
hi storical records of boat use on the Salt River by
Nati ve Americans, yeah.

Q Did you have a chance to go back and take a

| ook at this exhibit by Barbara Tel |l man?

A Yes.
Q Ckay. And we're on Page 2 of that exhibit,
and I'll read starting at the second sentence of the

second par agr aph.

"We have records of boats and/or ferries on
t he Col orado, G la, San Francisco, Salt, Verde River
Virgin, and several other rivers. Helen Sergeant
descri bes crossing the Salt River during a storny
season.

Quote, Freighting in those days of rough
roads without bridges, presented sone difficult
operations at tines. Between Maricopa and Phoeni x both
the Gla and Salt Rivers were to be crossed. M
father...told us how on one occasi on, when he was | ucky
enough that only the Salt was in flood, he was able to
hire teansters and equi pnent to haul his freight from
Maricopa to the Salt River, where he got Indians to
ferry the goods across the river in canoes - then he
noved it fromthere to Prescott..."'"

Dd 1l read it correctly?
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A Yes, you did.

Q So at least in this account, when the Salt
River was in flood, there were canoes that the Indians
used to help the freighters nove across the river?

A That's correct.

Q Ckay. Do we know if those canoes were used
in other conditions, apart fromfl ood?

A There's nothing in that account here.

Q Ckay. Based on what you' ve presented to the
Conmmi ssion, is it possible that canoes coul d have been
used in other conditions, apart fromfl ood?

A Certainly the depths and w dt hs and
vel ocities of the river would have been conducive to
canoe travel, yeah.

Q Ckay. But we al so know that based on what we

read, the Native Anericans generally weren't | ocated on

the Salt?
A That's correct.
MR SLADE: Let's -- is this --
M. Chairman, it is 12:00. | probably have, wth Jon,

about 20 nmore m nutes or |ess.

MR SPARKS: Tonorrow.

CHAI RMAN NOBLE: How | ate can you be?
WIIl they hold a chair for a while?

MRS. HENNESS: Yeah, 15 m nutes.
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CHAI RVAN NOBLE: Let's go for another
15 mnutes, and then if we're not done, we're going to
cut it.
BY MR SLADE:
Q Ckay. So we're on Exhibit C028 Part 276,
whi ch everyone shoul d have, including the Conmm ssion,
and this is the "Cultural Resources Overview For The

Proposed Central Arizona Project Water Reall ocation

Pl an. "
And, Jon, could you turn to Page G 15 in
t hat ?
A Ckay.
Q Ckay. And at the -- on the | ast paragraph,

about two-thirds of the way down, there's a sentence
that begins with "The Maricopa.”

Do you see that?

A In the | ast paragraph?

Q Yes.

A Yes, | do.

Q Let me know if | read this correctly:

"The Maricopa farned, hunted, gathered wld
seeds, especially nesquite, and fished the rivers from
boats using nets and traps."”

Did | read that correctly?

A You di d.
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Q Ckay. And did we previously learn fromthe
Hackenberg report that the Maricopa fished on the Salt?

A Yes.

Q Ckay. And here it says the Maricopa fished
the rivers from boats using nets and traps?

A Yes.

Q Let's turn to the next exhibit, C028
Part 313, and this is an exhibit that we | ooked at
before. This is the "HohokamlIrrigation and
Agriculture on the Western Margi n of Puebl o G ande:
Archaeol ogy for the Phoenix Sky Train Project.”

And we won't go into the detail about the
Hohokam aspect that was considered. But if you turn to
Page 112, and I'mon the second colum, first ful
paragraph, and 1'll read it fromthe top.

“In summari zing the use of the tule rafts by
the California tribes, Kroeber states that 'The bal sa
has a nearly universal distribution...it is reported
fromthe...Lui sefio and D egueiio and Col orado Ri ver
tribes.' The Cocopa, who lived along the | ower
Col orado River and the delta, used a w de range of
boats, including the ubiquitous bal sas and | arge oll as
and baskets to transport children and small itemns.
They al so used dugouts, raft formed of |ogs, or brush
tied together. Spier reports simlar conveyances were
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used by the Maricopa and Hal chi dhoma. "
Did | read that correctly?
A Yes.
Q So in this piece of evidence, are they al so
reporting that the Maricopa used sinml|ar types of boats

to dugouts, raft forned of |ogs, or brush tied

t oget her ?
A Yes.
Q Ckay. And, again, we know that the Maricopa

fished on the Salt R ver, fromwhat we previously read?
A Yes.
Q Ckay. Let's turn to Q053 Part 389, and this
is again from Robert Hackenberg, entitled
"Pi ma- Mari copa | ndi ans, Aboriginal Land Use and
Cccupancy of the Pinma-Maricopa Indians,” and this is
Volume I. And if you could turn to Page 82 and the
second paragraph, and |I'mreadi ng the sentence that
starts "Bartlett."
Do you see that?
A | do.
Q "Bartlett, for 1852, |ocates Pinma and
Mari copa fishing parties twelve mles upstreamfromthe
Gla-Salt confluence on the Salt R ver."
Did | read that correctly?
A You di d.
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Q Ckay. So here we have Hackenberg, citing to
Bartlett, that the Pima and Maricopa had fishing
parties on the Salt R ver 12 miles upstreamfromthe
Gla-Salt confl uence?

A Yes.

Q Ckay. And we know, from what we've

previously read, that the Maricopa used boats when they

fished?
A Yes.
Q Ckay. So let's |look at what Bartlett said in

G053 Part 393, and this is the "Personal Narrative of
Expl orations and I ncidents in Texas, New Mexi co,
California, Sonora, and Chi huahua Connected Wth The
United States and Mexi can Boundary Conm ssion, During
The Years 1850, '51, '52 and '53," by John Russell
Bartlett.

And before we nove on too much, has anyt hing
that we've read stated that the Maricopa |ived on the

Col orado Ri ver?

A | don't recall that from what we've read
ri ght here.
Q And has anything that we've read stated that

the Maricopa fished on the Col orado River?

A No.
Q But we have read that the Maricopa fished on
COASH & COASH, | NC. 602- 258- 1440
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the Salt R ver and that they used boats when they
fished; is that right?

A That's correct.

Q Ckay. So let's turn to Page 239, and in
order to put this in sone context, we do have to read a
little bit here.

Do you see where it says "July 3d"?

A | do.

Q Ckay. So that |ooks |like the date of
Bartlett's recordings, is that --

A Yes.

Q Ckay. And I'll read there.

"I n order to make the nost of ny tine while
waiting the arrival of Lieutenant Wi pple and party, |
determ ned to take a short trip up the river Salinas,
as far as the 'Casas Grandes,' or ancient remains said
to be there. | asked a couple of Maricopas to go with
me as guides, and offered thema red flannel shirt each
for their services."

And |I'm going to keep reading, Jon, so that |
keep everything in context.

"They wi shed two others to acconpany them if
| would take themon the sane ternms. Finding that I
consented so readily, they parleyed a while, and they
denmanded for each a shirt, six yards of cotton, and
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sundry small articles, without which they decl ared they
woul d not go. Francisco, the interpreter, was their
spokesman, and | have no doubt urged themto nmake this
demand. | refused to accede it, and told themthat
Franci sco and one ot her would answer ny purpose, as
first proposed.™

We'll skip this main paragraph and we'|l
turn -- can't skip that, because we've got to nake sure
we're not getting accused of cherry-picking here. So
I"lIl read it again, starting "At six o' clock."

"At six o'clock this norning we set off, the
party consisting of Dr. Wbb, Messrs. Thurber, Pratt,
Seat on, Force, Leroux, and nyself, wth attendants.

Li eutenant Paige, with six soldiers, also acconpanied
us, that officer wi shing to command t he opposite bank
of the Gla, as well as the |ands contiguous to the
Salinas, with a view of establishing a mlitary post in
the vicinity of the Pima villages. After crossing the
bed of the Gla we pursued a westerly course about
eight mles to the point of a range of nopuntains, near
whi ch we struck the bottom | ands. W now inclined nore
to the north, and in about eight mles struck the
Sal i nas, about twelve mles fromits nouth, where we
stopped to let the animals rest and feed. The bottom
whi ch we crossed diagonally, is fromthree to four
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mles wide. The river we found to be...eighty to one
hundred and twenty feet wide, fromtwo to three feet
deep, and both rapid and clear. |In these respects it
is totally different fromthe Gla, which, for the two
hundred mles we traversed its banks, was sluggi sh and
muddy, a character which | think it assunes after
passi ng the nopuntai nous region and entering one with
al l'uvi al banks. "

Jon, this is the description that the Land

Departnment used previously in their reports; is that

right?
A Yes, 1t Is
Q Ckay.

"The water is perfectly sweet, and neither
bracki sh nor salt, as would be inferred fromthe nane.
W saw fromthe banks many fish in its clear waters,
and caught several of the sane species as those taken
inthe Gla. The margin of the river on both sides,
for a wdth of three hundred feet, consists of sand and
gravel, brought down by freshets when the stream
overflows its banks; and fromthe appearance of the
drift-wood | odged in the trees and bushes, it nust at
times be much swollen, and run with great rapidity."”

Jon, based on that description, is the river
in flood as they're viewng it right now?
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A No. |In particular, the clear water would
indicate that it was not in flood.
Q Ckay.

"The second terrace or bottomland, varies
fromone to four mles in width, and is exceedi ngly
rich. As it is but little elevated above the river, it
could be irrigated with ease. At present it is covered
W th shrubs and nezquit trees, while along the
i medi ate margin of the stream | arge cotton-wood trees
grow. Near by we saw the renmai ns of several |ndian
w gwans, [several] of which seened to have been but
recently occupied. Francisco told us they were used by
his people and the Pimas when they cane here to fish.
He also told us that two years before, when the chol era
appeared anong them they abandoned their dwellings on
the Gla and cane here to escape the pestilence.

OM ng to the intense heat, we lay by until
five o' clock, and again pursued our journey up the
river until dark, when, finding a little patch of poor
grass, we thought best to stop for the night. Supper
was got, and a good neal made fromour fish. As we
brought no tents, we prepared our beds on the sand.

We had not |ong been in when we saw a body of
twelve or fifteen Indians on the river nmaking for our
canp. At first sone alarmwas felt, until Francisco

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

SALT RI VER VOLUME 22 05/ 18/ 2016 4879

told us that they were Pinas. They proved to be a
party whi ch had been engaged in hunting and fishing."
"1l stop there.
Jon, fromthat description, it said "twelve

or fifteen Indians [were] on the river making for our

canp. "
Do you know what's neant by on the river?
A Well, he doesn't give us any other
descri ptions, but he says that it's -- that they're on

the river. That typically would nmean that they're in
the water and floating on it. | couldn't say they're

flowmng along it or across fromit or next to it or

anything like that. It says they're on it, so...
Q So we don't know, based on that description?
A It's not very specific, but it does say on

t he wat er.
Q Ckay. But we know that the Maricopa and Pima

fished wwth boats, and we know that they fished on the

Sal t ?
A That's correct.
Q Ckay. And 1'll finish that paragraph.
"They were a jolly set of young nen, dancing
and singing while they remained with us. | told them

we would like a few fish for breakfast, if they would
bring themin. Wth this encouragenent, they took
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| eave of us, promsing to fetch us sone in the norning.
But instead of waiting till the norning, they returned
to the canp about m dnight, aroused the whole party
with their noise, and wi shed to strike a bargain at
once for their fish, a pile of which, certainly enough
to last a week, they had brought us. There was no
getting rid of them w thout naking a purchase, which I
accordingly did, when they left, and permtted us to
get a few hours' nore sleep.”

So based on the rest of the description,
Bartlett doesn't say anywhere that they did or did not
use boats?

A He does not nention boats.

Q Ckay. And, again, based on what you know
about the susceptibility of the river and historical
descriptions |like Bartlett described, is it possible
t hat the Maricopa could have been using boats?

A Putting all these pieces of infornmation, yes,
it's possible.

Q Ckay. Just a few nore questions.

You were asked about -- excuse ne.
Dr. Mussetter tal ked about the Graf article

yesterday. Do you have that in front of you?

A | do.
Q And that's Exhibit C042 Part 366, and
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believe Dr. Mussetter tal ked about how, on Page 28
[sic] of that exhibit by Gaf, it tal ked about sone
downcut ti ng.

Do you recall that?

A | do.

Q Do you know what the study reach of the G af
article was?

A Yes. It's shown, actually, on Figure 2,
whi ch is on the second page.

' m not seeing page nunbers here, actually.

But it stops in the -- in Segnent 6. It does
not extend all the way up to Granite Reef Dam nor up
to the confluence of the Verde River, and does not in
any way i nclude Segnent 5.

Q Ckay. And does Dr. Gaf give a reason for
what contri buted to the downcutti ng on Page 128?

A Are you | ooking -- oh, there's the page
nunbers.

Yeah, he does. |In the |ast sentence of the
par agr aph, last full paragraph on the page, that
gravel mnes in the channel contributed to this
downcut ti ng.

And, in fact, we did a conparison of bed
el evations through this reach for the Fl ood Control
District of Maricopa using 1999 detail ed topography and
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the 1903 topo set. And what we found was, simlar to
what Dr. Graf concluded, was that the degradati on was
limted to the central portion of Dr. G af's reach,

ri ght here, and upstream of the sand and gravel mnes a
few mles, there was no evi dence of degradati on since
1903.

So it's difficult to pin the degradation in
this reach on the sedi nent depravation in the Salt or
Verde River Reservoirs. No doubt there is sedinent
i mpoundmrent there, but because there's no degradation
noted in the profiles from G anite Reef on down to
about the Gl bert Road alignnent, at the tine we did
that study, it's likely that inmpoundnment of sedi nent of
the dans is not related to the degradati on.

The degradation that's here is a direct
result of direct excavation of the bed by sand and
gravel mning. It is also a consequence of the
channelization that's gone on of the Salt River through
t he Metro Phoeni x area.

Q Ckay. And that's not the area where
M. D npck took his boat, is it?
A No.
Q Ckay.
CHAI RVAN NOBLE: M. Slade, it's going
to have to be now.
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MR. SLADE: Okay.
CHAI RVAN NOBLE:
9:00 a. m

W' | |
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convene again at

(The proceedi ngs adj ourned at

12:16 p.m)
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a full, true, and accurate record of the proceedi ngs,
all done to the best of ny skill and ability; that
t he proceedi ngs were taken down by ne in shorthand
and thereafter reduced to print under ny direction.
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            1                 CHAIRMAN NOBLE:  Good morning.  Welcome



            2  back.  I don't think anyone's here for the first time,



            3  so we won't do introductions.



            4                 Mr. Mehnert, I suspect we need a roll



            5  call for the record so that we can start.



            6                 DIRECTOR MEHNERT:  Commissioner Allen?



            7                 COMMISSIONER ALLEN:  Present.



            8                 DIRECTOR MEHNERT:  Commissioner Henness?



            9                 COMMISSIONER HENNESS:  Present.



           10                 DIRECTOR MEHNERT:  Chairman Noble?



           11                 CHAIRMAN NOBLE:  Present.



           12                 DIRECTOR MEHNERT:  Commissioner Horton,



           13  of course, is not with us this week.  But our attorney,



           14  legal counsel, Matthew, is here.  So we're ready to



           15  go.



           16                 CHAIRMAN NOBLE:  Mr. Slade, are you



           17  ready to proceed with your direct?



           18                 MR. SLADE:  I am.



           19                 CHAIRMAN NOBLE:  Mr. Fuller?



           20                 THE WITNESS:  I am ready.



           21                 CHAIRMAN NOBLE:  Could we get both of



           22  you to say that again so we can check the makes?



           23                 THE WITNESS:  I'm not.



           24                 MR. SLADE:  I think we're all already.



           25                 CHAIRMAN NOBLE:  Okay.  Thank you.
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            1         REBUTTAL DIRECT EXAMINATION (CONTINUED)



            2  BY MR. SLADE:



            3      Q.    Okay.  Good morning, Commissioners, and good



            4  morning, Jon.



            5      A.    Good morning.



            6      Q.    When we left off yesterday, we were going



            7  through your PowerPoint, and that is Exhibit C053



            8  Part 385, and we were stopped at Page 81 of that.  Is



            9  that your recollection?



           10      A.    Yes, it is.



           11      Q.    Okay.  And you were going through the



           12  beginning of your hydrology recommended flow rates; is



           13  that right?



           14      A.    That's right.



           15      Q.    Okay.  And the reason we're looking at that



           16  is so that we can determine later on what the depths of



           17  the river might have been?



           18      A.    Yes, in part.



           19      Q.    And that's used to understand the



           20  susceptibility of the river for boats?



           21      A.    Yes.



           22      Q.    Okay.  So please proceed.



           23      A.    Of that and the seasonality of flow.  And,



           24  again, my objective in what I'm presenting here is to



           25  summarize what was in the written report that I
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            1  provided that goes into these things that I'm talking



            2  about in more detail.  And, also, I should say that



            3  there's a lot that all of the experts agree on, and I



            4  think our differences as far as the numbers are really



            5  not that far apart with respect to navigability.



            6            And I should also back up, I realized this



            7  morning as I was looking at my slides, and say that



            8  there are specific indicators of flow that I think are



            9  sufficient to describe the ordinary conditions of the



           10  river, and that would be the mean annual discharge.



           11  And I include that because it's a commonly used value.



           12  It's available in lots of different formats.  For



           13  instance, the tree ring data that we looked at



           14  yesterday is depicted as mean annual.



           15            I know that there's been other documents



           16  submitted comparing rivers where mean annual discharge



           17  was used as the comparison.  So I thought it's useful



           18  to continue on with that.



           19            We also have the median annual or the annual



           20  median discharge, as well as some discharge descriptors



           21  to describe the range of the flow, and we can do that



           22  on an annualized basis.  That's the flow duration data



           23  that you'll hear me talk about, such as the 10 percent



           24  flow or the 50 percent flow or the 90 percent flow.



           25  And those are based on daily values averaged for the
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            1  entire -- computed for the entire year determine the



            2  medians or the 10 percent or the 90 percent.



            3            And then there's seasonal data.  In the past



            4  we've depicted those as monthly average because that



            5  was a readily available data by which to depict the



            6  seasonal variation.  We had some feedback saying, well,



            7  the average, they would rather see the median daily



            8  based on medians of each calendar day.  And that's



            9  fine.  It shows the same trend, and it makes no



           10  particular difference for the determinations of



           11  susceptibility of navigation.  So we're doing that as



           12  well.



           13            So the seasonal data that I'm now presenting



           14  are based on the medians of each calendar day computed



           15  from the USGS records, and I'll talk about that a



           16  little bit more.  But those data sets were not as



           17  available as they are today when we did our original



           18  work back in 1992.  So the fact that you can download



           19  the digital format online now makes treatment of those



           20  data much easier than what we had in the past.



           21      Q.    And, Jon, let me ask you sort of an overhead



           22  question here.  Have you seen in other cases where



           23  navigability was at issue, for example, in the State of



           24  Oregon or the State of Washington, where they've done a



           25  similar susceptibility analysis by computing
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            1  reconstructed flows and then the possible depths that



            2  those flows would equate to?



            3      A.    Yes.



            4      Q.    Okay.  So this is something that's been done



            5  previously in other states?



            6      A.    These are pretty standard techniques, not



            7  only in navigability studies, but in just hydrology



            8  studies in general.



            9      Q.    Okay.



           10      A.    So there's not a lot of new science going on



           11  here with the hydrologic data that we're presenting.



           12            So let's move along into the slides and make



           13  some progress there.  So we're at Slide 81, and in this



           14  slide I'm telling you the data sets that we're using



           15  and how we're getting to what I'm saying is what I



           16  think would be a decent consensus position for the



           17  hydrology.



           18            And for Segments 1 through 5 we're using the



           19  full USGS stream data, full period of record, and that



           20  was indeed the recommendation that Dr. Mussetter made.



           21  He pointed out that the data that we had used in the



           22  past, which was based on information that was



           23  published and in a book format and readily available



           24  has another additional 20 years.  So, sure, that can be



           25  included.
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            1            And what we did for Segment 1, we're looking



            2  at the sum of the White River from the White River gage



            3  that's closest to the confluence of the White and Black



            4  and the Black.  So we're summing up those records



            5  directly.



            6            And for Segment 2 we're using the USGS gage



            7  that's near Chrysotile, and I've listed the gage number



            8  and the periods of record, the dates, the years of



            9  record that are available.



           10            For Segment 3 we're looking at the Salt River



           11  near Roosevelt, which is one of the longest records of



           12  gages in Arizona.



           13            And then to get Segment 4, because of the



           14  influence of the reservoir, we're taking the two gages



           15  that are upstream of the reservoir -- three gages --



           16  two gages, yes, so that would be the Salt River near



           17  Roosevelt and Tonto Creek above Gun Creek.  So we're



           18  getting the two arms of Roosevelt and adding those



           19  together, knowing that we're missing a fair bit of



           20  drainage area there to the point of the beginning of



           21  Segment 4, but those are the best data sets available.



           22            And we're basically using that same data set



           23  for Segment 4 [sic], and if there was any error in



           24  underestimating the flows at the beginning of



           25  Segment 4, that error is compounded, so we're likely
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            1  underpredicting the flows in both Segment 4 and 5, 5



            2  more so than 4.



            3            And I should also point out that by adding



            4  those additional 20 years, because we've been in a



            5  drought for many of those years, that tends to lower



            6  the discharge estimates for any given parameter that



            7  we're looking at, so...



