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CHAI RVAN NOBLE: Good norning. Wl cone
to Day 5 of the ANSAC Verde River hearing. Have the
record reflect the presence of Conm ssioner Horton,
Comm ssi oner Allen and Conmi ssioner Noble, and that we
are in the process of continuing an exam nation of
M. Halmrson by M. Sl ade.

M. Sl ade.

MR. SLADE: Good norning, M. Chairman.
Good nor ni ng, Comm ssioners.

CONTI NUED CROSS- EXAM NATI ON
BY MR SLADE:
Q Good morning, M. Halnarson, and, again, if
| may call you Wn, to keep us as brief as possible?
A That's fine.

Q | appreciate that.
A And good norni ng.
Q | wanted to return for a second to the Hayden

report and conpare sone of the work done in the Hayden
report to what you did. We're not going to
specifically | ook at the Hayden report.

My question is, when you | ooked at the
agriculture in the surveys, you had to make an
assunption that that agriculture continued through
st at ehood, because sone of those surveys were fromthe
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1870s; is that right?

A That's correct. Most of the surveys were
1871 and 1872.
Q D d Hayden and his predecessors have to make

simlar assunptions about the agriculture irrigated
| and?

A | don't recall a simlar assunption, and, of
course, the prestatehood information in Hayden on nost
of the upper watershed isn't there.

Q But when Hayden did his report in 1940, the
previ ous data was fromcl1914. So he had to assune, to
a certain degree, that agriculture remained at that
point from 1914 to 1940, that is, continued?

A | don't specifically recall himnaking that
assunption, but he did present 1940 information.
Q Did you find any other sources that confirned

your understanding of the agriculture |and aside from
the federal surveys?

A Say that again, please?

Q D d you find any other sources, newspapers,
personal recollections, that confirmed your
under standi ng of the agriculture surveys and the
irrigated |and shown on that?

A Yes. There were historic newspaper accounts
that | used to corroborate the | and surveys. A good
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exanple is, on the Big Chino Valley, | was aware that
in 1964, when | was up there, | was aware of shall ow
punpi ng, kind of, | guess you think of it maybe in the
subfl ow zone in the river or a shallow hole that was
dug and a centrifugal punp was bei ng used.

And | found a newspaper account in the |ate
1800s that described the purpose of that particular
centrifugal punp and so forth. So there was that type
of a connection.

Q I think it mght be helpful if you noved your
m crophone back a little bit, because the volune is set
so high.
CHAl RVAN NOBLE: And, Wn, we apol ogi ze.
W can't seemto get control of the vol ure.
THE WTNESS: That's okay. It's partly

my fault.
BY MR SLADE:
Q | would like to return to the cross-section

anal yses that you did. And so Step 1 was hydrol ogy,
Step 2 was getting the cross-sections, Step 3 was
putting the hydrology into the cross-sections. Do
have that correct?

A That's basically correct. It was basically
hydrol ogy, then hydraulics, and then the eval uation of
navigability; and the hydraulics consisted of using the
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cross-sections that were avail abl e and associ at ed
hydraul i ¢ conput ati ons.

Q Ckay. Can you explain for the Comm ssion the
standard practice that you used to put the hydrol ogy,
put the flow into those cross-sections? D d you use a
conputer; did you use calculations; and is that
standard practice?

A Yes, what | used was standard engi neering
practice. It involved conveyance-sl ope conputations
or, basically, the use of Manning's equation. And for
the section controls it involved the use of kind of
wei r equations, except for parabolic riffle.

Q Is that generally how determ ning depths is
done?

A In ny 31 years with the USGS, working nostly
on surface water, that was standard practice.

Q And you cal cul ate maxi mrum dept hs as opposed
to average depths. Could you explain why?

A | believe that nmaximum depths are nore

representative of navigability for a river like the
Verde, because | knew enough about it to know that

you' re not going to float a 20-foot wi de barge down
that river. So | knew that, going in, that -- and it
could be a little biased, if you wanted to argue havi ng
a fully neutral approach to this. But | knew going in
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1 that we're dealing with small watercraft, and so that

2 was the initial basis for nmy analysis, and | knew t hat
3 maxi mum depth woul d be nore representative of some kind
4 of average depth for small watercraft.

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

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

7 representation at C arkdal e and depict the nmaxi mum

8 depth as opposed to the average depth?

9 A Looki ng downst ream

10 Q So this will be Exhibit 48, X048.

11 A Looki ng downstream bel ow the section control
12 for the gage, or approximtely 100 feet, plus or m nus,
13 this is the typical shape of the Iow flow channel where
14 there's base flow. | personally have made at |east two
15 dozen current neter neasurenents at this |ocation

16 It's been many years since | did that, but it's shaped
17 something like this.

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

19 the channel. So that woul d be the maxi num depth
20 somewhere in this area. The nmean depth woul d be
21 sonething considerably higher because of this panhandle
22 condition here. So if you take the tota
23 cross-sectional area and divide it by this wdth,
24 you're going to get a depth that is representative of
25 the entire cross-section. Part of that cross-section
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has nothing to do with navigability.

Now, if you had sonething |like a channel |ike
that and you picked it by the red left bank -- excuse
me, right bank. |If it was shaped |ike that, kind of
i ke a parabola, then you woul d expect that the average
depth m ght have sone meaning if you' re focusing on
w de watercraft.

And there's a general relation between
mexi mum dept h and average depth for a nice
par abol i c- shaped channel .

Average depth is approximately two-thirds of
the maxi num depth. So in this general area, for the
rating for the gage, using the discharge fromthis
| ocation and the gage height at the gage, in other
words, using the rating at the gage, | determned a
mexi mum depth at the riffle, which would be a little
above where these nmeasurenents are nade, of about
3 feet for the 0. So that would be equivalent to
roughly 2 feet average depth. This is a real rough
conpari son.

Now, because of this panhandl e shape, if |
was applying that to this cross-section, | woul d expect
a | esser depth than 2 feet for the average depth at
this particular |ocation, where nost of those |ow flow
measurements were nade at this gage.
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Q Thanks.

A Let ne add one thing. This general, the
concept there, applies anywhere on the river. The
effect of a nonparabolic shape, in other words, with a
little panhandl e and so forth, that is typical of many
Cross-sections.

Q So, again, is that part of the reason why you
used, at least in the upper Verde, multiple
cross-sections as opposed to just using the Paul den or
the C arkdal e gage?