            8      Q.    And what would be the effect of a lower



            9  discharge estimate on depths?



           10      A.    In general, it lowers the depth, but not



           11  significantly with respect to navigability.



           12      Q.    Okay, so --



           13      A.    So we're a little less.  It's hard to



           14  describe whether we're conservative or not



           15  conservative, depending on your perspective in the



           16  case, I think, but we get a lower number.



           17      Q.    Okay.



           18      A.    Probably the simplest way to describe it.



           19      Q.    Just so I understand you correctly, you heard



           20  some criticism from Dr. Mussetter that you didn't



           21  include the full period of record; but when you



           22  previously did your analysis, you included the full



           23  period at that time, which was back about 20 years ago?



           24      A.    I used the full period that was available at



           25  that time in a published format, and remember that in
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            1  1992 the world was different in terms of what



            2  information was available in digital format.  So there



            3  were records, paper records, in the archives of the



            4  USGS that you could go get, but we had neither the



            5  time nor the budget to go get those and do all the



            6  analyses and data entry.  The simple data entry would



            7  have been an extremely tedious task, even though it's



            8  all available.  So what we used was a book that was



            9  published by the USGS, and they did their own quality



           10  control on that.  So it wasn't really our numbers.  It



           11  was their numbers.



           12      Q.    Okay.  And now, with the hydrology



           13  recommended flow rates that you're going to provide,



           14  that includes the full period of record, which is what



           15  Dr. Mussetter would have done?



           16      A.    That's what he did, yes.



           17      Q.    What he did, okay.



           18      A.    So that's the first part.  That's the base of



           19  our data.  And then the next slide, Mr. Burtell rightly



           20  pointed out that there had been depletions of flow, and



           21  he did some analysis of those depletion rates.



           22            I didn't make any adjustment to Segment 1.  I



           23  guess that's maybe a little unclear there in my first



           24  bullet.  We're not arguing about Segment 1, so I didn't



           25  fiddle with those numbers at all there.
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            1            But for Segment 2, his recommendation was



            2  31 cfs was the addition.  And then for 3 through 5 --



            3  well, his was for 3.  68 cfs would have been the



            4  addition there to the Roosevelt gage numbers, and I



            5  think his numbers also included an adjustment for the



            6  Tonto arm, as I understood what he said.



            7            And then what I did was, for Segment 4 and 5,



            8  lacking any better data, we just used that same



            9  adjustment that Mr. Burtell had come up.  I didn't make



           10  the adjustment to the mean and the median annual



           11  values.  I felt like those numbers were in the range,



           12  and the addition of 68 or 31 cfs would have made no



           13  substantive difference, so...



           14      Q.    Would there have been additional depletions



           15  in Segment 4 and 5 that Mr. Burtell would not have



           16  included in his 68 cfs because he only looked at



           17  Segment 3 and above?



           18      A.    Not really.  Segment 4 is a canyon reach.



           19  You know, there may have been some minor ditches for a



           20  few of the ranches that were in there, but we're not



           21  talking about anything significant.



           22            And the same with 5.  There was a ranch or



           23  two down there, and they may have had a ditch, but not



           24  significant acreage.



           25      Q.    So you thought it was appropriate then to use
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            1  the Segment 3 depletion that Mr. Burtell had used for



            2  Segments 4 and 5 as well?



            3      A.    That's right.



            4      Q.    Okay.  And just to be clear, on Segment 1,



            5  did Mr. Burtell do any analysis on the flow depletion



            6  for that segment, or is your bullet here indicating



            7  that you did no analysis for you?



            8      A.    I didn't make an adjustment for that.



            9      Q.    Okay.



           10      A.    So that's what I'm trying to say there.  No



           11  one's arguing about Segment 1, and I didn't want to



           12  spend effort on it.



           13            And then for the 2-year discharge, I just



           14  took the values that were published by the USGS.



           15  There's a report by Pope, et al. that I know is in



           16  the record somewhere where it's a statistical summary



           17  of all the gage data from Arizona.  It's through 1996,



           18  and I used the 2-year discharge that's published by



           19  them.



           20            For Segment 1, I just used the Black River.



           21  I didn't feel it appropriate to add peak discharge



           22  estimates the way you would a daily flow discharge



           23  estimate, so I just used the one.  Again, for Segment 1



           24  we're not really arguing about that one.  So to be



           25  clear, that's where it came from.
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            1            And for the other ones I used the dominant



            2  gage, so all the rest of them were Roosevelt and



            3  Chrysotile 2-year gage data estimates.  And you'll see,



            4  when you see the chart, clearly the peak discharge



            5  would increase in the downstream direction, and so in



            6  the chart I just below the gages put greater than their



            7  estimate of, say, 14,400, would be greater than.



            8            And then Segment 6, we don't have an



            9  established 2-year discharge estimate from the USGS.



           10  There I just took 20,000 cfs.  There's been some



           11  discussion on both sides of that being somewhat



           12  equivalent to a 2-year flood.  I think that comes out



           13  of the Land Department report.  Probably a little low,



           14  given that today's, with the dams in place, including



           15  the improvements to Roosevelt, the added flood control



           16  storage, the 5-year postdam estimate is 25,000 cfs.  So



           17  20,000 is probably a little low, but I've heard the



           18  number used on both sides, and that's kind of where I'm



           19  coming from at this point.



           20            So I'm bringing in data from Dr. Mussetter



           21  and analyses from Dr. Mussetter and from Mr. Burtell in



           22  those segments.  I'm cognizant of the work that



           23  Mr. Gookin did as well and incorporated that, as you'll



           24  see a little bit later.  Again, I don't think we're too



           25  far apart, and we heard no rebuttal from the other side
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            1  of Mr. Burtell's adjustments, and we're adopting, so I



            2  think we should be all okay on that one.  I don't think



            3  I want to say anything more about that.



            4            So on Slide 83, another question that comes



            5  up, was asked a number -- of a number of experts in



            6  cross-examination, is, you know, what's the range of



            7  ordinary flow, the ordinary and natural flow.



            8            And I believe I answered this previously.  We



            9  got some kind of fuzzy answers from some of the other



           10  experts.  And I would say that, definitively, based on



           11  what I heard, I think this is the consensus position;



           12  is that the low end would be to use the 10 percent flow



           13  duration or 10 percent low, as Mr. Gookin called it,



           14  because there's some confusion in my own stuff about



           15  whether 10 percent is the high or low.  We'll say the



           16  10 percent low.  And the high end I would say is the



           17  2-year discharge.



           18            And I think we go to that for the reasons



           19  that I discussed yesterday, because it's more



           20  coincident with the bankfull discharge and the



           21  definition of flooding, which, in the case of looking



           22  at ordinary, was saying nondrought/nonflood.  Say,



           23  well, that's the beginning of flooding or the lower end



           24  of the beginning of flooding; and it's coincident,



           25  also, with the ordinary high water mark, which would be
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            1  the limit of a claim in the event of a finding of



            2  navigability.  And that includes all the normal



            3  seasonal fluctuations.  And, again, I use the



            4  individual calendar day data to come up with the



            5  estimate of the median per day to show that seasonal



            6  fluctuation.



            7            In Segment 6 we're using the full period of



            8  record.



            9      Q.    And you're on Slide 84.



           10      A.    Switched over to Slide 84, that's correct.



           11            I'm using the full period of record, and I'm



           12  adding up the Salt River, Tonto Creek above Gun Creek,



           13  just as I did for Segments 4 and 5; but because you



           14  have the Verde confluence there, I'm also adding in the



           15  Verde Tangle gage, which has the longest period of



           16  record that's available digitally.  And I used those



           17  for the flow duration statistics, as well as the median



           18  daily estimates.



           19            And I'm now using Mr. Burtell's depletion



           20  estimates for both the Salt and the Verde, which had



           21  68 cfs on the Salt side and 183 on the Verde side.



           22      Q.    Let's pause there.  So you've used



           23  Mr. Burtell's depletion estimate that he came up with



           24  for Segment 2 and 3, and then you've used the depletion



           25  estimate from his Segment 3 for the depletion in
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            1  Segments 4 and 5, and then you've added his depletion



            2  estimate that he came up with from the Verde to the



            3  reconstruction, so now you have his depletion from the



            4  Verde and the depletion from the Salt.



            5            And does that account for all of the



            6  depletions from manmade withdrawals of the river?



            7      A.    It's our best estimate of those depletions in



            8  the segments that you just mentioned.



            9                 CHAIRMAN NOBLE:  Question.



           10



           11             EXAMINATION BY COMMISSIONER ALLEN



           12                 COMMISSIONER ALLEN:  Question.



           13                 Does this include any of the depletions



           14  from evaporation in any of the lakes, or is that just



           15  up in the air?



           16                 THE WITNESS:  That's a good one.



           17                 Commissioner Allen, so the depletions



           18  were exactly as Mr. Burtell portrayed them, and the



           19  gages that we're using are above the reservoirs, so



           20  those data sets would not have any evaporation in them.



           21                 COMMISSIONER ALLEN:  Okay.



           22



           23         REBUTTAL DIRECT EXAMINATION (CONTINUED)



           24  BY MR. SLADE:



           25      Q.    Including the near Roosevelt -- or, excuse
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            1  me, including the Roosevelt gage?



            2      A.    Near Roosevelt is above Lake Roosevelt.



            3      Q.    Okay.  And the Roosevelt gage isn't active



            4  any longer?



            5      A.    The at Roosevelt gage was destroyed when they



            6  built the dam.



            7      Q.    Okay.



            8      A.    Okay.  Well, and then the only difference



            9  there is, in Segment 6 we had a more rigorous study of



           10  what the predevelopment conditions were for Segment 6



           11  that was done by the U.S. Geological Survey.  That's



           12  the Thomsen and Porcello report that we had a lot of



           13  discussion about.  And since they had come up with



           14  estimates of mean and median, and I've included a lot



           15  of things that escaped the notice of simply adding the



           16  upstream gages, I used those for the mean and the



           17  median annual flow rates, and I did not make an



           18  addition for depletion because they included that



           19  explicitly.



           20            And, again, the 2-year discharge came



           21  from the Land Department report, and thus far I



           22  haven't heard any objections about that value of



           23  20,000 cfs.



           24            And when you take all those data together,



           25  you put them in a table, and this is what it looks
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            1  like.  And you can see there's some greater than



            2  symbols in there in Segment 5.  We're using the same



            3  numeric values for 4 and 5, but we're adding some



            4  thousand or 1,200 square miles downstream of the gages



            5  when you get to the beginning of Segment 5, the



            6  upstream end of Segment 5.



            7            So, clearly, there would be additional flow



            8  in there, because in that area there are numerous



            9  perennial streams and probably an unknown number of



           10  seeps and springs that flow directly into the bedrock



           11  canyon of Segment 4 that would have added flow to the



           12  river.  And in Segment 5 itself, the bedrock fills with



           13  shale, so we would not expect to see any significant



           14  losses there, so -- but we know it's somewhat greater.



           15  We don't have a number for it, so I put in the greater



           16  than symbol.



           17            Similarly, for the 2-year discharge



           18  estimates, I'm using the ones that are available from



           19  the closest gage.  Clearly, the 2-year discharge would



           20  increase in the downstream direction from 2 to 3 to 4



           21  to 5 because of the addition of drainage area.  That's



           22  a pretty well-established relationship between drainage



           23  area and discharge.  The USGS publishes all sorts of



           24  information in that regard and that should be



           25  indisputable.
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            1            And then, again, you see the 20,000, and



            2  you've got a little approximate squiggle there in front



            3  of the 20,000 because it's not a statistical estimate



            4  there.  It's just kind of a rule of thumb.



            5      Q.    Let's pause there for a second.  There are a



            6  few things that are different than what was in your



            7  table when you previously presented some of your data;



            8  is that correct?



            9      A.    Yes.



           10      Q.    Okay.  Can you explain some of those



           11  differences?



           12      A.    Well, I think I just have, you know, at



           13  length in the record.  I add in the depletion rates



           14  from Mr. Burtell.  I've separated the data out to



           15  eliminate some of the confusion that was occurring



           16  between mean annual and median annual and median daily.



           17            We had a lot of discussion about the



           18  50 percent value and how that was used, and what I was



           19  attempting to do before was to fill in a blank with



           20  additional data that we had, to try to represent that



           21  increase in that value, and ended up making, basically,



           22  an apples and oranges comparison, which was pointed



           23  out, and correctly so.  And so we made that adjustment.



           24  I think that's a legitimate complaint that we've



           25  corrected.
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            1      Q.    So you're referring to where it says 1,230 at



            2  Segment 6 for the median annual, and then there's a



            3  difference there where it says 819 for the median daily



            4  for Segment 6?



            5      A.    Correct.



            6      Q.    Okay.  And, previously, you hadn't done a



            7  reconstructed flow, so you only had the median annual,



            8  and that led to some confusion about what that



            9  represented?



           10      A.    Yes.



           11      Q.    Okay.



           12      A.    So I've corrected that.  And, again, before,



           13  I had tried to make some sort of an adjustment for



           14  Segment 5 using what I knew about Segment 6, and,



           15  again, that was the other difference there.  I decided



           16  it's just not worth the argument.  I think I created



           17  more confusion than I shed light, so I just went back



           18  to using the straight gage data and didn't try to make



           19  an adjustment for additional drainage area and other



           20  sources of surface flow.



           21      Q.    So Segment 4 begins at the top of the canyon



           22  reach just below Roosevelt Dam; is that right?



           23      A.    It's a little distance above the physical



           24  structure of the dam, and, yeah, it's where it's at the



           25  end of the geologic canyon, the beginning of the Tonto
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            1  Basin.



            2      Q.    So from that point down to the Verde River,



            3  there was no additional water that was added, so that's



            4  why Segment 5 looks exactly like Segment 4; is that



            5  correct?



            6      A.    Well, there's probably a lot of additional



            7  water that's added; but the estimates, there's no



            8  values added to the estimates there.



            9      Q.    Okay.



           10      A.    And that is why they're the same, yes.



           11      Q.    And it's your professional opinion that there



           12  would be added water that's not accounted for with your



           13  Segment 5 hydrology?



           14      A.    Yes, and that's why the greater than symbol;



           15  but I really don't want to have an argument with



           16  anybody about how much that is.  It's just -- it's



           17  not -- the argument is not worthwhile.  Whatever we



           18  would add in there wouldn't make it enough flow to be



           19  able to float a barge, for instance.  It's going to be



           20  small, low draft boats, so...



           21      Q.    And are all of these hydrology flow



           22  descriptors useful in some capacity, as I believe you



           23  already mentioned, to some degree?



           24      A.    Yeah, I think the ones that are most commonly



           25  used are mean annual and median annual.  We have had a
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            1  lot of discussion about median daily.  You know, one



            2  reflection of the range is the 10 to the 90 percent.



            3  Mr. Burtell chose to use 75 percent.  Not -- I don't



            4  see that value used often, but, you know, it's within



            5  the range and just trying to make the comparison.  So,



            6  yeah.  I would say yes.



            7      Q.    And let's look at the flow rates for



            8  Segment 6.  The 10 percent, which is just above what a



            9  drought would be for Segment 6, you have that as



           10  522 cfs?



           11      A.    Yes.



           12      Q.    Okay.  And do you recall Mr. Gookin had a



           13  baseflow of 86 cfs?



           14      A.    For the downstream end of Segment 6b, yes.



           15      Q.    Okay.  Would the baseflow be different than



           16  the 10 percent duration?



           17      A.    Yes.



           18      Q.    Okay.  How so?



           19      A.    Well, baseflow is the contribution from the



           20  ground to the stream over the length of the stream.  So



           21  there may be some contributions that are flowing from



           22  the ground into the stream.  It's basically the minimum



           23  flow, without the input of precipitation or snowmelt,



           24  that sort of thing.



           25      Q.    Is baseflow reflected on your flow descriptor
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            1  chart here?



            2      A.    No.



            3      Q.    You wouldn't recommend using baseflow as a



            4  flow descriptor for calculating some sort of a depth,



            5  would you?



            6      A.    Yeah, I think that would be indicative of



            7  drought flow, which, according to the Courts, is not



            8  something that we're thinking about, so...



            9            And it seems, you know, if it's 10 percent is



           10  the value, so 90 percent of the time it's more than



           11  that, I think we're outside the realm of ordinary, or



           12  you can at least make that argument.



           13            Okay.  Another way to depict those same data



           14  is shown in the following slides, and I've got one for



           15  each segment.  And what you see on here is I did not



           16  plot the 2-year discharge, because if I plot them on,



           17  it squeezes everything down and you've got a scale



           18  issue and you see things less.  So I printed that value



           19  at the top right corner.



           20            The top blue line there is the 90 percent



           21  flow duration.  In this case, for Segment 1, is 1,452,



           22  again, from the gage data plus -- well, no addition



           23  there.  And then mean annual flow, median annual flow,



           24  so that's the median of the annual flows, if you will.



           25  The mean annual flows.  The median daily flow, which is
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            1  the 50 percent, based on all of the days of record



            2  lumped in one big pot, and half of them are above and



            3  half of them are below.  And then the 10 percent, and



            4  that's the same kind of every day goes in there and



            5  then you take 90 percent of the data points are above



            6  it and 10 percent below.



            7            And that's kind of where we're seeing some of



            8  these descriptors.  And I think on the other side, one



            9  thing we sometimes lose sight of is this -- the plot of



           10  the daily medians that reflects the seasonality.  And



           11  with a river like the Salt River and many other rivers



           12  that have title navigability questions, flow



           13  seasonality is an important thing.  There's no



           14  requirement that the river be navigable every day of



           15  every year, but there needs to be a reliable season,



           16  and it needs to be not so brief that you couldn't get



           17  out and use it.



           18            So the distinction there would be between a



           19  river like East Verde and the article that you



           20  described that SRP submitted recently where the boaters



           21  went out to try and catch an East Verde flow and they



           22  didn't get there in time.  We've seen similar things



           23  with on the Santa Cruz, where someone went out to --



           24  you know, you try to go boat that, but you've got to be



           25  living in Tucson and have a boat ready and the day off
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            1  to get there, because the flow is not going to last



            2  very long.



            3            And the contrast to that is the Salt River,



            4  where it has a boating season.  In fact, we've heard



            5  several of the other opponents talk about the boating



            6  season on the Salt River.  So it's generally recognized



            7  and commonly understood that there's a seasonal high



            8  flow, and that's what these -- the orange line there



            9  that looks like a mountain, if you will, with some



           10  foothills.



           11            So we have this March or February to May,



           12  February to June, depending on what part of the river



           13  you're on, higher flow period, and then again a little



           14  boost towards the late monsoon time frame, and then low



           15  flows at other times of the year.



           16            And you see that same pattern as I move



           17  through the other five charts by segment and the data



           18  sets as described.  We see that pattern repeated.



           19            And I've just now moved up to Slide 91, which



           20  is Segment 6.  And that's all I wanted to say about



           21  hydrology, and I'm now on Slide 92.



           22                 CHAIRMAN NOBLE:  You're on Slide 95?



           23                 THE WITNESS:  92.



           24                 CHAIRMAN NOBLE:  Just hoping.



           25                 THE WITNESS:  I slid along pretty
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            1  quickly there.



            2                 So are you ready to move to rating



            3  curves?



            4  BY MR. SLADE:



            5      Q.    Yes.



            6            So it's your opinion that the seasonal highs



            7  are not flood conditions?



            8      A.    Oh, no.



            9      Q.    Okay.



           10      A.    They're normal and ordinary.



           11      Q.    And have you heard any testimony from



           12  opposing experts that would dispute that?



           13      A.    I don't recall any.



           14            I'm ready to move to rating curves.



           15                 MR. SLADE:  Okay.  And as you're just



           16  preparing there, we did make copies of the corrected



           17  slides, if parties would like any of those, if they



           18  haven't printed those.



           19                 THE WITNESS:  Okay.  So on Slide 92, now



           20  we have some flow rates.



           21                 MR. SLADE:  I'm sorry.  Commissioner



           22  Allen?



           23                 COMMISSIONER ALLEN:  Is it corrected?



           24  It's not what we have here?



           25                 MR. SLADE:  Almost all of the slides are
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            1  what you have there.  There are a few that were



            2  corrected, and we can make sure you have those as well.



            3                 You did receive those yesterday, but --



            4                 COMMISSIONER ALLEN:  Okay.  Never mind.



            5                 DIRECTOR MEHNERT:  They're in part of an



            6  existing exhibit.



            7                 MR. SLADE:  Right, Exhibit --



            8                 COMMISSIONER ALLEN:  C055?



            9                 DIRECTOR MEHNERT:  55.



           10                 MR. SLADE:  Yes.



           11                 COMMISSIONER ALLEN:  Got it.



           12                 MR. SLADE:  398.



           13                 COMMISSIONER ALLEN:  Okay.  Thanks.



           14  BY MR. SLADE:



           15      Q.    All right.  Slide 92.



           16      A.    Slide 92, the next thing we need to talk



           17  about is the rating curves.  So we have the flow rates,



           18  and one way of figuring out flow depths for



           19  considerations to susceptibility is to look at rating



           20  curves.



           21            So we had a fair bit of discussion on those,



           22  both in Segment 6 and in upstream areas.  Things I



           23  would like to say about that in response to the



           24  criticisms and other comments that were made on the



           25  rating curves is that in Segment 6 Dr. Mussetter was
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            1  thorough enough to go through and re-create the



            2  computations.  So while he may not agree with my



            3  conclusions or perhaps the selection of the n-values



            4  that I used or the relevance of the topographic data,



            5  he was at least able to reproduce the results that I



            6  got back in '92.