A Yes. | felt it was -- well, | used what was
conveni ent, where current neter measurenents had been
made, and then like | explained on the Forest Service,
you' re basically overwhelmed with data with 108
cross-sections. So | used what the Forest Service
selected for me as representative, and | did check
those, and it appeared representative to me.

Q Do you know i f a boating channel, which
you're calling the maxi num depth, is that something
that rivers have, that all rivers have, some rivers
have? |Is that a characteristic of rivers to have a
maxi mum dept h, which you call the boating channel ?

A Yeah, it varies howit's used, but generally
speaking, |like the Mssissippi River, for exanple, the
navi gation channel is the part that has the maxi mum
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depth. It can be dredged to keep it a maxi mum dept h.
In the Mssissippi, for exanple, there's -- a lot of it
is braided, so you m ght have three or four channels.

In the exanple | presented at the Santa Cruz
hearing, | showed a plan view of the navigation channe
for a piece of the Mssissippi in a braided reach, and
it showed clearly where the navigation channel was, and
then it showed, | think, about three other channels
that weren't navigable.

So the answer is, yes, the navigation is
associated with the thal weg.

Q So if | heard you correctly, you said that if
you | ook at navigation maps or sonething of that sort
for the Mssissippi River, there will be an indication
on where the thalweg or the maxi mum channels are, and
that indicates where boats should pass through; is that
correct?

A Ceneral |y speaking, you're absolutely
correct.
Q And if we take -- if we conpare that to the

Verde, in some ways are the boating guides for the
Verde simlar to those maps that you woul d have on the

M ssissippi, in that they tell you where your channel,
your maxi mum depth, m ght be and where you shoul d boat ?
A | own several of the -- or a few of the
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boati ng guides, and | honestly haven't studied them
wel | enough to answer that. | have listened to the
boaters at the hearing this week, and they all seemto
be tal ki ng about the thalweg or the deepest point that
they follow.

Q [f you could turn in your PowerPoint to
Slide 88, please.
A Let's see, where am| at there?

Let nme work nmy way down fromthere. Let's
see, that's 84. Ckay.
That one?

Q Yes. And this -- am| correct that this
slide conpares depths today to depths you found when
you reviewed the federal |and surveys?

A This is wdths.

Q Excuse ne, widths.

A These are the widths. The widths for the
federal surveys are at or before statehood. There was
a survey that had a couple of wi dths that was, | think,
1912 or right near statehood.

Q Now - -

A But those represent the early -- the federal

surveys are basically prestatehood. And then the other
group are fromthe USGS and the Sierra Cub and Forest
Service, the colored ones.
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Q Now, as widths increase on a river, is it
generally a true statement that depths decrease?

A The maxi num depth -- as widths increase --
wel I, for this reach -- let me kind of address that

question to the upper reach, and which this represents.

We're just about certain that the channe
hasn't changed much in a long tine. So these w dths
represent, basically, the same channel configuration
And for that condition, as the wi dths increase, you
expect it's because of discharge increases, like in
this case the base discharge. And there would be an
associ ated increase in depth, mean depth.

Now, if you're going to conpute average
depth, you can get sonething real funny happen if you
have panhandl es. You can actually get a decreasing
average depth as di scharge increases.

Q So just because the federal |and surveys show
a w der channel does not nmean that there was |ess
dept h, because in your opinion there was nore
di scharge?

A | feel strongly that it supports the
hydrol ogy Methods 1, 2 and 3. | feel strongly that
t hese increased w dths support ny hydrol ogi c anal ysis
that cones up with roughly 30 cfs nore base flowin the
upper reach.

Coash & Coash, Inc.
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Q | would like to talk about the federa
surveys you exam ned. You nentioned that you knew one
of themwas during snowrelt or runoff conditions; is
that correct?

A Yes, for -- those are the surveys for the
river itself, and down in the |ower reach or the reach
bel ow the O arkdal e gage, and specifically down towards
the nouth, there were a couple of surveys made in
February, | believe.

On one of those surveys the surveyor clearly
noted that the Verde River was very |ow

Q And what tinme period was that when he made
the note that it was very | ow?

A | believe that survey was in February or
March, or nost of it mght have been in February.

| can further answer that. There were two
surveys where a depth of 5 feet was determ ned. One of
those was in the winter period. That appeared to be
affected by direct runoff fromsnowrelt, and possibly
both of those 5 foot depths, that were fromdifferent
surveys. | assume that both of those had some direct
runoff in them like | said yesterday.

Q Coul d you turn to page or Slide 70 in your
presentation, please.

It's 70, so a little further back, | believe.

Coash & Coash, Inc.
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A ['"msorry. Ckay.

Q Is it true that this picture depicts how you
added in flow to account for poststatehood and post -
ordinary and natural conditions in the mddle and | ower
Ver de area?

A Ckay, these curves represent the natural
runof f.

Q And you got to this curve -- this is
representative of your Method 2 that you used for the
m ddl e and | ower Verde; is that right?

A | used Methods 1, 2 and 3 for the upper
Verde. | used the Bureau of Rec virgin flow and the
difference between that and the mean annual flow for
the entire period of record at the nouth for,
basically, the reach fromthe bel ow C arkdal e gage to
the mouth. So that showed 100 cfs difference. So |
t ook the present conditions and added 100 to determine
t he average annual for that reach. And that's for both
the average and t he nedi an.

For the base | determned that independent of
the Bureau of Reclamation. That's from USGS Report
HA-664 or 644. 1'ma little groggy this norning. But,
anyway, it's the Anderson or the Freethey Anderson
report that |'ve been using for all rivers for base
flow for the @@0. So | just sinply added 100 to those.
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And for the reach to the O arkdal e gage,
which is here, 5040, | had about, roughly, a 30 cfs
gain there. And then | just prorated, kind of
linearly, fromthat point to the O arkdale gage. So |
had a, roughly, 70 cfs that | just alnost linearly
increased. So | went from30 to 100 total at the bel ow
Canp Verde gage.

And you have to note what | say up at the
tops here. Gaphs are smoothed in places, but show
sufficient detail to assess the navigability.

So I'mnot paying careful attention to mnute
detail here. It's kind of like we're keeping it
sinple, stupid. Not reference to you. That's what |
say to nyself.

Let ne add one thing here. | will admt that
t he nedi an discharge | used down at the mouth is
probably high. Now, the reason for that is | used the
pre-Bartlett Damdata to determ ne that nedi an because
| had daily discharges to work with. After Bartlett
was built, the records down at the nouth are adjusted
for storage and evapotranspiration, and it's basically
an adjustment to the annual val ues.

So | used a period that was known to be wet.
It's called a wet period. What really determnes the
wet ness there, though, are a couple of real high years,
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two or three real high years of runoff. Mny of the
years are kind of nornmal

So | determned the nedian from what
information | had, knowing full well that it mght be a
little high. And the way ny assessnment worked,
however, the nedian doesn't have a trenendous influence
on ny determnation of navigability as such. It's the
Q0 and down in that range that's critical for the
Verde River.

Q Just have a few nore questions

Have you ever seen a beaver dam bel ow

Perkinsville?

A No. |'ve seen beaver | odges bel ow
Perkinsville. 1've seen one.

Q And was that in the bank of the river?

A Yes.

Q Did it affect navigability of the river?

A No.

Q You're famliar with M. Burtell's report; is
that right?

A |'ve read M. Burtell's report, yes.

Q I nstead of using consunptive use of plants,

he uses irrigation data and then determ nes how much of
that water would flow back into the river; is that your
under st andi ng?
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1 A That's -- | guess that's generally ny

2 understandi ng, yes.

3 Q Do you have any issues with the nethod he

4 used?

5 A Yes. I'mnot really prepared to tal k about

6 details as such.

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

8 Like |l said earlier, 25 foot of nmy property was an

9 easement for the biggest ditch in the Verde Valley, the
10 Wods Ditch or it's called the Verde Ditch. That's one
11 of the ditches M. Burtell used.

12 The Dianond S Ditch, I"'mvery famliar with
13 that. A good friend of mne |ives near the end of it,
14 Dr. Tinlin, and |'ve been along that ditch. 1've seen
15 the automatic gates there presently used.

16 And the Eureka and the other little one up
17 above, 1've seen those, but | haven't been over them
18 like | have the two |argest ditches.

19 But in general, what's happened there is the
20 irrigation practices on the two big ditches has
21 changed, because the area has become urbani zed and
22 farm and has been subdivided, typically in acre or
23 half-acre lots. Each of those lots has its irrigation.
24 So back in the old days, where the farmers
25 were irrigating, there was just a few farmers on the
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ditches and they were irrigating large areas. And the
irrigation practices were kind of like this: If you
were down towards the end of the Verde Ditch, for
exanpl e, there often wasn't enough water in the ditch
to direct onto your fields and make it all the way to
the end of the field before it infiltrated. So they
had storage ponds where they recharge up the storage
ponds and then open the gate on those, and they had
enough discharge to irrigate entire fields to get water
down to the end.

And so there was practices that were
different and there were far fewer headgates and so
forth. And that was basically true on both of those
di tches.

So when you use a nodern situation, you're
dealing with a whole bunch of irrigators, and these
amateurs often irrigate far nore than they should and
they're irrigating all the tine.

So there's that fundamental difference of how
water is extracted fromthe ditch that woul d affect
what M. Burtell did. So if he's inplying that his
met hod can be used in the early days, | have a problem
that, and he didn't adequately explain his way out of
that situation. So that's one fundamental problem |
had with it.
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Q ["mgoing to read a part fromM. Burtell's
report. It's Exhibit X009, and | believe this has to
do with what you were just tal king about, and it's
Par agraph 77 on Page 18 of his report.

"Recent measurenments by Ross do, however
provi de an estimte of the percentage of irrigation
diversions in the Verde Valley that return to the
river. Between October 2008 and May 2010, Ross
measured the quantity of surface flow diverted into and
directly returned to the Verde River along four
ditches - D anmond S, Eureka, Okay, and Verde. He found
that, on average, approximtely 43 percent of the water
diverted was directly returned to the river. The
remai ning 57 percent was either consunptively used or
seeped back to the river via the subsurface. For the
pur poses of flow reconstruction | assuned that, between
1910 and 1940, 57 percent of the water diverted from
the Verde River and its tributaries for irrigation was
depleted fromthe river and needs to be added back to
the river above the gages. A summary of Ross'
diversion and [flow data --] return flow data is
provided in Attachnent F."

Is that related to what you just talked
about ?

A Yes, it is. There's other factors in there
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too, but you have to overcone that fundanmental problem
| just described to argue that that nethod is valid.
Conditions in -- you know, at statehood were far
different than they are now.

Q So if I understand you correctly, Ross's
report says that 43 percent of the water diverted woul d
have returned to the river, and that was done in a
study from 2008 to 2010. You're saying that irrigation
practices have changed?

A Definitely.

Q And that |ess water would have returned to
the river than 43 percent?

A I don't know. It would be different, though.
There's other factors there I'Il mention briefly.

Sandy Owen-Joyce wote a hydrol ogy report of
the Canp Verde area back, | think it was, Bulletin
No. 3, Arizona Water Commi ssion Bulletin No. 3 or 2,
something like that. | was her supervisor at the tine
when she did that report. She knows what she's doing,
and she described the groundwater/surface water
conditions there and the ditches.

And there's sonme fundanental things that are

overl ooked in what Burtell is doing. One of themis
there is artesian seepage com ng up underneath that
river. | don't recall Burtell mentioning that at all
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1 but there's a groundwater/surface water connection

2 there, that seemto have been overlooked, that woul d

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

4 woul d.

5 He does nmention a delayed return to the river
6 through irrigation and seepage, where water woul d cone
7 back to the river eventually, but that's as close as |
8 saw about this full description of the hydrol ogy of the
9 system

10 COW SSI ONER ALLEN: M. Hj al mar son,

11 question

12 Wul d you not concl ude, because of the
13 devel opnent and the transition fromfarmng, basically,
14 to housing, that there is less land that currently is
15 being cultivated?

16 THE WTNESS: No, not at all. | think
17 there's a strong correlation that it's roughly the

18 same; but people that own acres of l[and don't know how
19 toirrigate, and the diversions aren't nonitored there,
20 general |y speaki ng.
21 On the Verde Ditch you can irrigate
22 whenever you want, and some peopl e take advantage of
23 that. They'll irrigate pecans every five days or so.
24 They literally drown their pecans, and they don't grow
25 right. | can show you orchards, small orchards, that

Coash & Coash, Inc.





VERDE RIVER VOLUMES5 12/19/2014 Page 1100

O© 0O NO Ol WN B

NNOMNMNNMNNNRPRPRPPRPRRPRPREPRREPR
O WNRPROOOW~NOOUDNWNLERO

are like that.