            7            So, again, in that sense, we know that



            8  they're error-free in terms of the computations that



            9  were done.  So I'm not trying to trick him into saying



           10  that he agrees with everything that I concluded from



           11  those, or he might have done it a different way, but he



           12  was at least able to reproduce those.



           13            Another thing to think about is that, well,



           14  how different are the various results?  And I spent



           15  some time in the written document that I provided, and



           16  it was called Arizona State Land Department Salt River



           17  Rebuttal Rating Curves.



           18      Q.    And that is C055 -- excuse me, C053 Part 397.



           19      A.    And in there I suggest that and show data



           20  that the actual differences are not that significant,



           21  in most cases.  Most of the difference come in the flow



           22  rates that were used, rather than the actual rating



           23  curve.  And when you do an apples and apples comparison



           24  using the same flows, the differences are not



           25  particularly significant with respect to navigability.
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            1            In no case do we see a difference that says,



            2  well, you could take a much larger boat, a deep draft,



            3  heavily loaded keelboat or take barges or something on



            4  the river.  In all cases we're talking about low to



            5  moderately draft boats with moderate loads or small



            6  loads.



            7            So in my view, the differences are not great.



            8      Q.    And, Jon, just so we're clear, when you use



            9  the term rating curves, what does that mean, exactly?



           10      A.    A rating curve is a relationship between any



           11  number of parameters.  As we're using them in this



           12  context, we've talked mostly about developing a



           13  relationship between the discharge and the depth.



           14            So that's a good question.  In some cases



           15  we're talking about average depth, the average over the



           16  section, and sometimes we're talking about the maximum



           17  depth.  And I've got a slide where we'll show that in



           18  just a sec.  So we'll get back to that, but that's



           19  basically what we're doing.



           20      Q.    Okay, so --



           21      A.    So that basically what happens there is, if I



           22  have a rating curve, you tell me, hey, at the flow rate



           23  of this, what's the corresponding depth?  And you can



           24  go the opposite way as well.  I know it's 2 feet deep.



           25  Therefore, what would the discharge be?
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            1      Q.    So it's extremely important, obviously, that



            2  you get the flow rate correct, because that's your one



            3  input that you have to determine your depths?



            4      A.    It's extremely important for using a rating



            5  curve.  It's one of the pieces of information that you



            6  would use for making an assessment of susceptibility,



            7  just like rating curves should be just one piece of the



            8  puzzle.



            9      Q.    And do you know if Dr. Mussetter used a



           10  natural flow rate?



           11      A.    My understanding is he did not make any



           12  adjustment for depletions.



           13            So on the next slide, 93, I show some



           14  comparisons here between the rating curves that were in



           15  the original ASLD reports for Segment 2.  In there I



           16  had a canyon reach and a -- I forget the other



           17  descriptor of what I had; two types of reaches that



           18  were typical of that segment.  So we'll call it one



           19  produced higher depths and one produced lower depths.



           20            And Mr. Burtell used information taken from



           21  the USGS gage at Chrysotile and came up with his rating



           22  curve, and you see that one of my mine was higher than



           23  his and one of them was lower than his and his kind of



           24  smack in the middle over the range of discharges that



           25  he reported.
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            1            So I'm just kind of -- all this is here is an



            2  apples to apples comparison.  These are not the final



            3  rating curves that I'm using.  I'm just making this



            4  comparison.  And in my mind there, none of the flow



            5  depths get below what could be used in a small boat,



            6  and none of them are high enough that would dictate



            7  that you're using an entirely different kind of boat on



            8  Segment 2.



            9            So while there are differences, we're within



           10  the same range.  That's all I really need to say there.



           11            In Segment 3 --



           12      Q.    So let me pause you there.  For the next few



           13  slides where you're showing comparisons of the rating



           14  curves, you didn't use those comparison to input a



           15  certain flow rate and find the depth from these charts.



           16  This is just a relative comparison of how different



           17  people plotted the depths versus discharge?



           18      A.    I'm just trying to make a comparison between



           19  what various experts used.



           20      Q.    Okay.



           21      A.    In this case, there were two experts that



           22  opined on -- with rating curves in Segment 2.  That



           23  would be Mr. Burtell and myself.



           24      Q.    Okay.  So for the depths that you found and



           25  the rating curves that you used to find those, you've
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            1  included those in the recent submission, C055



            2  Number 401; is that right?



            3      A.    Yes, and we'll get to that.



            4      Q.    Okay.



            5      A.    So that's Segment 2.



            6            For Segment 3, on Slide 94, you can see --



            7            And let me back up just one second.  I



            8  noticed this morning, as I was looking at these, I



            9  labeled Mr. Burtell's as "Mr. Burtell-High" or you see



           10  in the code there.  And he only had one curve, so there



           11  should be no "High" there, that I'm aware of.  Perhaps



           12  someone can correct me if I'm incorrect on that, but



           13  that's just a mislabel.



           14            In Segment 3, Mr. Burtell had data from the



           15  at Roosevelt station, which technically is in



           16  Segment 4, but it's near Segment 3, and there are



           17  probably some similarities in the morphology between



           18  that part of Segment 4 and the upper part of Segment 3.



           19  Be that as it may, he was, I believe, intending to have



           20  that apply to Segment 3.  So I'm taking him on his word



           21  for that.



           22            And you see that, once again, you know, I



           23  have a high and a low.  Mr. Burtell's numbers plot out



           24  close to my low, and my high is significantly higher.



           25  And a word about that.  So this is one place where
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            1  there is some differences.



            2            Again, what I'm trying to depict in those



            3  original cross sections there was a characteristic of



            4  the entire river.  Mr. Burtell's rating curves are from



            5  the USGS data, which is a near-riffle condition, so



            6  it's more of a limiting cross section, rather than a



            7  depiction of what the entire segment looks like.



            8            So, again, there's a little bit of apples and



            9  oranges again.  So in that case, the high curve on my



           10  end would indicate different types of boats could be



           11  used.  So there's that difference.  But you see the low



           12  ends were, you know, tenths of a foot apart, and that's



           13  very close right there.  So a lot of agreement on the



           14  low end.



           15            There were no other rating curves submitted



           16  for Segments 4, or 1, for that matter, and Segment 5.



           17  For Segment 5 Dr. Mussetter used cross section 6, the



           18  upstream-most one from the Land Department report.  I



           19  have no problem with that, but regardless, we have no



           20  original data submitted for that, so there's no



           21  comparison to make.



           22            In Segment 6 --



           23      Q.    Jon, let me pause you for a second.  This is



           24  one of the slides that was corrected, and you're



           25  looking at the corrected slide in your PowerPoint up
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            1  here, and that is Exhibit C055 Part 398, Page 95.



            2      A.    That's right.



            3            So Dr. Mussetter's high numbers are lower



            4  than my high numbers or the Land Department's high



            5  numbers.  But, again, if you look at the low end of the



            6  curve, you know, down near a hundred cfs or so, those



            7  numbers are all within tenths of a foot.  They start to



            8  separate a little bit more as you move upstream, but



            9  the range of those, again, is all -- we're all talking



           10  about low draft boats, and we're not talking about



           11  something that would be a deep-keeled boat.



           12            So, again, I wouldn't call those differences



           13  significant with respect to navigability.



           14            Dr. Mussetter, as I understand his testimony,



           15  also added 4 cross sections that he felt like better



           16  depicted a limiting condition, based on steeper slopes,



           17  using the 1903 topography.  And so that's his yellow



           18  line, was the lowest of those.



           19            And, again, these are just -- these are not



           20  the full rating curve.  This is just three points of



           21  comparison to kind of depict, you know, where we all



           22  sat in the range.  Again, I think I've made this point



           23  probably more times than needed, but they're close, in



           24  my opinion.



           25      Q.    So that Slide 95 would include the most
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            1  limiting cross sections that Dr. Mussetter could find?



            2      A.    Right.  And I also have Mr. Gookin's on there



            3  too.  I mentioned that.  But it's almost coincident, in



            4  terms of the depth and discharge, to Dr. Mussetter's



            5  lowest curve, so kind of barely shows up there.



            6  They're written on top of each other.  So Mr. Gookin



            7  had a cross section for the downstream end, what he



            8  called Segment 6b.  Again, in that same range.



            9            So as I mentioned, I think it's important to



           10  put rating curves in their proper perspective.  And,



           11  interestingly, I thought that the best example of that



           12  was from Tyler Williams.  If you remember, he was the



           13  guy that had written books on boating in Arizona and



           14  has done the Salt River many, many times, very familiar



           15  with it, including Segment 1, as I recall.



           16            And someone asked him, "Well, so what do you



           17  think the depth of the river is," or some question



           18  along those lines.  And this is -- and I'll just read



           19  his quote:



           20            "I mean, putting a depth on any river is sort



           21  of an amorphous sort of definition.  I mean, rivers are



           22  defined by obstacles, rocks, deep channels, shallow



           23  channels, deep channels.  You know, they're dynamic



           24  animals.  So to put a depth on a river, it's just



           25  really not a logical way to look at it."
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            1            And I couldn't agree more, and I can see



            2  his face and see the kind of confusion in his eyes



            3  as he said, "Well, what do you mean, a depth of a



            4  river?"



            5            Because it's very difficult to say one cross



            6  section describes the entire river.  If you've actually



            7  sat in a boat and gone down the river, your perspective



            8  on the depth is very different.  There are shallow



            9  places.  There are deep places.  You do things slightly



           10  different, as a boater, in the shallow places than you



           11  do in the deeper places.  You watch out for different



           12  things.  You're more alert in some places and less



           13  alert in other places.



           14            So it's important to recognize what these



           15  rating curves are.  In some cases folks were looking to



           16  try to find the most limiting cross section, so where



           17  were the shallowest depths.  In other places folks are



           18  saying, well, what data are readily available, like a



           19  USGS gage, that we can go look at and -- and they need



           20  to understand, well, what are they measuring there, and



           21  why are they measuring those kinds of depths?  Are they



           22  trying to characterize the depths of the river, or are



           23  they making depth estimates so they can know the flow



           24  rate so they can publish what flows happened on what



           25  days.
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            1            And, again, we have these areas of agreement



            2  and overlap in Segments 1, 4 and 5, where we have



            3  minimal data that were submitted and basically have our



            4  stuff and nobody else's.



            5            We have also have areas of agreement in terms



            6  of velocity and width.  In no case did anybody come up



            7  with any velocities from a rating curve that suggests



            8  that the velocities are too high to allow boating on



            9  the river.  Similarly with width.  I think everyone



           10  agrees that the river's wide enough to get a boat in.



           11            So where can we look beyond rating curves to



           12  kind of think about how do we characterize what Tyler



           13  was talking about there; you know, what is that



           14  variable?  How do people experience the river in a



           15  boat, and how does that relate to depth and



           16  susceptibility?



           17      Q.    Jon, let me pause you there.



           18            Based on Tyler Williams' quote, is that a



           19  reason why the Supreme Court, you think, has said



           20  decide each river's navigability based on its own



           21  facts, and don't compare it to each other river that's



           22  come before it or that may come after?



           23      A.    Well, I can't speak for what the Supreme



           24  Court thinks, but that sounds like a reasonable



           25  interpretation to me.
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            1            I know that you go from river to river, and a



            2  single descriptor is not sufficient to describe the



            3  experience of boating it.  Rivers with similar



            4  discharge, you can have very differing experiences of



            5  boating.



            6      Q.    So if you have one river that has, let's say,



            7  a thousand cfs and you have -- you're trying to compare



            8  it to another river that has an average of 2,000 cfs,



            9  could you just look at the 2,000 and say, oh, that's



           10  going to be a deeper river, easier for boat travel?



           11      A.    I think that would be a very simplistic



           12  assumption, and it might be a starting point, but you



           13  have to field-check that.  You have to have some



           14  measure to see how that translates, because 2,000 feet



           15  spread out over 4,000 -- 2,000 cfs spread out over a



           16  4,000-foot width is very different than a thousand cfs



           17  spread out over 200 feet of width.  And, then again,



           18  you add in slope and other obstacles and, again,



           19  creates a very different experience.



           20            And I would suggest that the biggest



           21  difference between the experts that the Commission has



           22  heard is their on-the-river experience and their



           23  ability to go beyond this is what my rating curve told



           24  me, to what it feels like in a boat, as well as the



           25  ranges of disciplines considered.
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            1            You know, folks who are -- where their



            2  only -- whose only tool is a rating curve are going to



            3  rely more heavily on the rating curve.  Folks that have



            4  a rating curve and a boating trip down the river have



            5  those two things to look at.  Folks that have



            6  considered in detailed historical record or all of the



            7  historical accounts that have been found have some



            8  context by which to say, well, I know my rating curve



            9  says this, but we know that this kind of boat went down



           10  the river.



           11            And, generally, you see a difference in terms



           12  of reliance on computer models to those folks that have



           13  been in the field, who have been in a boat on the



           14  river.



           15      Q.    So I think you've reviewed this before, but



           16  did any of the opponent experts boat the river when it



           17  had a near-natural amount of water in it?



           18      A.    No.



           19      Q.    And it's --



           20      A.    None.



           21      Q.    -- your opinion that that is valuable for



           22  understanding the navigability case?



           23      A.    Extremely.  Yeah.  Until you've been around



           24  the bend from where you can see it from the bridge, you



           25  don't know what's there.
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            1            You can look at the aerial and, as I think we



            2  saw, as you asked in your cross-examination of various



            3  witnesses, "Here's a historical photo.  Can you tell



            4  any how deep that is," and I think in every case they



            5  said no.  So you don't know from looking at aerials how



            6  deep it is.  You don't know what the experience of



            7  getting around rocks are.  You just don't know.  It's



            8  an unknown to you.



            9            Having done it multiple times at different



           10  flow rates, you also get a feel for what kinds of boats



           11  work best at what situations, what is the influence of



           12  seasonality.  I think if you rely solely on reading the



           13  boating guide or a website that describes boating, you



           14  get a very different perspective then.



           15            And that's been my own experience as well.



           16  When I started this study back in the early '90s,



           17  that's what I had.  And then but I was reading those



           18  guides, and they would say, "Oh, you need a minimum



           19  flow of X to get down the river," and I would get out



           20  there and look at it and go, "Oh, I can get a boat



           21  easily down here.  This is -- I'm not sure what they



           22  were thinking."



           23            And then you realize, well, they might be



           24  projecting the experience for someone who's looking for



           25  a bubbly whitewater experience, rather than a placid





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                        SALT RIVER     VOLUME 22      05/18/2016

                                                                      4784





            1  ride down the river or a placid trip down the river.



            2  So you understand that when you've seen it at many



            3  different flow rates.



            4            And I think this gets at, also, one of the



            5  differences in the experts.  As I mentioned, I think



            6  that the numbers aren't so different in terms of flow,



            7  and the numbers aren't so different in terms of depth;



            8  but it goes to interpretation.  So, you know, what are



            9  you doing with those depths in terms of your experience



           10  in boating.



           11            If your definition and your standard of



           12  navigability is my bottom of my boat can never touch



           13  the bottom of the river at any point, I never have to



           14  get out of my boat once, I don't have to line it, I



           15  don't have to portage it, I could never get stuck or



           16  get -- if that's your standard of navigability, then



           17  that leads you to different conclusions.



           18            You're not disputing the facts.  You're



           19  disputing an interpretation of what navigability means.



           20  And those, to me, are more legal questions than



           21  questions of expertise.



           22            So to get beyond rating curves on Slide 98



           23  here, I looked at a number of different things.  So we



           24  have historical descriptions.  We know for a fact that



           25  ferry boats were out there.  We didn't include those in
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            1  our historical accounts, but they do tell us something



            2  about the river, at least at the point where they're



            3  crossing the river.



            4            We also did extensive field work, lots of



            5  observations, a number of boating trips, considered the



            6  USGS rating curves.  We looked at historical



            7  photographs to get estimates of depths, what the



            8  conditions of riffles looked like.  Looked at



            9  historical maps to try to get the feeling for, you



           10  know, what are the canyons like, what are the widths,



           11  are there any rapids labeled there.  And then went



           12  carefully through all the historical accounts to see



           13  what kinds of things they were saying about the river,



           14  what their experience was like, particularly where we



           15  had more detailed logs of their trips.



           16            And that's why I felt it important yesterday



           17  to go through some of those historical accounts,



           18  because it weaves together with all this other



           19  information to make a larger cohesive picture.



           20      Q.    Jon, you've already discussed these in your



           21  direct testimony.  Are these included here in your



           22  rebuttal testimony, to provide some sort of contrast



           23  between what opponent experts did?



           24      A.    Yes.



           25      Q.    Okay.
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            1      A.    I feel like we've provided a very complete



            2  and thorough and multifaceted analysis of what these



            3  depths mean.  We've ground-truthed them.



            4            And then we'll say a few things about beaver



            5  and fish and how the fact that the Hohokam were here



            6  for -- you know, for centuries irrigating off the



            7  river, with very low technology, and what that means,



            8  again, to the likelihood of shallow depth conditions or



            9  deeper depth conditions.



           10            One of the ways that we do this is to look at



           11  some of the photos, and Dr. Littlefield provided a



           12  photo in one of his reports, Figure 59, and he labeled



           13  that as being from January 15th, 1901, and that



           14  provided the opportunity -- so this is a picture of



           15  Hayden's Ferry in Tempe in Segment 6.  Provided an



           16  opportunity to know what exactly was the flow rate.



           17  We've heard some testimony that says, well, at a



           18  thousand cfs or less, Arizona Dam's robbing the river



           19  and it's always dry.



           20            Well, here's a photograph of the river with a



           21  boat in it after Arizona Dam has been in place for more



           22  than a decade, and we have USGS flow estimates for that



           23  particular day.  254 cfs flowing in on the Salt side



           24  and 250 cfs flowing in on the Verde side.  The absolute



           25  maximum would be -- down in Tempe would be 504.  And
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            1  that doesn't account for the kinds of losses that some



            2  folks are suggesting would occur between the Salt-Verde



            3  confluence and Tempe.  It doesn't account for any of



            4  the diversions that might have occurred.  So we know it



            5  can't be more than 504.  And yet at 504 cfs it was deep



            6  enough to float and to need the ferry.  So what would



            7  that depth look like?



            8      Q.    And let me pause you one second, Jon.  This



            9  is another one of the slides that you made a minor



           10  correction to, and the corrected slide is on the



           11  PowerPoint above, and it can be found in C055 Part 398,



           12  Page 99.



           13      A.    The correction had to do with the high value



           14  listed for Dr. Mussetter, and that was the line that I



           15  had corrected the labeling on in the rating curve for



           16  Segment 6.



           17            And in this case, even though Dr. Mussetter



           18  tended to use all 10 rating curves in some of his work,



           19  these are just limited to his 4 additional new cross



           20  sections that he added.  So I felt that was a more



           21  correct depiction of what Dr. Mussetter, I believe, was



           22  trying to portray there.



           23            Again, so we have 504 cfs, and somebody



           24  needed to use a ferry at 504 cfs.  And I would imagine



           25  that there are other photographs out there in the
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            1  record that have dates on them that show the ferry in



            2  use, and it would be interesting to compare the



            3  condition on those dates, particularly where we have



            4  flow estimates.



            5            So then you take that 504 cfs and say, well,



            6  on people's rating curves, what kinds of depths were



            7  they predicting?  And you can see that there on the



            8  right, and I used Mr. Gookin's curve, Dr. Mussetter's



            9  curve, and the Land Department curves that are listed



           10  as Fuller there.  And you see they're all predicting



           11  depths that are from 1 to 2 and a half feet, in that



           12  range, and I would say they're all low.



           13            At 1 feet, there's really no need to use a



           14  ferry.  In fact, it would be very difficult to use a



           15  ferry.  And what we see there is a fairly wide river, a



           16  fairly well-loaded boat.  I would estimate that the



           17  ferry, with its load in this case, would be somewhere



           18  in the vicinity of 8,000 pounds.  Probably, at that



           19  size boat that I'm estimating the size of, probably



           20  draw 6 inches, 5 inches, something like that, and for



           21  some reason at those -- at that flow rate.  So what I'm



           22  saying here is our rating curves should be predicting



           23  depths that are -- would require use of a ferry.



           24            And one other caveat here I should mention is



           25  that Dr. Mussetter and Mr. Gookin or myself were not
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            1  trying to predict the depth exactly at the location of



            2  the ferry.  We were looking at other places in the



            3  river as those being representative.



            4            So Dr. Mussetter, particularly, was looking



            5  for limiting depths.  Clearly a limiting depth would



            6  not be at the ferry location.  So I'm not trying to



            7  mischaracterize what he's doing there; but, again, a



            8  comparison of what the river generally looked like,



            9  boatable conditions at 500 cfs, rating curves



           10  predicting values significantly lower than that.



           11      Q.    And I believe Mr. Gookin had also stated that



           12  the Day brothers would have used the canal because the



           13  Arizona Dam would have been in place and it would have



           14  taken up to a thousand cfs, and usually in the winter



           15  you didn't have a thousand cfs or greater, so there



           16  wouldn't have been any water in the Salt River.



           17            Was that your understanding of his testimony?



           18      A.    Yes, that's correct.



           19      Q.    Okay.  And this photo is of the winter 1901,



           20  in January, and we see less than a thousand cfs, 504;



           21  but yet we see the water's in the Salt River?