So they tend to overirrigate. And as |
expl ai ned yesterday, ny estinate of the Q0 at the
Clarkdale gage is a little | ess than what you see on
the flow duration curves that | displayed, and the
reason | didn't adjust that is because of this noundi ng
effect of the groundwater by overirrigating that's in
the USGS records, the current records, poststatehood
records. And that nounding water eventually returns to
the river

So the factors have changed, but | can't
say that the | osses to evapotranspiration have changed.
| don't think they've changed very much.

COW SSI ONER ALLEN:  Ckay. Thank you.
BY MR SLADE:

Q You nentioned a little bit about artesian
wel |'s, and yesterday you tal ked about cienegas. Wuld
you agree with Jon Fuller, in his testinony, when he
stated he believed the marshes that were described in
the Verde Valley were outside of where the main channe
woul d have been?

A Yes, | agree with that.

Q Do you agree that at the time of statehood
there woul d have been a main channel going through the
Verde Val |l ey?
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A Yes.
Q Coul d you turn to Slide 75, please?
I mght have m ssed this yesterday, but which
segment is this slide talking about?

A This is the upper reach above the O arkdal e
gage.

Q So this woul d be characterized as ASLD
Segnment 172

A | guess approxi mately that, yeah

Q And this shows that 61 percent of the river
above O arkdale is, | believe what you called, a
meandering character, which is C on here?

A Yes. Al four of those classes there are for

a meandering river.

Q And do you have any opinion on what different
segnents of the river, as you nove downstream of the
O arkdal e area, mght have | ooked Iike when conparing
it to this chart?

A Vell, | think you would have to go to the
percentages that | have up at the top of that graph
Those are percentages fromthe Forest Service report,
and | just sinply inserted themon this Forest Service
figure.

Ceneral |y speaking, you're going to get quite
a variation. You mght have Condition B and then --
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for alittle, and then, you know, a mle downstream you
m ght have Condition F, and it m ght go back to C and
E. It would be a mxture of those.
Q Coul d you turn to Slide 90, please?

And we noved past this slide yesterday pretty
quickly. I think this is an inmportant slide, so
wanted to have you read, if you could, your median
depths that you cal culated for each cross-section that
you used; and if you could read the nmle or the
| ocation and how it corresponds to the nedian depth.

A You nean how | conputed each one of those?
Q No, just, for exanple, Mle 3.3, 2.4 feet.
A Yes, that's the median depth | got, yes, at

that | ocation.

Q And SRP you got 2.6 feet there?
A Yes.

Q And at Mle 6.8 you got 3.9 feet?
A Yes.

Q And at Paul den you got 2.4 feet?
A Yes.

Q And at Mle 16 you had 3.3 feet?
A Yes.

Q And at Bear Siding you had 3.1 feet?
A Yes.

Q At Mle 23.3 you had 4.2 feet?
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A Yes.

Q And Perkinsville you had 2.5 feet?

A Yes.

Q And at Mle 25 you had 1.9 feet?

A Yes.

Q And at Mle 32.2 you had 3.0 feet?

A Yes.

Q And as we already tal ked about, at C arkdal e
you had 3.1 feet?

A Yes.

Q [f you could turn to Slide 115, please?

A 115?

Q 115.

| believe it was the Chairman that asked
about the John Day River, so | wanted to cone back to
this slide.

Can you explain this again? [|'mnot sure
under st ood exactly what you were tal king about .
A The two black curves are for the John Day

River at two of the gaging stations on the river. So
t he dashed one and the solid one, the black lines, are
for the John Day.

The dotted red one represents the | ower Verde
River, and the green one represents the mddle. So |
think that's at the -- the red | think is at the nouth,
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if I"'mnot mstaken, and the green one is at the bel ow
Canp Verde gage, | believe.

There's two dots on there. One is the nedian
for the lower Gla and the QO for the lower Gla that
| did many years ago.

Q And | Dbelieve it was M. Hood, when he was
examning M. Fuller, that tal ked about February and
March as big runoff periods, and that woul d be depicted
on this chart as the -- where the black |ine noves up
pretty high?

A Vel l, that would be for the John Day. On the
red, the winter nonths or, let's say, periods of storns
woul d generally be up in this area here, you know, the
@0 and above, that kind of area.

Judging fromthe shape of these curves, you
have base flow going, roughly, 70, 80 percent of the
year. And so the direct runoff, a lot of the February
runof f would be reflected in the, let's say, the Q0,
the Qb; 5 percent of the tinme it's equal or above that
amount .

Q And were you here when M. Hood had
M. Fuller renpbve any accounts that occurred during
February and March because he believes they're not
reflective of the tinme when the river is ordinarily
navi gated? Were you here for that?
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1 A Vell, that's a grossly naive depiction of the
2 actual runoff variability of the Verde R ver when you

3 say something like that.

4 Q But you were here for that?

5 A | heard sonething like that, yes.

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

7 said that let's count the other nmonths when it was nore
8 of a base flow, is that right?

9 A | heard sonething to that effect, yes.

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

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

12 River?

13 A Vel |, these graphs show at the | ower reach
14 down near the nouth approxinmately, oh, 37 percent of

15 the tine the Verde is equal to or greater than the John
16 Day; and the upper part, roughly 20 percent of the tine
17 it's greater, equal to or greater than the John Day.

18 MR SLADE: M. Chairman, those are all
19 the questions | have. Thank you.

20 CHAI RVAN NOBLE: Thank you, M. Sl ade.
21 s there anyone el se who wi shes to

22 question M. H al marson?

23 MR HOCD: Yes, M. Chairman. | think
24 |'mup first on our side, although | think it's

25 M. Helms turn, if he has any questions.
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1 MR HELM | don't have any at this

2 point.

3 CHAl RVAN NOBLE: Let's go ahead and take
4 a break now for 15 mnutes. That puts us back in here
5 at 10:05.

6 (A recess was taken from10:00 a.m to
7 10:06 a.m)

8 CHAI RVAN NOBLE: M. Hood,

9 M. Halmrson, are we ready to proceed?

10 Pl ease show the presence of the three
11 Comm ssioners and M. Hood.

12 MR HOCD: Thank you, M. Chairnan.

13 Good norning to the Comm ssion. Sean Hood, again, on
14 behal f of Freeport Mnerals Corporation. Wth us

15 today, again, is the client representative, Shilpa

16 Hunter-Patel, senior water counsel for Freeport, and,
17 of course, M. Burtell is with us again, and he'll be
18 testifying, it looks like, in February. Good norning.
19 CHAI RVAN NOBLE:  Maybe.

20 MR, HOOD: Yeah, naybe. We'll see. W
21 may push into April, the way we're going.

22

23 CROSS- EXAM NATI ON

24 BY MR HOOD:

25 Q Good norning, M. H al marson.
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A CGood norning, again.

Q There's a |ot of materials here. You ve done
alot of work; is that fair to say?
A That's fair to say.

Q kay. So I'mgoing to try and streamine it,
but it is going to be a |ot of page-by-page questions
as things arise. |I'mgoing to probably have a little
more organi zation at the beginning and then sort of
page through. Ckay?

A That's fine.

Q If you have any questions about what |I'm
asking or what method |I'mtal king about, please just
let me know. And we'll get on the sanme page, okay?

A Ckay.

Q Coul d you go to -- oh, do you have the
ability to pull up your report as well as the
Power Poi nt ?

A | can. I'ma little slowat using this. It
woul d take a while, but | do have the reports in this
conput er.

Q Ckay. We'll start on the PowerPoint, and if
we need to bounce around, we'll see howit goes. We'll
struggl e through together. How does that sound?

A Ckay.

Q Thank you, M. H al marson.
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MR. SLADE: | also have a book that |
can give him if it nakes it easier, with his report.
MR HOCD: Thank you. We'll see how it
goes. Thank you, M. Sl ade.
BY MR HOOD:

Q M. H al marson, could you go to page Slide 51
of your Power Poi nt ?

You're there. This is the first slide
dealing with your Method 1, which is you cal cul ated
irrigated acreage, you multiplied it by the consunptive
use, and then you cal cul ated what the reduction in base
fl ow woul d have been.

Is that a general summary?

A That's a general summary.

Q Ckay. First question for you,

M. H al marson, you spoke about this yesterday, this
3.15 acre-feet per year, which is your consunptive use
factor. You described this being a relatively new
number from ADWR and | think another agency. Can you
descri be that?

A That's a nunber that's been agreed upon
recently based on recent studies, and the USGS al so
uses that nunber, ADWR does; and it's a number that
t hey consider nmore accurate than what the nunbers that
were used in the past.
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1 Q What nunbers were used in the past,

2 M. Halmrson?

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

4 sonmething, or sonmething like that. | honestly don't

5 renmenmber exactly, but they were a little different.

6 COW SSI ONER ALLEN:  May | ask a

7 question at this point?

8 MR HOCD: Pl ease, Conmm ssioner Allen
9 COW SSI ONER ALLEN:  The 3.15 is

10 reflective of what type of crop?

11 THE WTNESS: That's an average, and it
12 is related to the Verde River.

13 COW SSI ONER ALLEN:  Ckay, so it's

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

16 THE WTNESS: It's used for the entire
17 Verde.

18 COW SSI ONER ALLEN:  Ckay. Thank you

19 very nuch.

20 BY MR HOOD:

21 Q Can you give us -- | didn't see it in here,
22 but it mght be in one of your appendices or one of
23 your reports. Can you give us the citation to the
24 reference for this 3.15 acre-feet per year?

25 A [t isin ny report.
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Q Could you find it for us, please?

A It was Don Pool, the nodeling report.

Q So this -- while you're | ooking, let ne ask a
followup or clarifying question.

Is it then your testinony that the
3.15 acre-feet per year cones fromthe Pool and others
2011 USGS nodeling report?

A Yes, it comes fromthat one and -- but they
used -- they're basically using what ADWR canme up with,
and | understand they worked it out in consultation
with the USGS.

MR HOCD: May | approach, M. Chairnan?

CHAI RVAN NOBLE: Yes. And | think we'll
just show on the record a continuing permssion to
noni ntim dational approaches to the w tness.

MR HOOD: | will take sort of sidesteps
on nmy way over instead of a direct charge.

Thank you, M. Chairman.

BY MR HOOD:

Q M. H al marson, what I'mhanding you is
Freeport 32. If it has an X00 number assigned to it, |
don't know what that is yet. | don't think it's on the

website. This was submitted nore recently than our
| ast XO designation.
MR HOCD: M. Mehnert, do we have one
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yet ?
No.
BY MR HOOD:

Q So this is, at any rate, Freeport 32. It
will be identified on the index that we use in our
briefing as Freeport 32.

And, M. Halmrson, is this the Pool and
others report that you were referring to?

A It appears to be, yes.

Q kay. So | leave it to you, M. H al marson,
as to whether it's better for you to plow through your
report to try and find the page citation and then get
us there in Freeport 32, or just sinply refer to
Freeport 32.

A Vell, let's see, I'mgoing to have to go --
let me go back to ny reference to make absolutely sure
that's the one.

kay, the reference to that report is on

Page 21 of ny main report. And | say Page 37.

M5. HERNBRODE: M. Hood, for reference,
that has been assigned a nunber. [It's X037, | believe.

MR HOCD: M. Halmarson's report?

M5. HERNBRODE: No, the Regional
G oundwat er thing, sorry.

Dl RECTOR MEHNERT: She's right, and then
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your nunber is your tab.

MR, HOOD: Correct.

So for the record, Freeport 32 is X037.
DI RECTOCR MEHNERT: Correct.

MR HOCD: Thank you.

THE WTNESS:. In the | ower |eft-hand

corner of Page 37 is the reference to the 3.15.

Do you want ne to read it?

BY MR HOOD:

Q Let me get there first. W' re on Page 377

A On the lower left-hand, the |ast paragraph on
t he page.

Q Ckay. Yeah, please read it.

A Let ne just read that |ine.

"The data sets include --"
Q Let me make sure I'min the right place.

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

O >0 >0 >

Ch, did | say left?

| thought so.

Ckay.

| seeit. It's on the |ower right-hand side.
That's right.

(kay. Please continue, and we just have to

tal k and read fairly slowy for the court reporter.

A

Ckay, I'll just read that sentence there.
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"The data sets include only the |ocations of
agricultural fields, but no information for crop type,
applied irrigation, or period of irrigation
Consequently, the fields were assigned a wei ghted
irrigation factor of 3.15 acre-feet per year."

Does that satisfy you?

Q Yeah. The citation there is to Arizona
Departnent of Water Resources, 20007?

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

Q Thank you, M. H al marson.