           22      A.    That's right.



           23      Q.    So based on that, is it more likely that the



           24  Day brothers used the actual river than the canals?



           25      A.    Yes, absolutely.  There would be no reason on
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            1  this day to take a canal and all the troubles that come



            2  with that, that I talked about yesterday, as opposed to



            3  just going down the river.  So it kind of pokes a hole



            4  in his canal use theory with some real data.



            5            Another beyond rating curves thing to think



            6  about is, when you're using the rating curves, I think



            7  it's important to think about the maximum, rather than



            8  the average depths, for reasons that are depicted in



            9  this cartoonized version of a cross section here,



           10  somewhat exaggerated to make the point.



           11            When you're the experience of a boatman, and



           12  if you talk to a boatman, they look for the deepest



           13  part of the channel, and that's the part they're going



           14  to float on.  The fact that the average depth in the



           15  channel is something is irrelevant.  What you need to



           16  do is have the maximum or the boating channel depth.



           17            So where a rating curve is given as an



           18  average depth, I think you need to say, well, that's a



           19  lower than would be appropriate for evaluating a



           20  boating experience.  Where it's given as a maximum



           21  depth, that's more appropriate for evaluating the



           22  susceptibility to navigation.



           23      Q.    And could that be a reason that some of the



           24  opponent experts look at the depths and they say maybe



           25  at the average depths there would be difficulties to
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            1  boat; but someone like you or Tyler, Dimock, or Alex



            2  Mickel, who is familiar with the thalweg, the boating



            3  channel, says, no, there's not a problem?



            4      A.    That could be one of the reasons, yes.



            5  Although, it could be just experience in boating or



            6  having seen the river and what it actually looks like.



            7            Other rebuttal issues.  I'm on Slide 100 now.



            8  There were some questions about whether the n-values I



            9  used were low or high.  I included some material in my



           10  report, and I won't burden the Commission there, but



           11  the methodology we use, our values come in square and



           12  in the range of acceptable values for a river like



           13  this.



           14            And, again, we were trying to predict



           15  conditions at low flows, rather than at high flows,



           16  where the influence of the channel bed itself is more



           17  important.  And I'll just defer to what's written in my



           18  report, rather than discuss it more.



           19            There was some questions about the accuracy



           20  of the map that we used for Segment 6, and that being



           21  the 1903 topographic map with the 5-foot contour



           22  interval.  I think Dr. Mussetter was suggesting that



           23  that kind of contour interval or that map was not



           24  accurate enough to produce estimates of depth in the



           25  ranges that we're looking at.
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            1            And in response to that, basically, the



            2  number one point is, it's the only game in town.  So



            3  your choices of using topography are either to have no



            4  cross sections, no rating curves, no topography, and



            5  skip that part of the analysis; use the 1903 map.



            6            In the lower part of Segment 6, Mr. Gookin



            7  had a map that covered a small portion of Segment 6



            8  that could be used, and which he did, and that's



            9  certainly appropriate.  And I believe that had a 2-foot



           10  contour interval down there, so a little more accurate;



           11  but, unfortunately, it didn't cover the rest of the



           12  reach.



           13            You can go to the USGS map, which I believe



           14  has a 10 and 20-foot contour interval from 1914, so



           15  that's a little further, not as close to the earliest



           16  date possible, so it's a little later and a little less



           17  accurate.



           18            There are 2-foot contour interval maps



           19  available for the whole reach, but they're not until



           20  the 1950s, I believe, and by that time the river had



           21  been heavily mined and channelized and the water had



           22  been out of it for many, many years, so you're looking



           23  at a very different disturbed condition.



           24            So the 1903 map is the best available data.



           25  I think it's also important for the Commissioners to
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            1  recognize that use of a 5-foot contour interval is not



            2  unusual in the practice of engineering or floodplain



            3  management.  There's floodplain maps done by the



            4  Federal Emergency Management Agency all over the U.S.



            5  Some of them are based on 10 and 20-foot contour



            6  intervals.  Quite often they're based on 4-foot contour



            7  intervals, and they regulate to the hundredth of a



            8  foot.



            9            So producing a rating curve in the fashion we



           10  did for Segment 6 is not unusual in the practice of



           11  engineering, and I don't think that's a legitimate



           12  criticism.



           13      Q.    Either way, Jon, is that one reason why it's



           14  important not just to look at rating curves and depths



           15  from a theoretical perspective, but also to get on the



           16  river and look at the historical descriptions?



           17      A.    Yeah, that's my -- that's certainly my view,



           18  and that comes from having training in geology.  Rather



           19  than relying solely on equations, we like to get out



           20  and ground-truth them and see, well, what does it look



           21  like based on what I see.



           22            So when I see a rating curve that says the



           23  Upper Salt River at a thousand cfs is a foot deep, I



           24  think, no, it's not.  I've been out there at a thousand



           25  feet and dove in in places and couldn't touch the
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            1  bottom.  So that's not my experience at all.  So, yeah,



            2  you definitely need that.



            3            It also suggests, with respect to the



            4  topographic map accuracy, if the maps are not accurate



            5  enough to produce cross sections, then they're not



            6  accurate enough to dispute slope variations in the 4



            7  additional cross sections that Dr. Mussetter produced.



            8            So it's a little inconsistent to say they're



            9  not accurate when I used them, but accurate when he



           10  used them to determine slopes.  Be that as it may.



           11            There's some suggestion that the rating curve



           12  selections were somehow biased or whatnot, and there's



           13  really no way to prove that, but I can tell you that



           14  that's not the case.  They're just simply spaced



           15  throughout the length of Segment 6.  We picked 6 cross



           16  sections kind of irrespective of the individual



           17  conditions at any one rating.  There was no attempt



           18  there at all.  Can't prove that to be the case, but I'm



           19  just telling you that's my sworn professional opinion.



           20            I would also like to point out something



           21  about the accuracy of any rating curve in any hydraulic



           22  model.  So, you know, the accuracy of one cross section



           23  over a 40-mile reach to depict all the conditions,



           24  clearly ridiculous.  You see that in the sentiment of



           25  Tyler Williams' comment.
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            1            Even at a single location, a single rating



            2  curve is going to have some scatter in the data.  And



            3  the best example of that is to look at one of



            4  Mr. Burtell's plots that we'll show here in a bit from



            5  the Chrysotile gage.  And you can see that the USGS,



            6  using sophisticated measuring techniques, has depths at



            7  a specific discharge that vary by a foot at their



            8  rating curve cross section.  So the depths over time



            9  are plus or minus a foot for the depths that they're



           10  reporting.



           11            So rivers change.  Rivers are dynamic, not



           12  only in time, but it's very difficult to say a rating



           13  curve applies all the time everywhere within a segment.



           14            Even in canals, concrete canals, when you go



           15  out and you actually do the process of measuring flows,



           16  you can see -- I've seen Truckee Irrigation Canal in



           17  Nevada depth estimates at the same discharge that vary



           18  by 2 feet in a concrete channel for the same discharge.



           19                 CHAIRMAN NOBLE:  Question.



           20                 THE WITNESS:  Sure.



           21



           22             EXAMINATION BY COMMISSIONER ALLEN



           23                 COMMISSIONER ALLEN:  How does scour



           24  affect the rating curve?



           25                 THE WITNESS:  Scour?
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            1                 COMMISSIONER ALLEN:  Yeah.



            2                 THE WITNESS:  So scour is the removal of



            3  bed material by the river processes, a deepening of the



            4  river.  So that would be one.  After a flood you would



            5  expect to see some scour of the channel, or during a



            6  flood particularly, and after the flood there might be



            7  some sediment deposition.  So you could have a



            8  shallower depth at the same flow rate at the peak, at a



            9  higher flow rate in a flood; and then later, the same



           10  flow rate after the flood, when the depositions come



           11  in, it could be deeper, in terms of stage particularly.



           12                 If you've seen plots, and I imagine,



           13  Commissioner Allen, you have --



           14                 MR. SLADE:  Jon, maybe we ought to slow



           15  our pace down a tiny bit.  I'm getting some sighs.



           16                 THE WITNESS:  So when you look at



           17  rating curves or plots of channel bed elevation



           18  versus water surface, or in some of the sandy western



           19  rivers, you see depths during a particular flood that



           20  may vary by, you know, 4 or 5 or more feet and water



           21  surfaces that are all over the map in those same kind



           22  of ranges at the same kind of discharges because of



           23  that scour effect.  So very important.  That's a good



           24  question.



           25                 There's also some questions that we were
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            1  refusing to provide source data from our rating curves,



            2  and you got what we have.  Those rating curves were



            3  done in the early '90s.  They were done in a



            4  pre-internet world, at least our access to the



            5  internet.  You know, there was no backup and whatnot.



            6  They're just gone.



            7                 So I've submitted what we've got.  Yeah,



            8  that's -- no more to say.  I'm not holding back



            9  anything.  Just doesn't exist.  They were done on



           10  software that was in a DOS platform for the Upper



           11  River, the Upper Salt.  The other stuff was done with



           12  that too, but the files are just gone.  Don't know



           13  where they are.  So it's been many years.



           14                 CHAIRMAN NOBLE:  Let's take a break,



           15  10 minutes.  We'll come back about 10:15.



           16                 (A recess was taken from 10:04 a.m. to



           17  10:17 a.m.)



           18                 CHAIRMAN NOBLE:  I think we're ready to



           19  start, Mr. Slade.



           20



           21          REBUTTAL DIRECT EXAMINATION (CONTINUED)



           22  BY MR. SLADE:



           23      Q.    Okay, Jon, and we're on Slide 101 of your



           24  PowerPoint.



           25      A.    Yes, we are.  So here we get to the point of,
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            1  after having some philosophical discussions about



            2  rating curves and whatnot, we get down to the meat of



            3  it and say if you're going to pick a rating curve,



            4  these are my recommendations, looking at discharge



            5  related to the 10 percent flow all the way up to the



            6  2-year flow or 2-year peak.



            7            I would recommend that we use the maximums



            8  for this average versus maximum thing that I showed you



            9  on a previous slide.



           10            And in Segment 6 I use the range of



           11  Dr. Mussetter's 10 sections, his 4 and the Land



           12  Department 6, as I understood the recommendation there.



           13  I'm trying to be cooperative there.



           14            In Segment 5 I think both he and I were using



           15  the cross section 6 from Segment 6 as representative of



           16  a rating curve for Segment 5.



           17            In Segment 4 used Mr. Burtell's at Roosevelt



           18  curve.  I felt like, based on my experience on the



           19  river in Segment 3 and 2, that that was more



           20  representative of conditions near riffles, so more of a



           21  limiting depth, and used that for both Segments 3 and



           22  4, rather than the curves that were in the Land



           23  Department report.



           24            In Segment 2 used Mr. Burtell's mean depth



           25  curve, but acknowledging that that is a mean depth and
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            1  that some adjustment would need to be made for maximum



            2  depth.  Based on Mr. Burtell's field cross sections,



            3  saw that the maximum depths was typically about twice



            4  the average depths at low flows.  That may be the



            5  number, but, again, recognizing that these are for



            6  near-limiting conditions, and they're not really



            7  typical of the overall river experience.



            8      Q.    So where Mr. Burtell developed his curve was



            9  actually in Segment 4; is that right?



           10      A.    One of his curves.  So his at Roosevelt data



           11  was at a station that is located in Segment 4, yes.



           12      Q.    He was using it to apply to Segment 3?



           13      A.    That's my understanding, yes.



           14      Q.    So you have used that to apply to Segment 3



           15  and to Segment 4?



           16      A.    That's correct.



           17      Q.    Okay.  It's right on the border?



           18      A.    It's near the border, yeah.



           19      Q.    Near the border.  Okay.



           20            And Segment 6, where you used Dr. Mussetter's



           21  10 cross sections, 6 of those cross sections -- or,



           22  excuse me, 4 of those were your own cross sections?



           23      A.    4 of those were his and 6 of them came from



           24  the Land Department report.



           25      Q.    And the additional ones that he included were
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            1  the most limiting cross sections that he could find; is



            2  that your recollection?



            3      A.    That's my recollection of his testimony, yes.



            4      Q.    Okay.  So the depths that you're going to



            5  report include the most limiting cross sections?



            6      A.    I believe so, yes.



            7            And, again, based on the other information



            8  that I considered, I consider those to be limiting and



            9  low relative to the kind of boating that we know



           10  occurred.  But be that as it may, it still shows depths



           11  that are sufficient for low draft boats, which leads me



           12  to the next slide, on Slide 102, and this is just a



           13  chart of the depths.



           14      Q.    And let me pause you, Jon.  This is also



           15  another slide that was corrected, and the correct



           16  Slide is Exhibit C055 Part 398-102, and that's the



           17  slide that we're looking at in the PowerPoint?



           18      A.    Yeah.  I noticed some errors on there when I



           19  was checking things on Monday, so I made those



           20  corrections.



           21      Q.    Okay.



           22      A.    Really not much to say.  It's a table of



           23  values, and you see those depths.  You can see that the



           24  10 percent values are greater than a foot.  The



           25  90 percent values are kind of in the ballpark of 3 feet
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            1  or a little bit more.  The medians are, you know, a



            2  foot and a half to 2 and a half feet.  And you also see



            3  that there's a high flow season, generally from



            4  February to May.  And, basically, I took the lowest



            5  value in that time period when the hydrograph started



            6  to rise seasonally and then the peak of it, you know,



            7  so we get the high and the low.



            8      Q.    Which values do you think are helpful for



            9  understanding the common depth of the river?



           10      A.    The common depth of the river.



           11      Q.    That's a new term I interjected there.



           12      A.    No, good.



           13      Q.    So let's pull that term back.



           14            Which values are helpful for understanding



           15  the depth of the river as it would apply to small



           16  boats?



           17      A.    I think, in fact, we should go back and



           18  reread Tyler's comment; that trying to say the depth of



           19  a 40-mile segment is just kind of a non sequitur.



           20            So if I'm trying to say -- if you put a gun



           21  to my head and said pick one value, I would say if



           22  you're looking for an estimate of what the -- something



           23  near the limiting condition would be for those



           24  segments, pick the median daily, and I think that would



           25  reasonably depict the kinds of boating that could occur
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            1  a reasonable amount of the year.  So that would be the



            2  median daily entire year for each of those segments.



            3      Q.    Okay.  Can you talk a little bit about what



            4  the high flow of boating season depths are and how



            5  they're represented on here?



            6      A.    Yeah.  So they're depicted as a range,



            7  because during the high flow season, there is a range



            8  of flows.  So the low value would be -- I'm looking at



            9  the hydrograph and saying when does it start to rise in



           10  that winter, late winter season, and when does it fall



           11  in the spring.  And whichever is lower, I'm picking



           12  that and relating it to a rating curve; and then I take



           13  the maximum during that period and relate that to the



           14  rating curve.



           15      Q.    Are those median daily depths for the high



           16  flow boating season?



           17      A.    Yes.



           18      Q.    Okay.  So those are similar to what you see



           19  as the median daily, but taken during a certain period



           20  of months?



           21      A.    Yes.  And then as you say that, another way



           22  to characterize that is, if you look at the high flow



           23  season and look at the maximum values there, they're



           24  all lower than the 90 percent.  So the median daily



           25  values fall below that 90 percent value.  So by looking
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            1  at the 90 percent value, you incorporate the seasonal



            2  fluctuation, for the most part.



            3            Okay.  So beyond the rating curve, you think



            4  about is the river susceptible to navigation.  I think



            5  the flow depth is a very important component of that.



            6  It's kind of a binary descriptor.  If you don't have



            7  the depth, you don't have the boating.  So we look at



            8  rating curves and all the other things that I talked



            9  about there.



           10            If you want to look at a flow duration, you



           11  want to look at the percent of time that the boatable



           12  conditions exist.  And the seasonality, is there a



           13  regular season of high flow or is there -- if you look



           14  at these -- if they were truly erratic and



           15  unpredictable and you looked at the seasonal



           16  fluctuation, it would either be a straight line or it



           17  would look like a sawtooth, go up and down, up and down



           18  throughout the entire year.



           19            Also, when you're considering susceptibility



           20  to navigation, you have to be thinking about a specific



           21  boat.  I don't think you can answer the question is the



           22  river susceptible to boating without having a boat that



           23  it would be susceptible to.  So I'm not understanding



           24  answers of opposing witnesses who say, "Well, I didn't



           25  consider a specific boat, and yet I'm rendering an
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            1  opinion about whether it's susceptible or not."



            2            And I would say I'm looking at the low draft



            3  boats, maneuverable low draft boats made of wood,



            4  canvas, materials that were available at the time.



            5            And, of course, when you're making that



            6  decision about susceptibility, you have to be thinking



            7  about what obstacles were there at the time when the



            8  river was in its ordinary and natural condition.



            9      Q.    So is it your understanding that none of the



           10  opponent experts actually considered a type of boat



           11  when they decided that the river was nonnavigable?



           12      A.    With the possible exception of Dr. Newell,



           13  that was the direct answer that we got, yes.



           14      Q.    But Dr. Newell didn't do an assessment of the



           15  depths of the river?



           16      A.    That's correct.



           17      Q.    Okay.  So no one who did an assessment of the



           18  depths of the river for the opponents did any analysis



           19  to determine if those depths would support any type of



           20  boat?



           21      A.    A specific type of boat, yes.



           22      Q.    Whether it was a small boat or a large boat?



           23      A.    Never tied the two together, yes.



           24      Q.    Okay.



           25      A.    And when I look at the rating curves, as well
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            1  as the other information, my conclusion is, very



            2  specifically, that canoes, canoes of the type that were



            3  available at the time of statehood and before, could



            4  have been used year-round in Segments 2 through 6.



            5            There are, obviously, differences in degree



            6  of difficulty based on rapids, primarily, in the Upper



            7  reaches, but below Segment 2 rapids really aren't an



            8  issue, and we see that both in historic accounts and



            9  our observations today in undisturbed parts of the



           10  river.



           11            And there would typically be other types of



           12  low draft, maneuverable flatboats, so could have been



           13  used, susceptible to those kinds of uses.



           14      Q.    And that's consistent with what the



           15  historical accounts have shown?



           16      A.    Yes, it is.



           17            And during seasonal periods of high flow, you



           18  would have the same kind of boats, obviously, you would



           19  take at low flow, but you have a little more water.



           20  And I think we heard from experts on our side, who have



           21  been down the river multiple times, would suggest that,



           22  yeah, you could get bigger boats down it at higher flow



           23  rates.  And that's indeed what the experience of



           24  Mr. Logan was in his trip when he waited for the spring



           25  runoff and took a trip on down.
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            1            And then you get down to Segment 6, and there



            2  the water is relatively placid and they have more flow,



            3  and I think you could get slightly bigger boats with



            4  more load.



            5            And I think another differentiating point,



            6  again, as I've mentioned this a number of times now,



            7  and I'll just briefly go through this, is the



            8  difference between having boated the river and offering



            9  opinions on susceptibility.  Not having been down the



           10  river and saying what can go down the river or not even



           11  having seen it, in some cases, like Dr. Newell, I think



           12  you lend less credence to their opinion about what can



           13  and can't happen on a river that they've not seen.



           14            Similarly, if you haven't been around the



           15  bend and you haven't sat in a boat, it's very difficult



           16  to have a solid opinion about what can and can't happen



           17  on the river.  And you use that experience to interpret



           18  the kind of information, the mathematical information,



           19  that you're getting out of your rating curve.



           20            One thing I find consistently among the



           21  experts who have been on the river in historical



           22  accounts is that none of these following obstacles



           23  prevent navigation on the river:  Nobody -- they report



           24  having seen riffles, riffles and rapids, but navigate



           25  through them, pass them.  In some cases, in rare cases,
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            1  lining them, for whatever reason they decided to do it.



            2  Nobody reported any problems with beaver dams, with



            3  braiding, with marshes, flash floods, or with any kind



            4  of flow that somehow might be considered erratic,



            5  according to people who qualify themselves as experts



            6  in boating in any of the historical accounts.



            7      Q.    So there was some testimony, I believe from



            8  Mr. Gookin, about marshes on the river.  Did you find



            9  any evidence in the record to support that there were



           10  marshes on the river that would have impeded



           11  navigation?



           12      A.    Well, again, terminology is important.  So it



           13  depends on what you mean by on the river.  If, by the



           14  river, you're including what I would call the



           15  floodplain, the Ingalls surveys references some low and



           16  swampy land under Tempe, and there may have been other



           17  places as well that were low within the floodplain.



           18            The maps that Ingalls drew themselves don't



           19  indicate any marshes or -- along the corridor of the



           20  low flow channel itself.  They draw it as a two-line



           21  stream bank, that doesn't indicate that that would be a



           22  problem.  Nor did any historical account say, boy, we



           23  got to this point and we were in a marsh.  Nor did any



           24  historical description of the channel itself say, yeah,



           25  it's -- like, for instance, Bartlett, who said it was,
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            1  you know, 2 feet deep and several hundred feet wide for



            2  the next hundred miles or so, you know, he didn't say



            3  except for the place where it was marshy.  We don't see



            4  anything like that at all.



            5            With regard to rapids and riffles



            6  specifically, I think some of the experts counted up



            7  rapids and counted up riffles.  And I'm not aware that



            8  that -- in any of the court decisions that I'm familiar



            9  with or any of the cases that I've worked in, that



           10  rapids were certainly accounted for in the discussion,



           11  but there was no case where I saw where someone said,



           12  well, there's a rapid on this river; therefore, it's



           13  not navigable.