Please flip to -- well, so for the area
upstream of the Verde above the headwaters, you
determ ned that there were slightly over 8, 000 acres in
cultivation; is that accurate?

A The area above the headwaters is the Bil
W lianms watershed
Q s that where you determ ned there were over

8,000 acres in cultivation?

A No, |'m studying the Verde River. Above the
headwaters is the Bill WIlliam watershed. It's a
different watershed. Ask the question correctly.

Q So the portion above Paul den is where you
determ ned there were over 8,000 acres in cultivation?
A That's correct.
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Q And you did that by exam ning | and survey
plats and field notes fromthe government Land O fice;
I's that correct?

A That was ny prinmary nethod. On the Big Chino
| used other information too.

Q Let's stick with the plats at first, and let
me ask a general question. If it turns out that
that -- and | think the total figure, and you can check
me on Slide 57 -- oh, that's fromyour report, so let's
not do that.

But the total figure that you determ ned for
that portion of the Verde above Paul den was 8, 095
cultivated acres; is that right?

A Sounds about right, yes.

Q Ckay. Just as a matter of nmathematics, if
that nunber is overstated, then the inpacts that you
calculated to the base flow are al so overstated, true?

A It woul d depend on the degree, but yes.

Q ' mnot asking matter of degree. |'mjust
saying if those nunmbers are overstated, so are the
resulting inmpacts that you cal cul ated, correct?

A Yes.

Q Let's take a look. You talked a little bit
yesterday, M. H al marson, about dryland farmng; is
that right?
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A Yes.

Q D d you make any efforts to determ ne what
portions of the cultivated acreage above Paul den were
dryland farm ng?

A Yes, | did, and it is discussed in the
report.

Q Can you point us to that section?

A Ckay, the first reference | come to doesn't

specifically say dryland farmng; but in the WIlianson
Val | ey Wash, on Page 6 of Appendix D, | make reference
to a marshy area and a cienega, and this is the typica
type of area where you would have dryland farmng. And
| say | excluded it. The surveyors excluded it too.

Q So when you were in the process of exam ning
the plats, if you determned that cultivated acres were
potentially associated with a marshy cienega, you did
not use those in your 8,095 cultivated acres?

A Yes, that was not included in the 8,000
number. | just showed you one exanple. | clearly
discuss that for Del R o Springs, where | elimnated,
don't know, approximately half of it or a significant

part of it.

And then on the Big Chino, the Big Chino was
a real dicey area, but, yeah, | did the same thing in
Bi g Chi no.
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1 Q And | ooking at Page 6 of Appendix D, are you
2 referring to the survey Novenmber 7 through 13, 18717

3 A The survey of Novenber 7 through 13, 1871,

4 for township 16 north, range 4 west.

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

6 cross-reference here to your PowerPoint. |'mnot sure
7 that that plat is depicted. Do you recall?

8 A No, it's not. | just gave one exanple.

9 Q So is this sonething you can readily pull up
10 so people can see this plat?

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

12 Power Point then? |Is that what you're going to do to ne
13 here?

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

15 problem--

16 A That's going to be a problemwith ne. | told
17 you at the start this will be a little difficult for

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

19 So if you can stay with one, | would be nore than happy
20 to discuss this with you.

21 Q If you had one report, it would be a | ot

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

23 docunents, M. H al marson.

24 A That's the point.

25 Q ["'mtrying to cover the naterials that you
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presented, sir, and | think that's fair, so..

A ['maware of that; but if you want to take,
you know, discussion in a couple of days -- you know,
in a couple of months, we can do that. It just doesn't
make sense to me to bounce me around like that.

Q Vell, let me ask you, referring to Page 6 of
Appendi x D, which is in the fourth or fifth docunment
you presented in this case, can you describe verbally
then, so that we have a record, sir, which of the |ands
depicted on that survey plat you excluded from your
8, 000- sone-odd cul tivated acres above Paul den?

A | basically excluded the round narsh area,
the 200-foot dianmeter area, that the surveyors clearly
mar ked as a narsh.

Q And so you' ve got some green nunbers
associated with cultivated acreage; is that correct?
A Yes.

Q Can you tell us which of those nunbers you
excl uded fromyour analysis, or did you just sinply not
put a number on the marshy area?

A | sinply did not put a nunber onit, is the
best answer; and the nunbers | used are shown.
Q The green numbers that are depicted on Page 6

of Appendi x D, those are included in your
8, 000- sone-odd cultivated acres above Paul den, correct?
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A Yes.

Q Ckay. Did you do anything, M. H al marson,
to evaluate what cultivated acres depicted on the GLO
plats were dryland farm ng associated with just nornal
rainwater irrigation as opposed to a marshy cienega
condi tion?

A | evaluated the surveyors' notes, as they
identified these acres of cultivated land, and | did
use that. As | explained yesterday -- and | know what

you're leading up to here, and it entered ny mnd too,

that | mght be including sone. It's possible | am

i ncluding sone dryland there. | was doing ny best to

avoid it, however, and using what information | had.
Wien | used the 5 cfs channel |oss, that |

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

experience in | osses of average flow to channels and so

forth, | had this in mnd alittle bit. [If | mssed

some, then |'mcovering it with roughly the

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

Q CGoi ng back to ny question, | think the answer
that | got out of that is, no, you did not exclude any
cultivated acreage above Paul den that was dryl and
farmng not associated with a marsh or cienega,
correct?

A Basically, yes. Basically, yes. But the
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numbers | used are the green nunbers.

Q And so any lands that have a green number on
them if those happen to be dryland farm ng, your
number's overstated, true?

A Yes, it could be, at that tine, yes.

Q This is Freeport 11, and this is -- | don't
think I have an XO for that, is what nmy notes suggest,
unl ess CGeorge corrects ne.

COW SSI ONER ALLEN: Do you have copi es
of that for us?

MR HOOD: It's in the record, and |
don't have extra copies.
BY MR HOOD:

Q M. Halmrson, this is "The Resources of
Arizona, A Manual of Reliable Information Concerning
the Territory."

Do you see that?

A Yes.

Q kay. And it's dated 1881; is that right?
A That's right.