           14            And certainly it doesn't apply to Segments 5



           15  and 6.  There are some riffles in Segment 5, one weak



           16  rapid in there that's named.  And then Segment 6, we



           17  know of no rapids at all.  There are a couple of places



           18  where the flow accelerates in the undisturbed portion.



           19            And then in the accounts that we heard of and



           20  the pictures that we've seen, you don't see pictures of



           21  rapids, with the possible exception of the Tom Rains



           22  account, where there's ten-year-olds or nine-year-olds



           23  or something stole a boat and it describes them



           24  negotiating the shoals, which I guess someone could



           25  interpret as being a rapid, but it certainly wasn't so
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            1  difficult that a couple of children in a ferry boat



            2  couldn't get their way through.



            3            And, again, I point out that for downstream



            4  travel rapids really are not an issue.  They're some



            5  work to get up when you're going upstream, which



            6  explains why most of the traffic has been in the



            7  downstream direction.



            8            And, again, the meaning of the rating system,



            9  when it's rated V or below, it means that it's



           10  boatable.  VI are unboatable.  The difference is the



           11  difficulty and the skill needed and the consequence if



           12  you have a problem.



           13            And there are many boating guides available



           14  for Segments 2 and 3 of the Salt River.  The existence



           15  of a boating guide seems to imply that boating is



           16  expected and that they expect you to get through the



           17  rapids and have a successful trip.



           18            Rapids and riffles do impact the boat type,



           19  to some degree.  So you're clearly not going to take



           20  the Queen Mary down the Salt River Canyon, but you are



           21  going to take small, maneuverable boats that have low



           22  drafts.  But your heavy-loaded, deep draft boats,



           23  you're typically not going to take them down through



           24  the kinds of rapids that we have on the Salt River.



           25      Q.    Jon, there was a question, I believe, that
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            1  came up when I was talking with Mr. Burtell about



            2  where, exactly, you got your classification for the



            3  rapids.  Did you come upon that from the Salt River



            4  Canyon Wilderness Boating Map from the Forest Service?



            5      A.    Yes.  So in my original presentation, there



            6  were slides included with rapids, and I had pictures of



            7  the actual rapids classifications, documents that I



            8  used.  And I believe I referenced those in my



            9  testimony.



           10            There's several different sources.  One



           11  that's not in the presentation that I used was -- oh,



           12  it's Duwain Whitis, and he has a coauthor.  It recently



           13  came out from RiverMaps.  I also consulted that, but



           14  it's essentially consistent with the Forest Service



           15  map.  And those are all disclosed and they're in the



           16  record.



           17      Q.    So for Segments 2 and 3, we can safely assume



           18  that those rapids are based off the Salt River Canyon



           19  Wilderness Boating Map?



           20      A.    Yeah.



           21      Q.    And that's Exhibit C043 Part 370.



           22      A.    That's correct.



           23            Slide 108, another way to consider what



           24  impact the rapids have on navigability is to listen to



           25  what the people that have actually boated it say.  And
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            1  none of them reported having any significant issues in



            2  Segments 3 through 6.



            3            And there are some larger rapids in



            4  Segment 2, but none of them indicated they were



            5  particular problems that couldn't be surmounted



            6  either by running or portaging or lining, depending on



            7  the flow rate and the boat type and what the day was



            8  like.



            9            And they're boated at a wide range of



           10  ordinary discharges within that ordinary range.



           11            Segment 109.  Not segment 109.  Page 109,



           12  Slide 109, first of all, once again, the river is not



           13  braided.  We heard some expert testimony suggesting



           14  that there's a couple of splits here and there and that



           15  made it braided.



           16            Be that as it may, none of the people that



           17  have boated the river, none of the experts who have



           18  boated the river reported any problems with figuring



           19  out which split of the split flow or the split and



           20  rejoin a short distance later, which way to go.



           21            And thousands or tens of thousands of people



           22  have boated the Segments 2 and 3 over the years, and



           23  there's not a big pile of bones out there where people



           24  have stopped and died because they couldn't figure out



           25  which way to go.
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            1            Occasionally you pick a wrong channel.  You



            2  stop and you learn for next time.  But these are not



            3  insurmountable or even significant obstacles at all.



            4  Every one of the braids identified by Dr. Mussetter and



            5  Mr. Burtell are routinely boated, without difficulty.



            6            None of the historical accounts mention any



            7  of problems with that due to braiding.  And I should



            8  also point out that field experience, those who have



            9  been on the river will tell you that the splits are not



           10  necessarily shallower.  We've heard some discussion



           11  about that, and I think I talked about that a little



           12  bit yesterday, so I won't repeat myself.



           13            Again, marshes, you asked me that question



           14  just a second ago, and, again, we don't report any



           15  problems with that, so I can skip past Slide 110.



           16            Slide 111, we talked about it, and I think



           17  Mr. Gookin brought up the point of flash floods being a



           18  problem on the Salt.  Certainly not in Segment 6, where



           19  he was -- the bulk of his testimony was focused.  It's



           20  just not the type of river where flash flooding is



           21  really conducive to -- the floodplain is too wide.  The



           22  watershed is too large.



           23            Certainly there are floods that occur, and



           24  some of them have relatively rapid rise times compared



           25  to, say, the Mississippi or something, but not what I
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            1  would consider flash floods where the mythical wall of



            2  water might be charging down the Valley of the Sun



            3  here.



            4            In Segment 1 through 4, because it's in a



            5  canyon, you might have a tendency to see flash floods



            6  more likely to be coming out of a side canyon, that if



            7  you happened to be there at that particular moment, I



            8  think most boaters would view that as a lucky



            9  experience and take some pictures and get a lot of



           10  internet hits; but those are extremely rare situations.



           11  The likelihood of seeing one is rare.  I have never



           12  heard of any account of any boater, in the tens of



           13  thousands of boaters, who have had problems with flash



           14  floods that caused their trip to stop.



           15            There have been times in the commercial



           16  outfitters where they've not run trips because the



           17  river had come up, but that was more of a case where



           18  you looked at the river and go, oh, not today.



           19            So flash flooding really is not an issue,



           20  and, generally, the solution is you wait it out.  So...



           21      Q.    So if you're thinking about a historical boat



           22  and a boater with valuable goods traveling down any of



           23  these segments, would flash floods be a reason that the



           24  river is not navigable?



           25      A.    Oh, no.  No, no.  First of all, they're
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            1  extremely rare.  They're outside of the ordinary range.



            2  And, yeah, like I say, I just -- we know of no accounts



            3  where that's been a problem for anybody on the Salt



            4  River, Segments 2 through 6.



            5            The discussion, again, about erratic, the



            6  term erratic, as I pointed out in my direct testimony



            7  and rebuttal to some of the things that Dr. Littlefield



            8  said, it may have been erratic from the perspective of



            9  an irrigator frustrated that there was lots of flow in



           10  the river when they didn't need to irrigate and there



           11  was less when they did.  Certainly that would be an



           12  accurate descriptor.



           13            But from a boater's standpoint, within the



           14  range of ordinary flow, all of the range within the



           15  ordinary range as I defined it, those are all boatable



           16  flows.  So with the kind of boat types that I'm talking



           17  about, it really didn't matter whether it went up or



           18  down.  You're still going to go out and boat it.



           19            Beaver dams, we've got a couple of things to



           20  talk about with beaver dams.  This was a problem



           21  alleged by Mr. Gookin, primarily.  The actual experts



           22  with expertise in beaver, we heard from -- oh.



           23      Q.    Dave Weedman?



           24      A.    Dave Weedman.  Thank you.  Sorry.  The first



           25  thing to go is the memory, right?
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            1            Dave Weedman, we heard his testimony.  He



            2  said it was very unlikely that we would see beaver



            3  dams -- he was from the Game & Fish Department. -- that



            4  we would see beaver dams on the Salt River because of



            5  the size of the river and because of the size of



            6  floods.



            7      Q.    So Dave Weedman didn't testify in these



            8  current hearings, but he's testified before?



            9      A.    I believe his testimony has been entered as



           10  evidence.



           11      Q.    Okay.  And he also has an affidavit that's



           12  also in evidence --



           13      A.    Yes.



           14      Q.    -- if you recall?



           15      A.    Yeah.  Right, so that's what we heard in



           16  terms of likelihood of their being beaver dams on the



           17  Salt, particularly the Lower Salt River.



           18            We have the boaters' opinions in the



           19  Segments 1, 2, 3, where the river is relatively



           20  undisturbed.  I think there's consensus on that, and



           21  nobody's ever seen a beaver dam crossing the river up



           22  there.  They've seen beaver sign, so chewed trees and



           23  whatnot, but no beaver dams.



           24            None of the historical accounts describe any



           25  problems with beaver dams on the Salt River, and we
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            1  also know from expertise that beavers don't need to



            2  have dams.  They build dams to raise the water surface



            3  to create a more favorable habitat for themselves, for



            4  protection, for ease of moving sticks around so they



            5  can eat them.  That's the layman's description of that.



            6            So, and yet there's this persistent opinion



            7  that there were lots of beaver dams, particularly in



            8  Segment 6.  I believe Mr. Gookin -- I'm sorry, I'm



            9  going to move to Slide 113 here and a few other.  I'm



           10  getting ahead of myself here.



           11            We do know that there were beaver found in



           12  the Salt River, that beaver do live in Segments 1



           13  through 3 and 5, and even in 6 today there are still



           14  some beaver.  I believe there's beaver in Town Lake in



           15  Tempe.  So we've seen beaver sign, but, again, no dams



           16  are seen.



           17            For small, low draft boats, they're simply



           18  not an obstruction.  We hear that from the boating



           19  experts.  And even though there's beaver trapping going



           20  on as late as the Day brothers' trips on the Salt River



           21  and other rivers in Arizona, again, we don't hear in



           22  those accounts of any problems with getting past beaver



           23  dams on the Salt.



           24      Q.    So how is it possible -- and I think you'll



           25  describe this a little more.  How is it possible that
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            1  you can have beaver trapping, but not beaver dams



            2  across the channel?



            3      A.    Beavers live on the bank in those cases.  On



            4  larger rivers they tend to live -- they're



            5  bank-dwelling.  They dig holes there.  They don't need



            6  to build a lodge in a river.  They don't need -- the



            7  depths are sufficient of the river already, so there's



            8  no need for them to go through the energy of felling



            9  trees and creating dams to raise water surface



           10  elevations.  That's what the experts have told us, and



           11  that's consistent with our observations.



           12            And yet on Slide 114, you see this opinion



           13  that numerous beaver dams existed in Segment 6, I think



           14  he said one every few hundred yards at one point and



           15  one there would be hundreds of beaver dams; and that



           16  they're similar to diversion dams; and that's what



           17  created the marshes along the Salt; and that they still



           18  exist on the Salt River, which is true; and that beaver



           19  dams, they needed to create this -- the dams are needed



           20  to create depths of 3 feet.



           21            I would note that also in his testimony and



           22  evidence, Mr. Gookin suggested that because the Lower



           23  Salt, the Segment 6, is highly braided, that flow



           24  depths couldn't get more than a few inches because they



           25  would spill into adjacent channels in the floodplain,
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            1  creating this braided condition.



            2            And I found that to be inconsistent with the



            3  ability of beavers to create depths of 3 feet.  So if,



            4  by raising the water surface elevations, we spread the



            5  river out over across the floodplain, there would be no



            6  lateral containment or no ability to achieve depths of



            7  3 feet if that were the case.



            8            So it's one or the other.  He has to pick



            9  whether he wants it to be braided or whether he wants



           10  to have 3 foot depths for beaver dams.



           11            The fact that there are beaver dams that



           12  still exist in the Salt River, yes; but they're down in



           13  Segment 6 and they're on the effluent-dominated



           14  portions of the reach.  They're not representative of



           15  the ordinary and natural conditions of the river.



           16      Q.    There's no flooding that comes through at



           17  that point, generally speaking?



           18      A.    No.  Floods are severely limited down there.



           19  The river is managed to minimize floods.  There are



           20  still floods that come through, but not nearly with the



           21  frequency that they once did.



           22      Q.    And is there less amount of water coming



           23  through there today?



           24      A.    Yes, clearly.  The volume's substantially



           25  reduced.
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            1      Q.    So that would provide a reason for beaver to



            2  build a dam today?



            3      A.    Yes, and there's small channels in which the



            4  beaver could reasonably span the channel and create a



            5  dam.



            6            The similarity of beaver dams to diversion



            7  dams is tenuous at best.  Of course, diversion dams are



            8  manmade, and they're not part of the ordinary and



            9  natural condition.  That's the primarily difference.



           10            Diversion dams are anchored artificially,



           11  typically with, you know, driven piles, either wood or



           12  steel.  They're anchored with wood and dirt.  Beaver



           13  don't have piles and dirt and rock technology, unlike



           14  us.



           15            Beaver dams also are designed to overtop, so



           16  they span the river and the water flows over the top



           17  and through them; whereas diversion dams can span the



           18  river, but they can also be located in a portion of the



           19  river where they just need to siphon off a side



           20  channel.  So often they're located in locations where



           21  you're not really increasing the depth.  You're just



           22  pushing it off to the side and into a canal; where the



           23  beaver dams are tended to be built in shallow areas



           24  where they're trying to raise the water surface



           25  elevation.  So they're kind of put in different places
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            1  as well.  So the similarity there is not much.



            2            In terms of a boating experience relative to



            3  that, a lot of diversion dams, you just go around them



            4  or you go through the sluice.  That's been my



            5  experience on the Verde, where diversion dams are.



            6  There are a number of those.  In some cases you carry



            7  around them.  Whereas on a beaver dam, typically you're



            8  talking about a low-velocity portion of the stream.



            9  It's narrow.  We described this in detail in other



           10  testimony.  You pull the boat up the side of it, lift



           11  it up onto the dam or slide it on the dam, if you're



           12  not going to run it, and then slide it down the other



           13  side and climb back in and keep going.  So the



           14  similarity there is quite tenuous.



           15            The idea that there could be hundreds of dams



           16  in Segment 6 stretches credibility.  I took



           17  Mr. Gookin's cross sections from 6b and said, okay,



           18  well, how would a beaver go about creating this pool of



           19  3 feet deep water?  And if you look at his rating cross



           20  section --



           21      Q.    This is Slide 115.



           22      A.    We're on Slide 115, correct.



           23            In order to get to just the depth of 3 feet,



           24  it would be a thousand foot wide beaver dam, according



           25  to his cross section.  And if we say, well, the beaver
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            1  wanted a little area of more than 3 feet and say the



            2  dam would be 3 and a half feet, in order to create



            3  enough area so there would be a greater than 3 feet



            4  zone, it would need to be even more, at 1,800 feet.



            5            I'm unaware of any 1,800 foot wide beaver



            6  dams anywhere spanning a river channel, so that seems



            7  like an impossibly long length.  And you think about a



            8  30-foot tree, it would take 60 30-foot trees end to end



            9  just to get across 1,800 feet.  If you assume they



           10  needed some overlap in order to provide some stability,



           11  so if you put a tree in a river and there's no overlap,



           12  nothing to anchor it, it's going to float on



           13  downstream, you would need many more than a hundred or



           14  a hundred trees to get across.



           15            Let me get the exact number here.



           16            A hundred trees.  It would take a hundred



           17  trees to span that channel just one time.  And if you



           18  needed enough trees in there to actually build a dam



           19  with a base and a top to it, I estimated that you would



           20  need -- I'm sorry.  Did I write this down here?



           21      Q.    Is it 170 trees, that you have on the slide,



           22  needed per dam?



           23      A.    170 30-foot trees or 41,000 trees if they



           24  were every couple hundred yards, as suggested.  So



           25  41,000 trees in Segment 6, if those trees were spaced
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            1  20 feet apart on both banks, that would be trees 3 feet



            2  deep away from the bank.  Every one of them would be



            3  felled to build that many dams.  That's just an



            4  impossible number of dams.



            5            So what he suggested is clearly beyond what



            6  the river would support.  And there really is no need,



            7  because we know, from looking at pictures and reading



            8  descriptions, that the river typically had depths that



            9  would be supportive of beaver without dams.



           10            On Slide 116, turn to the question of is



           11  Segment 5 in its ordinary and natural condition today.



           12      Q.    And why is this important to consider, Jon?



           13      A.    Well, it's important because we are able to



           14  go out and look at Segment 5, and it's nice to know --



           15  and the upper portion of Segment 6, and say, well, are



           16  we looking at or boating on or experiencing the river



           17  as it existed in its ordinary and natural condition, or



           18  has it changed substantively since that time.



           19      Q.    So where boating occurs, we're trying to be



           20  consistent with what PPL Montana has directed the



           21  parties to do, which is determine if boating is



           22  occurring in a substantially similar river?



           23      A.    That's correct.  Yeah.



           24      Q.    Okay.



           25      A.    So there's a couple of things that have been
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            1  suggested.  That the channel bed was sandier in the



            2  past.



            3            And on the slide here, on Slide 116, I've



            4  identified Dr. Mussetter by Mus and Mr. Gookin by Gkn.



            5            That it was less stable in the past; that the



            6  channel has degraded or scoured, and so it's deeper and



            7  narrower than it was; that the channel is more of a



            8  single thread channel now than it used to be in



            9  Segment 5 and the upper part of 6; the channel has



           10  moved locations, the boating channel is not in the same



           11  place it was prior to human impacts; that the channel



           12  slope has changed; and the vegetation along the stream



           13  is now more dense than it used to be; and that the



           14  hydrology has changed.



           15            And my initial evaluation of all of those,



           16  based on my consideration of the evidence, is in the



           17  last column there; that some of those things are



           18  possible, but there's no evidence to suggest that there



           19  are; some of those things are true, for instance, the



           20  hydrology; and some of them are really not relevant to



           21  the question of navigability.  And I'll take each of



           22  those in turn as we move to later slides.



           23            So it matters for a couple of reasons.  One



           24  is because we want to know how do we consider the



           25  modern boating record.  It makes a difference to the
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            1  relevance of the trip where we took the Edith down,



            2  which was a replica of a historic boat.  And it also is



            3  relevant to our field observations.



            4            Whether it was sandier in the past, it's



            5  possible that less sand exists in the channel right



            6  now.  My observations on the ground of boating and



            7  being in that reach and actually scuba diving in



            8  Segment 5, looking at the bed, is that it's probably



            9  rockier than Segment 6 ever was, but it's not



           10  significantly rockier than, say, Segments 2 and 3.  So



           11  near canyon reach, it may be slightly rockier, but we



           12  don't have any evidence or observations there that



           13  suggests this is how sandy it was.



           14            So from a boater's perspective it's easier to



           15  boat over a sandy bed channel than a rocky bed channel.



           16  Rocks stick up.  They're harder.  So if it was sandier



           17  in the past, it was probably easier -- it was easier to



           18  boat.  But, again, we don't have any evidence to say



           19  one way or the other.



           20            Was it more or less stable?  Again, the kind



           21  of stability differences that we're talking about, the



           22  river channel may move from time, if that's what's



           23  meant by unstable.  That's probably not a proper



           24  description of an Arizona river, certainly.  The low



           25  flow or the boating channel will move from time to
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            1  time.  That's a characteristic of the Colorado River,



            2  which is navigable.  So that's kind of irrelevant for



            3  the question of navigability, the fact that the low



            4  flow channel can move around, where it might have been



            5  stable.



            6            Let's move to Slide 117 and talk about the



            7  hydrology for just a second.  There certainly has been



            8  some change in the seasonality of runoff with the



            9  upstream dams.  They're designed to store water and



           10  release it for municipal and irrigation uses, and



           11  typically the greatest demands are in the summer.  So



           12  it shifts the high flow season from what was primarily



           13  winter to now primarily summer.



           14            The median daily rates are similar between



           15  the shifted high flow season and what was originally



           16  there.  The annual median rate does increase, because



           17  there's a longer period of release than would have



           18  been.  So the high flow period now under release



           19  conditions is longer than the high flow period would



           20  have been under ordinary and natural conditions, by a



           21  couple of months.



           22            Another difference is the low flow season



           23  goes to near zero.  So today it's very difficult to



           24  boat when the river is turned off, primarily in the



           25  wintertime; whereas in the past the low flow season was
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            1  still boatable by small boats.



            2      Q.    Dr. Mussetter, his testimony was consistent



            3  with that when he went out to the river at 8 cfs,



            4  right?



            5      A.    That's right.  And that was my experience



            6  when I went out around 10 cfs, or whatever it was when



            7  I was out there.  So it's -- I boated.  I measured it



            8  out and I boated.  I was in my canoe 80 percent of the



            9  time, 81 percent of the time, but the riffles were --



           10  some of the riffles were very shallow and we dragged



           11  through those.



           12      Q.    And you wouldn't expect to see flows that low



           13  during the natural and ordinary condition of the river?



           14      A.    No.  We're estimating the 10 percent low



           15  being around 224 cfs, according to our recommended flow



           16  rates.  So there's a big difference in the river



           17  between 8 cfs and 224 cfs.  I personally have boated in



           18  my canoe and my kayak at different times at 90 cfs, and



           19  I didn't need to get out of my boat once between the



           20  put-in below Stewart Mountain and Granite Reef.



           21            There's also an impact on the floods, as I



           22  mentioned just a minute ago in talking about Segment 6.



           23  In general, the flood peaks and volumes are reduced.



           24  Floods are not eliminated, however.  There still are



           25  some floods, and I'll show you some slides to
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            1  illustrate these principles that I was just talking



            2  about.



            3            Slide 118 shows the change in seasonality.



            4  The blue is our reconstructed predam hydrograph



            5  showing the median daily discharges, and that's the



            6  jagged line with the high flow period that curves



            7  around March to May.  And then today, in the orange or



            8  copper color there, is the median daily discharge



            9  hydrograph below Stewart Mountain for the modern period



           10  of record, which is postdate Stewart Mountain.  I think



           11  it starts in 1935, something like that, around that



           12  time frame.



           13      Q.    So this shows what you were just previously



           14  explaining, which is the current hydrograph, which is



           15  in orange, goes down to nearly zero or zero on either



           16  end of the graph there; is that right?



           17      A.    That's right.



           18      Q.    Okay.  And you don't see that condition



           19  happening in the reconstructed natural hydrograph,



           20  which is in blue?



           21      A.    No.  So their lows are lower.  Their highs



           22  are actually a little lower, but the duration of their



           23  highs are longer in modern release period.



           24            So in my mind, it's a shift of seasonality,



           25  but there's still a high flow period, so...
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            1            If we look at the flood record, this is just



            2  a plot on Slide 119 of each year and the highest peak



            3  flow rate, instantaneous flow -- peak flow rate for the



            4  year.  And you can see that in the postdam period there



            5  have been one, two, three, four, five, six floods above



            6  30,000 cubic feet per second and another five above



            7  10,000 cubic feet per second.



            8            So floods do still make their way down there.



            9  Particularly 1978, '79 were large flow years where you



           10  had some decent-sized peaks, one that exceeded



           11  60,000 cubic feet per second.



           12            So the answer to has the hydrology changed,



           13  yes; but it hasn't really changed in the sense of it's



           14  created flow conditions that would -- flow rates that



           15  would not have existed prior to the management of the



           16  dam.



           17            Moving to Slide 120, another way to determine



           18  is this stream in its meaningfully similar condition,



           19  has it changed, is to look at the channel pattern; and



           20  the simplest way to do that is just to look at an old



           21  map.  We have a map from 1903 and we have a map from



           22  2015, both created by the Federal Government.  If you



           23  look in the upper right above here, you can see that



           24  essentially the pattern is the same.  It's primarily a



           25  single channel.  There are some splits here and there.
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            1  I counted and measured the splits, and in 1903,



            2  17 percent of the Segment 5 had a split channel in it.



            3  In 2015 it was 12 percent.  I would not consider a



            4  5 percent variation there to be significant at all.



            5            We can also compare on this graph to look at



            6  the channel position.  And as you look in the upper



            7  right there, from this slide that was produced



            8  previously -- I believe this was Slide 95 in my



            9  previous report. -- you can see that the position is



           10  nearly identical; that, yeah, there are some spots



           11  where it's moved a little bit, but from a boatman's



           12  perspective, if the channel's moved even a few hundred



           13  feet in one direction or another, as long as the low



           14  flow geometry is about the same, which that's what it



           15  appears to be, it makes no difference to whether it's



           16  boatable or not.



           17            So channel positions change.  We know that



           18  from the Colorado River, which is navigable.  We know



           19  that from the Mississippi River, where the channel



           20  position changes from time to time in response to



           21  flows.  It's kind of irrelevant and not a significant



           22  change at all.



           23      Q.    Jon, you've done some work on the Colorado



           24  River; is that right?



           25      A.    Yes.





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                        SALT RIVER     VOLUME 22      05/18/2016

                                                                      4830





            1      Q.    Is it your understanding that there's



            2  actually a piece of land that Arizona owns in



            3  California today because of the avulsion of the river?



            4      A.    There's a piece of land that's on the west



            5  side of the river because of avulsion, yes.



            6      Q.    And that's Arizona Land Department land?



            7      A.    Yes.



            8      Q.    Okay.  So that's where the river used to go?



            9      A.    Yes.  Yes.



           10      Q.    Okay.  Do you know how far that avulsion



           11  occurred or the channel migration in that instance?



           12      A.    It's a big chunk of land, but other than



           13  that, I can't give you acreage or distances.  We're not



           14  talking about tens of feet.  We're talking about



           15  thousands of feet.  So...



           16            Yuma Island, I believe they call it,



           17  something like that.



           18            Yeah.  So another thing, way to look at



           19  whether the channel has changed or has there been a



           20  change in width, there's been some suggestion that the



           21  channel has significantly narrowed.  If you go out



           22  there today, a narrow river is not a problem with



           23  respect to boating.  So whatever narrowing has



           24  occurred, it's not a narrow river today.  If you go out



           25  there on a Saturday or a holiday weekend, you'll see
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            1  many people floating down side by side, with plenty of



            2  room for lots of people.  So narrowing is not an issue.



            3            In both cases, the old map and the newer



            4  maps, both map the river with the same symbol.  Rather



            5  than using a single blue line, they map it as a blue



            6  zone, which indicates that it has a significant width,



            7  measurable at this map scale, which is 1 to 24,000.



            8            So my conclusion there is there has been no



            9  significant change in width.  And there's some field



           10  ways to look at potential width changes as well, that



           11  we'll go through in just a minute.



           12            Moving to the next slide, 121, we'll talk



           13  about the bank vegetation.  There's been some



           14  suggestions that the bank vegetation is substantively



           15  different.  And it's important to recognize that bank



           16  vegetation changes along arid region streams in



           17  response to flooding and wet periods and dry periods



           18  and, also, through invasive species that have come in



           19  here.



           20            So we look at a 1934 aerial and a 2010



           21  aerial.  These were from Dr. Mussetter's presentation,



           22  his Slides 98 and 99.  And, indeed, there has been



           23  increase in plant density, particularly in the



           24  floodplain; much less so along the banks themselves.



           25  The bank vegetation is about the same, and we see that
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            1  more deeply looking in, zooming in on this photograph



            2  and these locations.  You don't see a significant



            3  increase in the amount of vegetation that appears along



            4  the actual bank line.  So we didn't see that.



            5            Mr. Gookin provided on his Slide 215 a



            6  reproduction of some historic matching photographs from



            7  Webb and Betancourt, on Page 324 of their report, I



            8  believe.  Well, they're in the record because they're



            9  in Mr. Gookin's report.  And one of the first



           10  photographs is from September 9th, 1938 at 2,390 cubic



           11  feet per second, and then another one from March 7th,



           12  after the '78 and '79 floods that occurred, one of



           13  which was a large flood.  And you can see in that case



           14  there was much less bank vegetation because of the



           15  floods.  So at least in 1978 and '79 there was not an



           16  increase in bank vegetation.



           17            Also, you note that the channel width there



           18  is a reflection more of the discharge than any change



           19  in the geometry of it.  The alignment's practically the



           20  same.  This location is downstream of Stewart Mountain



           21  Dam.  The dam, not the gage.



           22            You can also go out there and look at it



           23  today.  We have an old photograph, that was previously



           24  in my presentation, from 1908 at the Salt-Verde



           25  confluence, some folks in a rowboat, four people in a
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            1  long rowboat pedaling along there, with a dog on the



            2  shore.  We've seen and talked about this a little bit,



            3  right at the Verde confluence.



            4      Q.    And let me pause you there, Jon.  This is



            5  another slide where there's an additional photo that's



            6  been added, and this is now we're looking at Slide 123



            7  from C055 Part 398.



            8      A.    Yeah.



            9            And so I looked through my records and found



           10  a photograph in that same area of the trip I took that



           11  was about 10 cfs, and then it bumped up to about 280



           12  below the Verde confluence.  And, again, you don't



           13  really see a change in the character of the river in



           14  that location.  It's a placid river.  You know, the



           15  boating experience looks about the same in the two



           16  canoes.



           17            There's some big trees along the bank and



           18  there's some brushy trees along the bank.  There's some



           19  sandy areas and some rocky areas on the foreground



           20  where the dog is standing.  And you see the same kind



           21  of thing if you go out there today.  So not a huge



           22  increase in the amount of vegetation.  There's clearly



           23  more tamarisk since that came in in the '30s, but the



           24  banks and tree line, it doesn't seem to be particularly



           25  narrow there at all.
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            1      Q.    Are there fewer cottonwoods in Segment 5?



            2      A.    I didn't do a -- there still are cottonwood



            3  and sycamore along the river.  I didn't do a count and



            4  would have no way of counting them up in the historic



            5  period, but they're still there.  There are a lot more



            6  tamarisk, particularly as you get down closer to



            7  Granite Reef Dam.  Around the bend from, I believe



            8  that's called Red Mountain, there right above my son



            9  Nathan's head, you get down below there and the



           10  floodplain in particular is very choked with tamarisk.



           11  That's in the backwater of Granite Reef.



           12            Another way to look for, you know, the change



           13  is to go out and look at some of the classic indicators



           14  of postdam degradation.  So if you crack open a



           15  textbook and say what happens downstream of a dam,



           16  deepening is one of the things that the textbook will



           17  tell you that could be expected.



           18            Some of the things that -- those kinds of



           19  indicators that you would expect to see are just not



           20  found in Segment 5.  Those include something called a



           21  perched channel.  So if you look at where the split



           22  flow channels used to be and are now a single



           23  channel -- there's one just upstream of the Verde-Salt



           24  confluence. -- those perched -- or those channels that



           25  were now not actively part of the low flow channel are
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            1  marsh -- low marshy areas.  They're not significantly



            2  raised above the existing channel bed.



            3            Another thing you might see is something



            4  called a hanging tributary.  So where streams have



            5  rapidly degraded downstream of a dam, the tributaries



            6  come in, and instead of joining at grade, you know, bed



            7  to bed, they come in above and then drop over in a



            8  little waterfall or into the river.  You don't see



            9  anything like that.  The tributaries all join at grade,



           10  so they match bed elevation to bed elevation.



           11            If the river's been extensively deepened, you



           12  would obviously expect to see extensive cut banks or



           13  eroded banks with vertical bare banks with trees



           14  falling over and material falling in.  And you don't



           15  see a lot of that.  The vegetation, bank vegetation,



           16  is pretty good.  The banks are sloped appropriately.



           17  There are, of course, some cut banks, because it's



           18  a natural river and that occurs along any natural



           19  river.



           20            You would also expect to see, if a recently



           21  degraded river were there, that the trees would have



           22  their roots sticking out into the air, as opposed to



           23  being in the ground.  You see a little bit of that, but



           24  you don't see an excessive amount of that that would be



           25  indicative of long-term degradation.
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            1            Another indication of long-term degradation



            2  on a main stem of a river below a dam would be head



            3  cuts, and you see nothing of the sort on Segment 5.



            4      Q.    Can you explain what a head cut is?



            5      A.    A head cut is a vertical drop in the bank and



            6  the bed elevation.  So you're running along the bed and



            7  then it cuts off and has a vertical slope and proceeds



            8  on.  It would be unlikely to see those on a perennial



            9  river, but it would be one of the things to look for.



           10  And you don't see those.



           11            So to class --



           12                 CHAIRMAN NOBLE:  Mr. Fuller -- oh, did



           13  you finish that slide?



           14                 THE WITNESS:  Sure.



           15                 CHAIRMAN NOBLE:  It looked like you were



           16  reaching to change your slide.  We are at 123 and we're



           17  moving to 124, and we're going to take a break.



           18                 THE WITNESS:  Okay.



           19                 CHAIRMAN NOBLE:  About 10 minutes.



           20                 (A recess was taken from 11:08 a.m. to



           21  11:18 a.m.)



           22                 CHAIRMAN NOBLE:  We're going to have to



           23  pull the plug at noon straight up.  We may go just a



           24  minute or two over that, but we can't go much over.



           25                 MR. SLADE:  Okay.  And just so the
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            1  parties and the Commission is aware, we may be finished



            2  by noon, but it also may be the case that we need about



            3  half an hour tomorrow.



            4                 CHAIRMAN NOBLE:  We'll do what we need



            5  to do.



            6  BY MR. SLADE:



            7      Q.    And we are on Slide --



            8                 CHAIRMAN NOBLE:  124, I hope.



            9  BY MR. SLADE:



           10      Q.    -- 124 and moving on to 125.



           11      A.    Right.  We finished 124.  Let's go to 125.



           12            So we go to the question of deepening, did



           13  the river get deeper there.  I think there's the



           14  assertion that the river got narrower and deeper and,



           15  therefore, was more navigable.  That was



           16  Dr. Mussetter's conclusion.



           17            I would point out that he also provided some



           18  comparisons of topographic data right below the dam,



           19  based on a data set from 1903 and 2001; and, in fact,



           20  that actually shows the opposite of what he concluded.



           21  It shows that the bed elevation was nearly the same,



           22  maybe slightly higher in that area.  So it's



           23  inconsistent with his testimony about it deepening, and



           24  that's where the maximum effect of deepening that you



           25  would expect to be, is right at the outlet of the dam.
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            1      Q.    So, Jon, opponents have put forth the



            2  argument that the Segment 5 condition is potentially



            3  deeper because of downcutting below Stewart Mountain



            4  Dam, and you're saying that this longitudinal profile



            5  that Dr. Mussetter put forth shows, actually, the



            6  opposite?



            7      A.    Yes.



            8      Q.    Okay.



            9      A.    Moving to Slide 126, there are other ways to



           10  look for potential increases of depth.  This is one



           11  way, is comparison of historic photographs.  In the



           12  upper left there, you see a historic photograph from



           13  1910 of the Sheep Bridge on the Salt River.  The piers



           14  of that bridge are still there.  The bridge itself was



           15  taken out, I think in the 1965 flood.  I took some



           16  friends boating last Saturday and went through here and



           17  snapped a picture.



           18      Q.    And this is your additional slide, C055 Part



           19  398, Slide 126?



           20      A.    Yeah.  I looked through my files, and I



           21  didn't have any pictures of this.  I think it's called



           22  Foxtail Crossing now.  I didn't have any pictures right



           23  there, so I went and took this one.  It was kind of my



           24  best recollection of about the angle, and I didn't get



           25  it as good as I would like to have gotten it, but you





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                        SALT RIVER     VOLUME 22      05/18/2016

                                                                      4839





            1  can see the pier that's right there.  I've got my



            2  pointer over it.  It's kind of a white thing and



            3  somebody painted Foxtail on it, I think is what it says



            4  right now.



            5            But one thing you notice here is that -- we



            6  don't know the flow rate in the upper left.  We do know



            7  that it was 700 cfs last Saturday.  But the river is



            8  actually quite a bit wider right here, and this is



            9  actually one of the shallowest spots on the river.  You



           10  can still see bedrock cropped out in the bank on the



           11  right.  Again, so, clearly, it's not deeper.  This



           12  island has come up in elevation.  The pier is more



           13  buried than it used to be in the past.



           14            Sorry about that.  We are not going to Skype



           15  anyone.



           16            So, like I say, the evidence here suggests



           17  that the river is not deeper.  In fact, it suggests



           18  it's actually shallower here as well.



           19      Q.    Is one of these pictures looking upstream and



           20  the other downstream?



           21      A.    I believe they're both looking downstream.



           22      Q.    Okay.  So the tall pier that we see in the



           23  picture on the left, where would that be located on the



           24  new picture that's on the bottom right?



           25      A.    If you can see my little crosshair of my
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            1  pointer, it's right below there.  It's that white



            2  thing.  And for a description of that for the



            3  transcript, it's basically above the 6 in 2016.



            4      Q.    Okay.  That looks like it's on river right;



            5  is that correct?



            6      A.    The river actually splits around it, so



            7  there's an island there now.  So the river goes on both



            8  sides.



            9      Q.    Okay.



           10      A.    The floodplain is a little lower.  The main



           11  channel is a little higher.



           12            We would expect that if there had been



           13  significant degradation, the pier there would -- rather



           14  than being buried, would be exposed more; and that's



           15  just not what we observed in the field.



           16            And I mentioned that bedrock crops out there.



           17  There's some other places where bedrock crops out in



           18  Segment 5 between Stewart Mountain Dam, what's now



           19  Stewart Mountain Dam, and the old Arizona Dam abutment.



           20  You see it in the bed at the first rapid downstream of



           21  the Water Users entry.  Those who are familiar with



           22  this reach will know where I'm talking about.  You see



           23  it at the bank in Bulldog Rapid above the Blue Point



           24  Bridge.  You see it in the right abutments of the



           25  picture I just showed you a second ago.  Where the
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            1  tubers take out, bedrock crops out in the bed of the



            2  channel.  I believe that's Takeout 4 or 5, I think it



            3  is.  It's before you get to the -- I forget the name of



            4  the crossing now.  And you also see it in the bed at



            5  Phon D. Sutton.  So there's bedrock cropping out in the



            6  bed at various points in Segment 5, and you also see it



            7  in the bed just upstream of where the old Arizona Dam



            8  abutments are.



            9            I would point out that you do see some of the



           10  sandy bed in the foreground right here.  We heard some



           11  discussion about whether it's sandy or not sandy.  You



           12  see that kind of same sandy bed at locations of



           13  tributaries now, but not in this particular location at



           14  this time.



           15      Q.    In Segment 5 today you still see some sandy



           16  beds?



           17      A.    Yeah.  It's a gravelly sand, but it's sand.



           18            So there are ways to ground-truth that



           19  hypothesis about whether it's deeper or not.  When we



           20  look at the historical accounts, what we hear in the



           21  detailed descriptions of people that boated through



           22  here was that this was kind of the easy reach.  This is



           23  kind of where they night boated it.  You know, they



           24  never got out of their boat.  They made good time.



           25  They made twice the distance that they did upstream.
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            1  So the kind of descriptions we have here is this is the



            2  easy boating reach, which would not be consistent with



            3  it being wide and braided and shallow.



            4            The Sheep Bridge crossing, as I showed you,



            5  being able to compare conditions there, and it doesn't



            6  appear particularly deeper or narrower.  It actually



            7  looks wider.  When you boat this at 8 -- you boat it at



            8  8 cfs, the entire segment, what you don't see is a



            9  really deep, narrow slot in the middle somewhere.  The



           10  pools are about as wide as they are at higher flow and



           11  the riffles are a little narrower, but there's no, you



           12  know, V-shaped notch that you would expect if it were



           13  severely degrading.



           14            So which brings you to the question of why



           15  wouldn't you see that textbook response downstream of



           16  the dams.  There's a couple of reasons for that, that



           17  you can see, that you see when you go out and you do



           18  your fieldwork.  One is, the bed material is relatively



           19  coarse.  There are a lot of cobbles on the bed of the



           20  stream.  The fact that there are cobbles makes the bed



           21  more resistant to change and takes bigger flows to move



           22  them.  As we saw, the flood history indicates that



           23  there are fewer big floods.



           24            The fact that it has a pool and riffle



           25  pattern.  Often in pool and riffle systems, when you
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            1  have an adjustment due to sediment depravation or



            2  whatever, the riffles might become a little longer and



            3  steeper, which actually would make them more difficult



            4  to boat than they would have been in the past.  So you



            5  see the adjustment in the riffles, rather than over the



            6  length of the entire river.



            7            Another reason that you might not see that



            8  classic textbook response is the presence of shallow



            9  bedrock.  I just mentioned where it crops out in



           10  places, and that would prevent long-term scour from



           11  deepening the river.



           12            Similarly, the adjustment in the bank might



           13  be muted by the presence of caliche or calcium



           14  carbonate in the soils and that comprise the bank, as



           15  well as some clay materials in there that give it more



           16  cohesiveness and prevent them from being rapidly



           17  eroded.



           18            The banks themselves are generally



           19  well-vegetated.  Look at the historic photographs and



           20  the modern photographs, and they're fairly



           21  well-vegetated, and that helps stabilize them and



           22  prevent the adjustments.



           23            Another way to --



           24                 COMMISSIONER ALLEN:  Wade.



           25                 MR. SLADE:  Question here, Jon.
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            1                 THE WITNESS:  Sure.



            2                 COMMISSIONER ALLEN:  Yeah.  Actually,



            3  the document that we have before us, Slide or Page 128,



            4  is not what is showing up here.  This is one -- in the



            5  document we have, it's 129.



            6  BY MR. SLADE:



            7      Q.    Did we skip a slide here, Jon, "How did the



            8  Verde Respond to Dams?"



            9      A.    Oh, maybe I switched here.  Is that the one



           10  that was 128, is "How did the Verde Respond?"



           11      Q.    Yes.



           12                 COMMISSIONER ALLEN:  It's listed as 128.



           13                 THE WITNESS:  Yeah, I think I might have



           14  flip-flopped those.  Sorry about that.  We'll get to



           15  that in just one second.



           16  BY MR. SLADE:



           17      Q.    Okay.



           18      A.    I think I felt that --



           19      Q.    So this would be, in the handout that people



           20  are looking at or if you're following along, Slide 129,



           21  which you have up here as 128.



           22      A.    Sorry.  I'm a persistent editor, and I was



           23  trying not to, and I must have flipped the order of



           24  that because I felt that it flowed better.



           25                 MR. SPARKS:  For the record, is this a
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            1  substitute for what we have as 129?



            2                 MR. SLADE:  No.  This is the same as



            3  Slide 129.



            4                 CHAIRMAN NOBLE:  Okay.  Is 128 in the



            5  exhibit?



            6                 MR. SLADE:  Yes, it is.



            7                 MR. ROJAS:  I believe it's his 129.



            8                 THE WITNESS:  They're just different



            9  order.



           10                 CHAIRMAN NOBLE:  "How did Verde Respond



           11  to the Dams" is my 128.



           12                 THE WITNESS:  It's now 129.



           13                 MR. ROJAS:  And his 129.



           14                 CHAIRMAN NOBLE:  And my 129 is "Why



           15  Would Segment 5 Not Have the Classic Post-Dam



           16  Response?"



           17                 MR. ROJAS:  Yeah.  They're just out of



           18  order.