Q Ckay. Turn to Page 85 of that document, if

you would. And there's a heading for Yavapai County.
Do you see that?
A Ckay.
Q And it reads "The principal body of farm ng
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land in this county is found along the valley of the
Verde. This valley averages froma few hundred yards
toahalf amle inwdth. The soil is a rich |oam
and in places a black nmold of greater fertility. The
river bottomis settled its entire length, where it is
not confined to canyons. There's plenty of water for
irrigation, and good crops are raised in the driest
season. Corn, wheat, and barley are the principa
productions. Although but little attention has been
paid to fruit, it has been denonstrated that fine
grapes and peaches can be grown in this valley.
Qutside of the Verde the farmng | ands of Yavapai are
confined to small valleys situated fromfour to six
t housand feet above sea |level. Anong the nost
i mportant of these valleys are WIIlianson, Chino,
Peopl e's, Agua Fria, Skull, Kirkland, and Wl nut G ove.
Their soil is generally a rich nold, formed by the
detritus fromthe surrounding hills. There is no water
for irrigation in nost of them and farmers depend
entirely on rain for the raising of a crop.”
Did | read that correctly M. H al marson?
A Yes.
Q | understand that this is X037, and it's
Freeport 11 is the tab within X037.
MR HOCD: Thank you, Ms. Hernbrode, for
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1 that.

2 BY MR HOCD

3 Q ' mgoing to approach now with Freeport 10,
4 which is also part of X037, and this is fromthe

5 Departrment of the Interior Census Ofice; is that

6 right, M. H al marson?

7 A Yes.

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

9 Irrigation." |Is that right?

10 A That's right.

11 Q And if we turn, let's start on Page 81, and
12 there's -- towards the bottomthere there's a section
13 dealing with Yavapai County; Do you see that?

14 A Yes.

15 Q Do you see there's a sentence about

16 two-thirds of the way down that paragraph that begins
17 "Aong the line"?

18 A Yes.

19 Q And it says "Along the line of the Atlantic
20 and Pacific railroad, which crosses the county from
21 east to west, at an elevation from5,000 to 7,000 feet,
22 sone crops, especially for forage, are raised w thout
23 irrigation.”

24 Do you see that?

25 A Yes.
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1 COW SSI ONER ALLEN: M. Hood, where

2 that railroad crosses is primarily in the Selignman

3 area, substantially above, at a higher elevation, than
4 the valley of the Verde; is that correct?

5 MR HOCD: | haven't raised ny right

6 hand. | think you're correct about that, Conmi ssioner
7 Alen. And certainly M. Halnmarson, I'msure, is

8 aware of that fact, and as will be M. Burtell. 1It's
9 sinply toillustrate that there was dryland farm ng
10 occurring in the region.

11 BY MR HOOD:

12 Q Let's take a | ook, M. H almarson, at your
13 Appendix C, and we're | ooking at Page 3. Let ne know
14 when you're there, sir.

15 A Ckay.

16 Q And the text there fromthe Arizona M ner

17 (Fort Wipple, Arizona) 1864 to '68, July 20, 1864, is
18 in regards to sonme agriculture that was being engaged
19 in by a M. RE Farrington; is that accurate?

20 A That's accurate.

21 Q Ckay. And it describes that M. Farrington
22 has about one acre planted with cabbage, nelons,

23 et cetera, which he is supplying with water by neans of
24 a punp.

25 Do you see that?
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1 A Yes.

2 Q And that's a punp fromGanite Creek; is that
3 right?

4 A That's what it says.

5 Q And he also has five or six acres of corn, is
6 that what it says?

7 A That's right.

8 Q And this report states that he is

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

10 acres without irrigation; is that right?

11 A Yes.

12 Q Let's stay in Appendix C and go to Page 9.
13 And we have a Census Report, the second figure.

14 Do you see that?

15 A Page 9?

16 Q Correct, of Appendix C.

17 A Ckay.

18 Q And this is -- it says "Census Report. A
19 Bulletin of the Twelfth Census on the Agriculture of
20 Arizona contains nuch matter of interest pertaining to
21 irrigation.”

22 Do you see that?

23 A Yes.

24 Q kay. And it lists several counties and

25 ditches, mles in length, construction, acres under
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ditches, acres irrigated in 1899, and average acres
irrigated per mle of canal
Are those the col ums?

A Yes.

Q And for Yavapai County, this census reports
that there, in 1899, were 8,730 acres being irrigated
t hroughout the county; is that right? That's what it
says?

A Vell, let's see. In the Acres Under Ditches
there's 22,778 acres. And then in the next colum, is
that the one you' re asking about?

Q Yeah, ny question, M. H alnarson, is about
the column that is headed Acres irrigated in 1899. And
it says 8,730 acres, does it not?

A Yes, it does.

Q Ckay. And you would agree that if that
figure is accurate, there's no way that 8,000 of those
8,700 were all above Paul den, correct?

A Assumi ng, as you say, if those figures are
accurate, yes.
Q Because we all know that there was nore

irrigation occurring in the Verde Valley at that tine
than the 700 that would be left over, notw thstanding
the rest of the county; isn't that right?

A It seens to be.
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Q Let's go to -- you woul d agree
M. H al marson, that one explanation for that
di screpancy in figures would be that a |ot of the
acreage that you identified above Paul den does not fit
within the acres being irrigated because they are
dryland farm ng and are not, therefore, being
irrigated; is that one possible explanation?

A | don't know.

Q Page 14 of Appendix C

And you know what, this one | was able to
cross-reference with your PowerPoint. Could you go to
Power Poi nt Page 537

Actually, let's go -- I"'msorry. Yeah, 55.
You're one step ahead of me. This is a better exanple.
This is the exact same figure as on Appendix C,

Page 14.

And, M. Hal marson, we again have a series
of green nunbers, which are the nunbers of acres that
you included in your bucket, that when you added up al
of the information you had, resulted in your slightly
over 8,000 irrigated acres above Paul den; is that
right?

A Yes, it seenms to be, yes.
Q Ckay. And so we've got a nunber of green
nunbers on this page, and I'mtrying to see. Can
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you -- the green doesn't show up well in ny copy. Are
you able to give us -- to sort of run across sonme of
these fields and tell us what the numbers of acres are
that you see there?

A vell --

Q It may be no easier for you than it is for
me, and if that's the case, we'll approach it
differently.

A My eyes are old, but -- wow, on ny screen
it's hard to see. Let ne turn around. Is that in
focus?

Ckay, the cornfield in the mddle | ooks |ike
it's 640.

Q Ckay.

A And the little field above it is 40.

Q Am | pointing to the right place?

A Yes.

Q This is better, but I'"mstill having trouble

with the numbers. |[It's better than ny page, though
A Yeah, that's 40.