           19                 CHAIRMAN NOBLE:  Okay, was that supposed



           20  to be 128?



           21                 THE WITNESS:  They're just -- the



           22  order's just been changed.



           23                 CHAIRMAN NOBLE:  Okay.



           24                 THE WITNESS:  They're the same slides,



           25  just different order.





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                        SALT RIVER     VOLUME 22      05/18/2016

                                                                      4846





            1                 CHAIRMAN NOBLE:  Okay.  But when the



            2  Appellate Court is looking for what we said, how are we



            3  going to explain to them what 128 and 129 is?



            4                 THE WITNESS:  I think they will have



            5  fallen asleep by this point and won't have noticed.



            6                 MR. SLADE:  We do this periodically to



            7  make sure everyone's paying attention.  You know that,



            8  Mr. Chairman.



            9                 CHAIRMAN NOBLE:  No, we have a



           10  designated attention-payer.



           11                 MR. SPARKS:  I usually slam my thumb in



           12  the door to make sure I'm listening.



           13                 THE WITNESS:  Now, I'm trying to get



           14  done by noon, and all this chatter is slowing me down



           15  here.



           16                 CHAIRMAN NOBLE:  You're fine.  We



           17  apologize.



           18                 THE WITNESS:  Another reason it may mute



           19  the response is, there is some sediment inflow from



           20  some of the tributaries.  If you're a frequent boater



           21  of this reach, you'll know that the tributary right



           22  above the diving cliff, the cliff-diving area, had a



           23  little flood, brought in a lot of sediment, and it's



           24  actually filled in the pool, and you can no longer jump



           25  off it.  You can no longer jump off that cliff.
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            1                 And, again, the infrequency of bankfull



            2  discharges.



            3                 So those are some physical reasons why



            4  you might not expect that classic response to there



            5  being a dam being upstream and some of the sediment



            6  trapping that might have -- that undoubtedly did occur.



            7                 And this is not dissimilar from other



            8  responses we've seen on dammed rivers in Arizona.



            9  BY MR. SLADE:



           10      Q.    And we're now on Slide 128 of C053 Part 385.



           11      A.    Yes, we are.



           12            If we can look at how the Verde responded.



           13  So in my experience on the Verde, I found it to be more



           14  braided downstream of the dams and no obvious signs of



           15  degradation, based on my field experience.



           16            Dr. Mussetter's firm went out and did some



           17  detailed work there, and their conclusion below both of



           18  the dams on the Verde was that there are few



           19  reservoir-related morphological changes to the river



           20  below the dam.



           21            What they're saying there is, it didn't get



           22  deeper and it didn't change the shape of the channel



           23  downstream of the dam.  That's what their very detailed



           24  assessment concluded for the Verde.  So it's not



           25  surprising at all to see a similar kind of effect on
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            1  the Salt.



            2            When I go out and look at the Gila River,



            3  boating the reach below San Carlos Dam, again, we see



            4  no obvious signs of degradation.  The same kinds of



            5  reasons; shallow bedrock, cobbly bed.  And that's the



            6  condition we see.



            7            So my conclusion, moving on to Slide 130,



            8  which I think we should all be in consensus is numbered



            9  130, is that Segment 5 is substantively in the same



           10  condition that it was -- today as it was in its



           11  ordinary and natural condition prior to the



           12  construction of the dams.



           13            So, physically, the channel of the river



           14  looks about the same.  There may be some minor changes,



           15  but nothing substantive with respect to the boating



           16  condition of the river.



           17      Q.    So let me ask you that in another way, Jon.



           18            Has the conditions of Segment 5 changed such



           19  that the river's substantially improved regarding its



           20  navigability?



           21      A.    No.  No, I believe when you go out at 90 cfs,



           22  100 cfs, 200 cfs, a thousand cfs, 2,000 cfs, all rates



           23  that I've been out there on the river, you're seeing



           24  substantively the same river you saw before; same



           25  widths, generally the same depths, same pattern, same
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            1  kinds of riffles and rapids.



            2            And that also applies to the upper segment of



            3  Segment 6, which I have been lumping in my



            4  consideration here, until you get to the backwater area



            5  above Granite Reef Dam.



            6      Q.    And what's your assessment on how much of



            7  Segment 6 is above the backwater?



            8      A.    It's about a mile from the confluence down to



            9  where you start to feel the effects of the backwater



           10  from Granite Reef.



           11      Q.    And so your assessment, as you just said, is



           12  that the top of Segment 6 for that first mile is also



           13  not substantially improved for navigability purposes?



           14      A.    That's correct.



           15      Q.    And what does that mean in terms of where the



           16  Edith did its trip?



           17      A.    That it's substantively similar.  So the



           18  Edith in 1911 would have seen a river that looked about



           19  the same at that flow rate that we experienced when we



           20  went out there with Brad in August of 2015.



           21      Q.    And before we move to the next slide,



           22  regarding Segments 2, 3 and the other segments, I'll



           23  ask you the same question.



           24            In Segment 2, is the river changed in a way



           25  that's substantially more navigable today?
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            1      A.    Segment 2, you said?



            2      Q.    Yes.



            3      A.    No.  No, and I believe Mr. Burtell agreed



            4  with me on that point.



            5      Q.    The same question for Segment 3 above



            6  Roosevelt Dam.



            7      A.    The same answer; no change.



            8      Q.    And for Segment 3 below where you just talked



            9  about, where Roosevelt Lake is, and Segment 4, we can't



           10  make that assessment today?



           11      A.    Well, we do know that it's significantly



           12  different because of the impoundment.



           13      Q.    Okay.  And we can move on now to Slide 131.



           14      A.    The only point I want to make with this



           15  Slide 131 is that when in talking about the river, it



           16  does vary by segment and by degree, the conditions



           17  thereof.  And there's a substantial difference between



           18  Segment 6 and Segment 1 in terms of rapids,



           19  classification of rapids, presence of riffles, whether



           20  it's a narrow canyon, wide floodplain, the channel



           21  materials going from being rocky and bedrock to



           22  primarily sand and gravel and a little bit of cobble,



           23  and also the degree of human impacts.



           24            So describing the river and making



           25  characterizations of the Salt River above Roosevelt
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            1  Lake and downstream here in the Valley of the Sun, very



            2  different river, very different characteristics.



            3            On Slide 132, a couple of other miscellaneous



            4  topics I want to take care of.  We heard a lot of



            5  testimony, primarily from Dr. Littlefield, about GLO



            6  survey designations and that they had not meandered the



            7  river, the Salt River, in a way that would be



            8  consistent with their designation of it being



            9  navigable.



           10            In the Court cases that I've worked on and



           11  I've read about, the GLO survey designations were not



           12  diagnostic, nor were they relied on, in talking to



           13  other Attorneys General in other places.



           14            The information that's been communicated to



           15  me is that the GLO survey notes are just not a part --



           16  a significant part of the decision.  And the reason for



           17  that, as I understand it, is because the basis of their



           18  decision of making it navigable or nonnavigable is



           19  generally unknown.  And the surveyor guidance said if



           20  it's navigable, meander it; but they don't have



           21  specific guidance that says this is how to determine



           22  whether it's navigable or nonnavigable.  So what they



           23  were looking at is an unknown.



           24      Q.    So, for example, Jon, when Ingalls went out



           25  in 1868 to survey the Salt, Phoenix was just becoming a
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            1  settlement town; is that right?



            2      A.    Yes.



            3      Q.    Okay.  And he made a note that there was



            4  about 50 people, I believe; is that correct?



            5      A.    That's approximately correct, yeah.



            6      Q.    So we don't know if Ingalls looked at the



            7  Salt, saw no boat traffic, and based on that, made his



            8  determination that it was nonnavigable?



            9      A.    I talked to a surveyor who had had a career



           10  with BLM and has done a lot of boundary work.  He



           11  basically picked up the mantle that Don Simpson left



           12  and wrote the boundary determination manual a lot of



           13  people use, a big white book.



           14            And I talked to Jerry about that question and



           15  what were the GLO surveyors using to make this



           16  determination and was he aware of a manual or whatnot.



           17            And his answer was, no, there wasn't any



           18  manual, there wasn't any specific guidance.  And his



           19  understanding was that they would come into an area and



           20  look around and see were there any boats on the river;



           21  and if there were, they would call it navigable.



           22  Beyond that, he wasn't aware of anything.



           23            So if that's true and that's the case for the



           24  Ingalls in 1868, they would have gotten here, there



           25  would have been a small settlement that was just
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            1  starting up in the Phoenix area, and they clearly



            2  didn't see any boats attached to it.  And that would be



            3  consistent with the historic record and that there



            4  weren't a lot of boats.  So not seeing it, they made



            5  their designation.  Who knows what else went into the



            6  decision.  So we have to look to other factors.



            7      Q.    But all of the historical boating accounts



            8  that we have in the record occurred after 1868; is that



            9  right?



           10      A.    As far as we know, yeah.  We don't have a



           11  date for Mr. Logan, except that it was before 1873, but



           12  that's all we know.



           13            Also, it's important to recognize that what I



           14  understood from Dr. Littlefield's testimony was that



           15  the U.S. Patent Office, when they made those decisions



           16  to patent land that was in areas of the floodplain or



           17  near the stream and whether they reserved it or not



           18  reserved it, they were not making their own



           19  particularized assessment of the river at that point.



           20  They were looking at the GLO survey maps and saying was



           21  it meandered, was it not meandered, and what can we do



           22  with this parcel.



           23            So it was not the case of someone going out



           24  to the river and looking at the conditions and



           25  considering historic data and looking at flow depths
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            1  and seasonality and all the kinds of things that we've



            2  talked about.  So to suggest that there are unique



            3  assessments there going on, is perhaps stretching the



            4  record a bit.



            5            Moving on to Slide 133, a couple other points



            6  in the history that I think that were misstated, that I



            7  would like to correct.



            8            One, that the Salt River corridor was not



            9  densely populated in 1868.  If you look at the



           10  Phoenix -- the ancestor to the town of Phoenix, that we



           11  heard from the Ingalls, was not many people here,



           12  certainly not hundreds, and certainly definitely not



           13  thousands or tens of thousands.  And that was the first



           14  community.  Similarly, by the time statehood rolled



           15  around, still the population was relatively low, most



           16  of it centered around the community of Phoenix, Tempe.



           17            But immediately upon settlement here, dams



           18  were constructed.  Those diversion dams were an



           19  obstacle to some types of commercial boating.  I think



           20  everyone agrees that the dams were obstacles.



           21            And then we had the railroad arrive pretty



           22  early, 1879, the town of Maricopa, relative to



           23  population growth.  So there were alternative methods



           24  available, and there was no alternative to supplying



           25  water for irrigation.
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            1            Moving to Slide 134, it's important, also, to



            2  interpret the context and the Apache threat that



            3  existed until the 1880s.  We saw that in our discussion



            4  yesterday of McMillenville and Geronimo's attack on



            5  that community.



            6            Again, I'll underscore, as I said yesterday,



            7  the Globe mining district is not located on the Salt



            8  River.  I guess it's near the Salt River in the sense



            9  that I live near Casa Grande.  I don't.  It's a



           10  distance away.  The ore was sent east or down to



           11  Florence for processing.  It was not sent in any place



           12  that was along the Salt River.  So putting it on the



           13  Salt River wouldn't have helped them at all.



           14            I would also like to point out that all the



           15  discussion about the Hohokam civilization and whether



           16  they've used boats or not used boats, the presence of



           17  those irrigation diversions over many centuries



           18  suggests that there was conditions in the river that



           19  were conducive.



           20            It speaks to the stability of the river.  The



           21  river was not moving around so frequently that they



           22  could not maintain irrigation canal heads.  The river



           23  had sufficient depths that with relatively low



           24  technology they could divert substantial amounts of



           25  water.





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                        SALT RIVER     VOLUME 22      05/18/2016

                                                                      4856





            1            You think about trying to siphon off -- some



            2  canals had capacity for 300 cfs.  Siphon off 300 cfs



            3  from a river that, as alleged, was shallow and braided



            4  and had multiple channels, that would be a very



            5  difficult technological thing to do with the tools that



            6  they had in hand; and yet they had not just one, but



            7  many, many canals that irrigated, you know, more than a



            8  hundred thousand acres at a time.



            9            So there is some information regarding the



           10  information of the historic -- from the prehistoric



           11  times that does speak to the area of navigability.



           12      Q.    And, Jon, before we move on, I would like to



           13  pause there.  There have been some questions about the



           14  Native American evidence, including the Hohokam and



           15  proceeding peoples, that have used boats on the river.



           16  And I would like to talk a little bit about that



           17  evidence and hand out a few documents so we can --



           18                 MR. MURPHY:  Is there a slide on this?



           19                 MR. SLADE:  No, there's not.  But I'll



           20  be providing exhibits that are in the record.



           21                 MR. MURPHY:  Okay.



           22                 MR. SLADE:  So what I've handed to the



           23  Commission is a packet of the evidence that we will be



           24  taking a look at that's in the record.



           25                 MR. MURPHY:  Can I get the numbers,





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                        SALT RIVER     VOLUME 22      05/18/2016

                                                                      4857





            1  please?



            2                 MR. SLADE:  It's coming, and I've



            3  given --



            4                 MR. SPARKS:  Until then, it's a secret.



            5                 MR. SLADE:  And I've given the



            6  Commission a packet, and I'll hand out, with Paula's



            7  help here, the individual evidence numbers as we go



            8  through those.



            9  BY MR. SLADE:



           10      Q.    And, Jon, do you recall that there was some



           11  question about the Hohokam boating and the canoes or



           12  the canals that may have been used or may not have been



           13  used for boats?



           14      A.    Yes.



           15      Q.    Okay.  Can we suffice it to say that possibly



           16  a canoe was found, and there may have been a theory



           17  that canals were used by boats?



           18      A.    Boats were used on canals?



           19      Q.    Yes.



           20      A.    We heard some speculation along those lines,



           21  yeah.



           22      Q.    And we don't have any more information beyond



           23  that?



           24      A.    I don't.



           25      Q.    Okay.  And we've also heard some testimony, I





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                        SALT RIVER     VOLUME 22      05/18/2016

                                                                      4858





            1  believe, from Dr. Newell about the conditions that



            2  would need to exist on a river that would preserve a



            3  boat.



            4            Do you recall that testimony?



            5      A.    Yes.



            6      Q.    Okay.  And do you recall Dr. Newell talking



            7  about anaerobic mud that would be needed to be able to



            8  preserve a boat like a reed raft or something similar?



            9      A.    Yes.



           10      Q.    And you're not an expert in archaeology, but



           11  you are an expert in geomorphology.  Do those



           12  conditions where there's anaerobic mud exist on the



           13  Salt River?



           14      A.    Not along the main channel of it, no.



           15      Q.    Okay.  Do they exist on the Colorado River?



           16      A.    Again, not along the main channel, no.



           17      Q.    So if you would need anaerobic mud to



           18  preserve a reed boat, you wouldn't find it on the Salt



           19  or on the Colorado River?



           20      A.    Not along the main channel, but it's possible



           21  in some of the marshy areas adjacent to the channel,



           22  that might exist.



           23      Q.    Okay.  Do we know if there's any evidence in



           24  the record of boats from the period when the Hohokam



           25  existed that are in the record for the Colorado, that
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            1  were preserved on the Colorado?



            2      A.    I'm not aware of any, no.



            3      Q.    Okay.  And you already talked about your



            4  opinion on how the canals that the Hohokam created



            5  indicate that the river would have been susceptible for



            6  navigation, so we'll pass on that.



            7            Let's talk a little bit about the location of



            8  where Native Americans were located on the Salt.



            9            Did you hear some testimony, I believe it was



           10  from Mr. Gookin, that he wasn't entirely sure where the



           11  Native Americans were located, and we ran through the



           12  map by Francisco Kino?



           13      A.    Could you repeat that question?



           14      Q.    Sure.



           15            Do you recall going through the map by



           16  Francisco Kino in my testimony -- or in Mr. Gookin's



           17  testimony and my questioning with him?



           18      A.    Yes.



           19      Q.    Okay.  Let's take another look at that map,



           20  and that is Exhibit C046 Part 376.



           21      A.    I might need a copy of that.



           22      Q.    I'll give you a copy.



           23      A.    Thank you.



           24      Q.    So the Commission has seen this map, and I



           25  just would like to hear your opinion on -- first of
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            1  all, this map is titled Original Map of Francisco Kino;



            2  is that correct?



            3      A.    Yes, it is.



            4      Q.    Okay.  And do you know the date when the map



            5  was created?



            6      A.    There's a date that says 1701 underneath the



            7  title.



            8      Q.    Okay.  And do you see where the Salt River is



            9  indicated on there?



           10      A.    I see where it says "Rio Salado."



           11      Q.    Okay.  Is that another term for the Salt



           12  River?



           13      A.    Typically, yes.



           14      Q.    Okay.  Do you see any settlements indicated



           15  on there at all?



           16      A.    I see lots of settlements.  Are you asking in



           17  the vicinity of the Rio Salado?



           18      Q.    Right.



           19      A.    There are none noted on the map.



           20      Q.    Okay.  And do you see where the Gila is on



           21  this map?



           22      A.    Yes.



           23      Q.    Okay.  Is it sort of the dark line running



           24  east to west?



           25      A.    Yeah.  It's called Rio de Hila.





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                        SALT RIVER     VOLUME 22      05/18/2016

                                                                      4861





            1      Q.    H-I-L-A?



            2      A.    With an H.



            3      Q.    Okay.  And you see settlements on the



            4  southern part of that river?



            5      A.    Yes.



            6      Q.    Okay.  Do you know what is referred to as The



            7  Rio Azul?  Do you know what that is?



            8      A.    I know that in the past, some folks have



            9  called the Verde The Rio Azul.  Azul means blue and



           10  there is a Blue River in Arizona, but it's not in that



           11  location.



           12      Q.    Okay.  So we're not sure if, potentially,



           13  that's Segment 6 of the Salt that Kino referred to



           14  incorrectly?



           15      A.    I think that's a reasonable interpretation,



           16  based on the crude morphology of this map, yeah.



           17      Q.    Okay.  Regardless, are there any settlements



           18  on The Rio Azul?



           19      A.    There's none shown on this map, no.



           20      Q.    Okay.  So what could be possibly interpreted



           21  as the Salt River, as Kino might have seen it, does not



           22  show any settlements of Native Americans from his



           23  depiction?



           24      A.    That's correct.



           25      Q.    Okay.  And do you also see on the map there
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            1  where it says the word "Apaches" in the top right



            2  corner?



            3      A.    Yes.



            4      Q.    Okay.  Is it generally understood that the



            5  Apaches were in the territory that was to the north and



            6  east of where the Pima and Maricopa were?



            7      A.    That's the testimony that I've heard in these



            8  hearings.



            9      Q.    Okay.  And there are no Apache settlements on



           10  the Rio Salado either in that location?



           11      A.    There are none shown on the map, but I think



           12  we've heard testimony that they lived in places along



           13  the river, at least seasonally, the Upper River.



           14      Q.    If you could take a look at now Exhibit C046



           15  Part 378, which is the next page in the packet, and



           16  that's a book by Robert Hackenberg called



           17  "Pima-Maricopa Indians, Aboriginal Land Use and



           18  Occupancy of the Pima-Maricopa Indians."



           19            Do you see that?



           20      A.    I do.



           21      Q.    And if you could turn to Page 108, as it's



           22  indicated on the left side.  So we're on Page 108.



           23      A.    Okay.



           24      Q.    And let me know if I'm reading this



           25  correctly.  I'm going to start where it says "After
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            1  1800."



            2      A.    Okay.



            3      Q.    "After 1800, further shifting of the Maricopa



            4  villages eastward is noted by Spier (1933:  18):



            5            Quote, The Maricopa have lived on the Gila



            6  above its junction with the Salt since at least 1800.



            7  Their settlements were on both sides of the river from



            8  Sacate and Pima Butte to Gila Crossing at the western



            9  limit.  On mesquite gathering and fishing expeditions,



           10  they were accustomed to camp along the slough (Santa



           11  Cruz River) at the northeastern foot of the Sierra



           12  Estrella, in the Gila-Salt confluence, and on the Salt



           13  as far upstream as Phoenix, but they had no settlements



           14  there.  No one lived permanently on the Salt River



           15  below the point where it emerged from the mountains.



           16  In fact, the whole of the open plain north of the Gila



           17  to the mountains was unoccupied as too exposed to



           18  Yavapai and Apache attacks.'"



           19            Did I read that correctly?



           20      A.    Yes.



           21      Q.    So from what that states, can we gather that



           22  at least Hackenberg found that no one lived on the Salt



           23  River from the southern part of the Gila to the



           24  mountains to the Northeast?  Or, excuse me, no one



           25  lived on the Salt.
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            1      A.    Yes.



            2      Q.    But can we also gather from that that the



            3  Maricopa had fishing expeditions on the Salt as far



            4  upstream as Phoenix?



            5      A.    That's what it says, yes.



            6      Q.    And does it give a reason why no one lived



            7  north of the Gila?



            8      A.    Yeah.  It says it was too exposed to Yavapai



            9  and Apache attacks.



           10      Q.    We do know that there's a Salt Pima-Maricopa



           11  Reservation or community at near the Verde and Salt



           12  confluence today; is that right?



           13      A.    That's correct.



           14      Q.    Okay.  Do you have any idea of when that



           15  community was developed?



           16      A.    I believe it was the mid 1800s.



           17      Q.    Okay.  Let's turn to C053 Part 391 in that



           18  packet.



           19      A.    Okay.



           20                 MR. MURPHY:  Would it be possible for us



           21  to get all the exhibits at this point that you handed



           22  to the Commission, instead of getting them out as you



           23  use them?



           24                 MR. SLADE:  No, it's not possible,



           25  because I'm not sure which ones I'll use.
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            1                 MR. MURPHY:  Well, you gave them to the



            2  Commission.  Is there a reason that we can't get them



            3  now?



            4                 MR. SLADE:  You're getting them as I'm



            5  using them.



            6                 MR. MURPHY:  I know, and I'm asking can



            7  we get all of them now?



            8                 MR. SLADE:  And my answer is no, because



            9  I'm not sure which ones I'll use.



           10                 MR. SPARKS:  Then you shouldn't have



           11  given them to the Commission.



           12                 CHAIRMAN NOBLE:  I'm not sure we're



           13  saying the same thing.  The Commission has received --



           14  are receiving them one at a time.



           15                 COMMISSIONER ALLEN:  We've got them all.



           16                 MR. ROJAS:  Yeah, this is a packet.



           17                 DIRECTOR MEHNERT:  The Commission has a



           18  packet.



           19                 MR. MURPHY:  I mean, if the Commission



           20  has a packet, is there a reason that the attorneys here



           21  can't have a packet?



           22                 MR. ROJAS:  And, Eddie, these are all



           23  already in evidence?



           24                 MR. MURPHY:  At least the numbers.



           25                 MR. SLADE:  Sure, everything is in





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                        SALT RIVER     VOLUME 22      05/18/2016

                                                                      4866





            1  evidence.  If I skip something, then I will --



            2                 MR. MURPHY:  Well, when you say



            3  everything is in evidence, that's not the numbers.



            4  What I would like to know is what is the entirety of



            5  what you just handed to the Commission that I can't



            6  see?



            7                 MR. SLADE:  Absolutely.  And so if I



            8  skip something, for efficiency purposes, which is what



            9  I'm trying to do here, then I will let you know what



           10  number that is that I'm skipping.  Otherwise, I'll let



           11  you know what number I am using from the packet.



           12                 MR. MURPHY:  And, Mr. Chairman, what I'm



           13  wanting is the numbers now, not as he's using them,



           14  since he gave them all to the Commission at once.



           15                 MR. SLADE:  I'm happy to do that as



           16  well.  That's fine.



           17                 So we're currently talking about



           18  Exhibit C053 Part --



           19                 MR. MURPHY:  So you say that you're



           20  going to instruct your assistant to let us have all



           21  these exhibits now?  That's -- I asked her, and she



           22  said she couldn't do that.



           23                 MR. SLADE:  What I'm trying to prevent,



           24  Tom, is handing out things that we're not using.



           25                 MR. MURPHY:  The Commission has all of
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            1  those things.



            2                 MR. SLADE:  What they have is already in



            3  evidence.



            4                 MR. SPARKS:  Yeah, but what you handed



            5  them today is what we care about right now.



            6                 MR. SLADE:  Then we'll hand out what we



            7  don't use as well, and we'll hand out everything.



            8                 MR. MURPHY:  When?



            9                 MR. SLADE:  Right now.



           10                 MR. MURPHY:  Thank you.



           11                 MR. SLADE:  So we skipped the



           12  Exhibit C053 Part 90, but we will hand that out.



           13                 MS. BREWER:  I'll just make packets for



           14  everybody.



           15                 MR. SLADE:  Okay.



           16  BY MR. SLADE:



           17      Q.    And what we're on now is Exhibit C053



           18  Part 391, and we're on Page 54.



           19            Jon, do you see where it's labeled 1872-73 on



           20  that page?



           21      A.    Yes, I do.



           22      Q.    Okay.  And let me know if I read this



           23  correctly.



           24            "Gila Crossing, Salt River.  For several



           25  years the Pimas have had little water to irrigate their
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            1  fields and were beginning to suffer from actual want



            2  when the settlers on Salt river invited them to come to



            3  that valley.  During this year a large party at Rso'tûk



            4  Pimas accepted the invitation and cleared fields along



            5  the river bottom south of their present location.



            6  Water was plentiful in the Salt and the first year's



            7  crop was the best that they had ever known.  The motive



            8  of the Mormons on the Salt was not wholly



            9  disinterested, as they had desired the Pimas to act as



           10  a buffer against the assaults of the Apaches, who were



           11  masters of the country to the north and east."



           12            So from what we read there, Jon, is it your



           13  understanding that the Pimas moved to the Salt in 1872



           14  and '73?



           15      A.    That's what it says, yes.



           16      Q.    And at that time, would the river have begun



           17  to be depleted and would diversions and dams be in the



           18  river?



           19      A.    Yes, there were several diversion dams by



           20  that time.



           21      Q.    Okay.  And I'll make sure the parties have



           22  this.  We're on now Exhibit C018 Part 22.



           23            Okay.  Jon, previously in your testimony,



           24  have you stated that there was no known boating on the



           25  Salt by Native Americans?
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            1      A.    There's no systematic boating.  They found no



            2  historical records of boat use on the Salt River by



            3  Native Americans, yeah.



            4      Q.    Did you have a chance to go back and take a



            5  look at this exhibit by Barbara Tellman?



            6      A.    Yes.



            7      Q.    Okay.  And we're on Page 2 of that exhibit,



            8  and I'll read starting at the second sentence of the



            9  second paragraph.



           10            "We have records of boats and/or ferries on



           11  the Colorado, Gila, San Francisco, Salt, Verde River,



           12  Virgin, and several other rivers.  Helen Sergeant



           13  describes crossing the Salt River during a stormy



           14  season.



           15            Quote, Freighting in those days of rough



           16  roads without bridges, presented some difficult



           17  operations at times.  Between Maricopa and Phoenix both



           18  the Gila and Salt Rivers were to be crossed.  My



           19  father...told us how on one occasion, when he was lucky



           20  enough that only the Salt was in flood, he was able to



           21  hire teamsters and equipment to haul his freight from



           22  Maricopa to the Salt River, where he got Indians to



           23  ferry the goods across the river in canoes - then he



           24  moved it from there to Prescott...'"



           25            Did I read it correctly?
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            1      A.    Yes, you did.



            2      Q.    So at least in this account, when the Salt



            3  River was in flood, there were canoes that the Indians



            4  used to help the freighters move across the river?



            5      A.    That's correct.



            6      Q.    Okay.  Do we know if those canoes were used



            7  in other conditions, apart from flood?



            8      A.    There's nothing in that account here.



            9      Q.    Okay.  Based on what you've presented to the



           10  Commission, is it possible that canoes could have been



           11  used in other conditions, apart from flood?



           12      A.    Certainly the depths and widths and



           13  velocities of the river would have been conducive to



           14  canoe travel, yeah.



           15      Q.    Okay.  But we also know that based on what we



           16  read, the Native Americans generally weren't located on



           17  the Salt?



           18      A.    That's correct.



           19                 MR. SLADE:  Let's -- is this --



           20  Mr. Chairman, it is 12:00.  I probably have, with Jon,



           21  about 20 more minutes or less.



           22                 MR. SPARKS:  Tomorrow.



           23                 CHAIRMAN NOBLE:  How late can you be?



           24  Will they hold a chair for a while?



           25                 MRS. HENNESS:  Yeah, 15 minutes.
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            1                 CHAIRMAN NOBLE:  Let's go for another



            2  15 minutes, and then if we're not done, we're going to



            3  cut it.



            4  BY MR. SLADE:



            5      Q.    Okay.  So we're on Exhibit C028 Part 276,



            6  which everyone should have, including the Commission,



            7  and this is the "Cultural Resources Overview For The



            8  Proposed Central Arizona Project Water Reallocation



            9  Plan."



           10            And, Jon, could you turn to Page G-15 in



           11  that?



           12      A.    Okay.



           13      Q.    Okay.  And at the -- on the last paragraph,



           14  about two-thirds of the way down, there's a sentence



           15  that begins with "The Maricopa."



           16            Do you see that?



           17      A.    In the last paragraph?



           18      Q.    Yes.



           19      A.    Yes, I do.



           20      Q.    Let me know if I read this correctly:



           21            "The Maricopa farmed, hunted, gathered wild



           22  seeds, especially mesquite, and fished the rivers from



           23  boats using nets and traps."



           24            Did I read that correctly?



           25      A.    You did.
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            1      Q.    Okay.  And did we previously learn from the



            2  Hackenberg report that the Maricopa fished on the Salt?



            3      A.    Yes.



            4      Q.    Okay.  And here it says the Maricopa fished



            5  the rivers from boats using nets and traps?



            6      A.    Yes.



            7      Q.    Let's turn to the next exhibit, C028



            8  Part 313, and this is an exhibit that we looked at



            9  before.  This is the "Hohokam Irrigation and



           10  Agriculture on the Western Margin of Pueblo Grande:



           11  Archaeology for the Phoenix Sky Train Project."



           12            And we won't go into the detail about the



           13  Hohokam aspect that was considered.  But if you turn to



           14  Page 112, and I'm on the second column, first full



           15  paragraph, and I'll read it from the top.



           16            "In summarizing the use of the tule rafts by



           17  the California tribes, Kroeber states that 'The balsa



           18  has a nearly universal distribution...it is reported



           19  from the...Luiseño and Diegueño and Colorado River



           20  tribes.'  The Cocopa, who lived along the lower



           21  Colorado River and the delta, used a wide range of



           22  boats, including the ubiquitous balsas and large ollas



           23  and baskets to transport children and small items.



           24  They also used dugouts, raft formed of logs, or brush



           25  tied together.  Spier reports similar conveyances were





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                        SALT RIVER     VOLUME 22      05/18/2016

                                                                      4873





            1  used by the Maricopa and Halchidhoma."



            2            Did I read that correctly?



            3      A.    Yes.



            4      Q.    So in this piece of evidence, are they also



            5  reporting that the Maricopa used similar types of boats



            6  to dugouts, raft formed of logs, or brush tied



            7  together?



            8      A.    Yes.



            9      Q.    Okay.  And, again, we know that the Maricopa



           10  fished on the Salt River, from what we previously read?



           11      A.    Yes.



           12      Q.    Okay.  Let's turn to C053 Part 389, and this



           13  is again from Robert Hackenberg, entitled



           14  "Pima-Maricopa Indians, Aboriginal Land Use and



           15  Occupancy of the Pima-Maricopa Indians," and this is



           16  Volume I.  And if you could turn to Page 82 and the



           17  second paragraph, and I'm reading the sentence that



           18  starts "Bartlett."



           19            Do you see that?



           20      A.    I do.



           21      Q.    "Bartlett, for 1852, locates Pima and



           22  Maricopa fishing parties twelve miles upstream from the



           23  Gila-Salt confluence on the Salt River."



           24            Did I read that correctly?



           25      A.    You did.
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            1      Q.    Okay.  So here we have Hackenberg, citing to



            2  Bartlett, that the Pima and Maricopa had fishing



            3  parties on the Salt River 12 miles upstream from the



            4  Gila-Salt confluence?



            5      A.    Yes.



            6      Q.    Okay.  And we know, from what we've



            7  previously read, that the Maricopa used boats when they



            8  fished?



            9      A.    Yes.



           10      Q.    Okay.  So let's look at what Bartlett said in



           11  C053 Part 393, and this is the "Personal Narrative of



           12  Explorations and Incidents in Texas, New Mexico,



           13  California, Sonora, and Chihuahua Connected With The



           14  United States and Mexican Boundary Commission, During



           15  The Years 1850, '51, '52 and '53," by John Russell



           16  Bartlett.



           17            And before we move on too much, has anything



           18  that we've read stated that the Maricopa lived on the



           19  Colorado River?



           20      A.    I don't recall that from what we've read



           21  right here.



           22      Q.    And has anything that we've read stated that



           23  the Maricopa fished on the Colorado River?



           24      A.    No.



           25      Q.    But we have read that the Maricopa fished on
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            1  the Salt River and that they used boats when they



            2  fished; is that right?



            3      A.    That's correct.



            4      Q.    Okay.  So let's turn to Page 239, and in



            5  order to put this in some context, we do have to read a



            6  little bit here.



            7            Do you see where it says "July 3d"?



            8      A.    I do.



            9      Q.    Okay.  So that looks like the date of



           10  Bartlett's recordings, is that --



           11      A.    Yes.



           12      Q.    Okay.  And I'll read there.



           13            "In order to make the most of my time while



           14  waiting the arrival of Lieutenant Whipple and party, I



           15  determined to take a short trip up the river Salinas,



           16  as far as the 'Casas Grandes,' or ancient remains said



           17  to be there.  I asked a couple of Maricopas to go with



           18  me as guides, and offered them a red flannel shirt each



           19  for their services."



           20            And I'm going to keep reading, Jon, so that I



           21  keep everything in context.



           22            "They wished two others to accompany them, if



           23  I would take them on the same terms.  Finding that I



           24  consented so readily, they parleyed a while, and they



           25  demanded for each a shirt, six yards of cotton, and
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            1  sundry small articles, without which they declared they



            2  would not go.  Francisco, the interpreter, was their



            3  spokesman, and I have no doubt urged them to make this



            4  demand.  I refused to accede it, and told them that



            5  Francisco and one other would answer my purpose, as



            6  first proposed."



            7            We'll skip this main paragraph and we'll



            8  turn -- can't skip that, because we've got to make sure



            9  we're not getting accused of cherry-picking here.  So



           10  I'll read it again, starting "At six o'clock."



           11            "At six o'clock this morning we set off, the



           12  party consisting of Dr. Webb, Messrs. Thurber, Pratt,



           13  Seaton, Force, Leroux, and myself, with attendants.



           14  Lieutenant Paige, with six soldiers, also accompanied



           15  us, that officer wishing to command the opposite bank



           16  of the Gila, as well as the lands contiguous to the



           17  Salinas, with a view of establishing a military post in



           18  the vicinity of the Pima villages.  After crossing the



           19  bed of the Gila we pursued a westerly course about



           20  eight miles to the point of a range of mountains, near



           21  which we struck the bottom-lands.  We now inclined more



           22  to the north, and in about eight miles struck the



           23  Salinas, about twelve miles from its mouth, where we



           24  stopped to let the animals rest and feed.  The bottom,



           25  which we crossed diagonally, is from three to four





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                        SALT RIVER     VOLUME 22      05/18/2016

                                                                      4877





            1  miles wide.  The river we found to be...eighty to one



            2  hundred and twenty feet wide, from two to three feet



            3  deep, and both rapid and clear.  In these respects it



            4  is totally different from the Gila, which, for the two



            5  hundred miles we traversed its banks, was sluggish and



            6  muddy, a character which I think it assumes after



            7  passing the mountainous region and entering one with



            8  alluvial banks."



            9            Jon, this is the description that the Land



           10  Department used previously in their reports; is that



           11  right?



           12      A.    Yes, it is.



           13      Q.    Okay.



           14            "The water is perfectly sweet, and neither



           15  brackish nor salt, as would be inferred from the name.



           16  We saw from the banks many fish in its clear waters,



           17  and caught several of the same species as those taken



           18  in the Gila.  The margin of the river on both sides,



           19  for a width of three hundred feet, consists of sand and



           20  gravel, brought down by freshets when the stream



           21  overflows its banks; and from the appearance of the



           22  drift-wood lodged in the trees and bushes, it must at



           23  times be much swollen, and run with great rapidity."



           24            Jon, based on that description, is the river



           25  in flood as they're viewing it right now?
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            1      A.    No.  In particular, the clear water would



            2  indicate that it was not in flood.



            3      Q.    Okay.



            4            "The second terrace or bottom-land, varies



            5  from one to four miles in width, and is exceedingly



            6  rich.  As it is but little elevated above the river, it



            7  could be irrigated with ease.  At present it is covered



            8  with shrubs and mezquit trees, while along the



            9  immediate margin of the stream large cotton-wood trees



           10  grow.  Near by we saw the remains of several Indian



           11  wigwams, [several] of which seemed to have been but



           12  recently occupied.  Francisco told us they were used by



           13  his people and the Pimas when they came here to fish.



           14  He also told us that two years before, when the cholera



           15  appeared among them, they abandoned their dwellings on



           16  the Gila and came here to escape the pestilence.



           17            Owing to the intense heat, we lay by until



           18  five o'clock, and again pursued our journey up the



           19  river until dark, when, finding a little patch of poor



           20  grass, we thought best to stop for the night.  Supper



           21  was got, and a good meal made from our fish.  As we



           22  brought no tents, we prepared our beds on the sand.



           23            We had not long been in when we saw a body of



           24  twelve or fifteen Indians on the river making for our



           25  camp.  At first some alarm was felt, until Francisco
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            1  told us that they were Pimas.  They proved to be a



            2  party which had been engaged in hunting and fishing."



            3            I'll stop there.



            4            Jon, from that description, it said "twelve



            5  or fifteen Indians [were] on the river making for our



            6  camp."



            7            Do you know what's meant by on the river?



            8      A.    Well, he doesn't give us any other



            9  descriptions, but he says that it's -- that they're on



           10  the river.  That typically would mean that they're in



           11  the water and floating on it.  I couldn't say they're



           12  flowing along it or across from it or next to it or



           13  anything like that.  It says they're on it, so...



           14      Q.    So we don't know, based on that description?



           15      A.    It's not very specific, but it does say on



           16  the water.



           17      Q.    Okay.  But we know that the Maricopa and Pima



           18  fished with boats, and we know that they fished on the



           19  Salt?



           20      A.    That's correct.



           21      Q.    Okay.  And I'll finish that paragraph.



           22            "They were a jolly set of young men, dancing



           23  and singing while they remained with us.  I told them



           24  we would like a few fish for breakfast, if they would



           25  bring them in.  With this encouragement, they took
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            1  leave of us, promising to fetch us some in the morning.



            2  But instead of waiting till the morning, they returned



            3  to the camp about midnight, aroused the whole party



            4  with their noise, and wished to strike a bargain at



            5  once for their fish, a pile of which, certainly enough



            6  to last a week, they had brought us.  There was no



            7  getting rid of them without making a purchase, which I



            8  accordingly did, when they left, and permitted us to



            9  get a few hours' more sleep."



           10            So based on the rest of the description,



           11  Bartlett doesn't say anywhere that they did or did not



           12  use boats?



           13      A.    He does not mention boats.



           14      Q.    Okay.  And, again, based on what you know



           15  about the susceptibility of the river and historical



           16  descriptions like Bartlett described, is it possible



           17  that the Maricopa could have been using boats?



           18      A.    Putting all these pieces of information, yes,



           19  it's possible.



           20      Q.    Okay.  Just a few more questions.



           21            You were asked about -- excuse me.



           22            Dr. Mussetter talked about the Graf article



           23  yesterday.  Do you have that in front of you?



           24      A.    I do.



           25      Q.    And that's Exhibit C042 Part 366, and I
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            1  believe Dr. Mussetter talked about how, on Page 28



            2  [sic] of that exhibit by Graf, it talked about some



            3  downcutting.



            4            Do you recall that?



            5      A.    I do.



            6      Q.    Do you know what the study reach of the Graf



            7  article was?



            8      A.    Yes.  It's shown, actually, on Figure 2,



            9  which is on the second page.



           10            I'm not seeing page numbers here, actually.



           11            But it stops in the -- in Segment 6.  It does



           12  not extend all the way up to Granite Reef Dam, nor up



           13  to the confluence of the Verde River, and does not in



           14  any way include Segment 5.



           15      Q.    Okay.  And does Dr. Graf give a reason for



           16  what contributed to the downcutting on Page 128?



           17      A.    Are you looking -- oh, there's the page



           18  numbers.



           19            Yeah, he does.  In the last sentence of the



           20  paragraph, last full paragraph on the page, that



           21  gravel mines in the channel contributed to this



           22  downcutting.



           23            And, in fact, we did a comparison of bed



           24  elevations through this reach for the Flood Control



           25  District of Maricopa using 1999 detailed topography and
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            1  the 1903 topo set.  And what we found was, similar to



            2  what Dr. Graf concluded, was that the degradation was



            3  limited to the central portion of Dr. Graf's reach,



            4  right here, and upstream of the sand and gravel mines a



            5  few miles, there was no evidence of degradation since



            6  1903.



            7            So it's difficult to pin the degradation in



            8  this reach on the sediment depravation in the Salt or



            9  Verde River Reservoirs.  No doubt there is sediment



           10  impoundment there, but because there's no degradation



           11  noted in the profiles from Granite Reef on down to



           12  about the Gilbert Road alignment, at the time we did



           13  that study, it's likely that impoundment of sediment of



           14  the dams is not related to the degradation.



           15            The degradation that's here is a direct



           16  result of direct excavation of the bed by sand and



           17  gravel mining.  It is also a consequence of the



           18  channelization that's gone on of the Salt River through



           19  the Metro Phoenix area.



           20      Q.    Okay.  And that's not the area where



           21  Mr. Dimock took his boat, is it?



           22      A.    No.



           23      Q.    Okay.



           24                 CHAIRMAN NOBLE:  Mr. Slade, it's going



           25  to have to be now.
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            1                 MR. SLADE:  Okay.



            2                 CHAIRMAN NOBLE:  We'll convene again at



            3  9:00 a.m.



            4                 (The proceedings adjourned at



            5  12:16 p.m.)
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