Q Let ne ask you about these two here sort of
inthe lower left. Is that 50 or 60? | can't nake it
out .

A 60.

Q Ckay. And what about this one?
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1 A Looks |ike about 90.

2 Q Ckay. For the two fields there in the | ower
3 left-hand quadrant, did you say 50 or 60 for the first
4 one?

5 A 60.

6 Q 60 and 90, | think you said?

7 A Yes.

8 Q Ckay. Wiat's the water source for these two
9 fields?

10 A [t's not big enough to be defined.

11 Q [t's not. So there's two explanations

12 either there is a creek that is too snall to show up on
13 the plat or they're dryland farmng; is that fair?

14 A Yes, it would appear that way.

15 Q And those, that 60 and that 90, are included
16 in your 8,000 bucket, right?

17 A Yes.

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

19 A That was D?

20 Q Yeah, Appendi x D, Page 6.

21 kay. And is this, do you recall -- | don't

22 see a version of this in the PowerPoint, and this m ght
23 actually be the sane plat we discussed earlier, just in
24 a different place in your materials; is that right?

25 | see a 200-foot diameter round marsh. So is
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this anot her exanple of that same plat we discussed
t owar ds t he begi nni ng?

A Yes.

Q Ckay. So we don't have a copy of that to
show everybody, but can you tell me, using rough nath,
do you see the -- do you see the creek running
northeasterly or maybe it's running sout hwesterly? Can
you tell ne? Dry Creek?

A Ch, yes, Dry Creek. They called it Dry

Creek, yes.

Q Wi ch direction does that run?

A That flows through the northeast.

Q Northeasterly, okay. And can you, just using
sone rough math -- |'ve got a calculator, if you need

it, but I'mjust looking for rough math. Roughly how
many acres are being irrigated by that water body, as

near as you can tell, assumng no dry farm ng?

A Vell, it looks like there could be a total of
a square mle.

Q How many acres, roughly?

A Ch, 640, sonething like that.

Q 6407?

A Somet hing in that nei ghborhood.

Q Ckay. Gven that the name assigned to this

creek is Dry Creek, do you think it's a reasonable
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possibility that sone of those hundreds of acres are
not actually being irrigated froma dry creek, but that
there actually is some nore dryland farmng occurring?

A [t was nmy assessnent that the answer to that
I's no, based on what | know about the area and what the
federal surveys show

Q \What does the federal --

A I wll add that anything is possible.

Q What does the federal survey show that
suggests to you that a creek termed Dry Creek woul d be
capable of irrigating that nany acres and that it's
unlikely that any of these are dryland farm ng?

A | would have to go into the notes. | don't
have themw th me. They're on nmy main conputer. They
were much too long to include all of themin here.

But | did base ny opinion on this. 1In regard
to the nane Dry Creek, that does not nmean there's not
subflow. It could be an intermttent stream and back
in those days a very conmon way of irrigating was
sinply dig down a little bit. They had centrifuga
punps W th steam power, diesel power, gasoline power
way back in those days, and a common way of irrigating
was sinply dig a hole and fire up the punp.

Q I's there anything on this plat or any of the
materials that you provided to us -- | don't have
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what's on your nmain conputer. |Is there anything on
this information that tells us that this is being
irrigated from punps as opposed to dryland farm ng?

A Not what | included in nmy report, but it's ny
prof essi onal opinion, as a registered engi neer and
having examned all this information, that what | am
depicting there is correct.

Q But you can't tell us what it is you base
your opinion on? Do | understand you correctly?

A I've included the survey notes and the
practices that were going on in those days, yes.

Q What do the survey notes say that suggest to
you --

A | don't have themw th me.

Q Hold on. You've got to let me finish ny
quest i on.

What is it on the survey notes, that we don't
have, suggest to you that these acres are being
irrigated frompunps that | don't see depicted on the
survey, as opposed to being dryland farmng, which we
know was occurring in the region?

A | can't think of anything specific at this
particular point. | do not remenber. As you well
know, there's -- | looked at quite a few maps.

Q Let's turnto -- we're still on your
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appendi x. Let's turn to Page 8 of Appendix D
Do you see you've got a 250 nunber there in
t he upper |eft-hand quadrant?

A Yes.

Q What's the water source for those acres, if
you know?

A | don't know the nanme of it, but it's shown
t here.

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

A I's there what?

Q Isn't that a road? | see a |ine sonewhat

near those acres, but isn't that a road, as opposed to
a water source?

A There is -- let's see. There's aroad in
there and there's a little watercourse down bel ow
Yes, that could be a road, yes.

Q So is the short answer you're not sure what
the water source is for those cultivated acres?

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

Q Let's take a | ook at Page 12 of Appendix D
And can you tell us the nunmbers of acres that
are irrigated in the northeast quadrant of the plat
shown towards the top of that page? It's for T17N RAW
A It looks like it could be, what, 520; or, no,
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it's less than that. 2207?

Q Yeah, | just have trouble with the top
number. That's why |'m asking you, and that's probably
not fair.

A Yeah, | would have to go to my original, but
this is a black and white copy, so that green doesn't
show up.

Q Ckay. At any rate, it's sone nunber in the

| ow hundreds when you add those two together; is that
probably fair?

A Yeah, it |ooks that way.

Q Ckay. And can you tell us what the water
source is here? | again see some roads, but | don't
see any water

A There is a watercourse vertical there going
north and south on ny copy.

Q Let ne just -- and | don't think this is in
your PowerPoint. | apologize. But can | see which --
what you're --

A There's a watercourse in here.

Q Ckay. So your read of this plat is that the
dashed line that runs, roughly, north and south
directly bel ow the green nunber that we're both having
troubl e discerning, that that's a watercourse and not a
road?
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1 A Yeah, it's possible that -- well, it's --

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

3 Q That may be a road. |If it's a watercourse,
4 that could be the source of water, but you're not sure?
5 A It could be, yes. Yeah.

6 Q Let's take a l ook, let's turn to your report
7 now, Page 20, please.

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

9 that right?

10 A Yes.

11 Q And | don't recall these showing up in your
12 PowerPoint. Do you know if they're in there?

13 A The sumof the numbers is in, as | said, the
14 Power -- these specific nunbers were not in the

15 Power Poi nt, but they were part of the sum

16 Q And I'mnot inplying you re |eaving stuff out
17 of your PowerPoint. | just wanted to pull it up for
18 everybody if it was in there, but ny recollection was
19 it's not in there.

20 A These particul ar ones, yeah, they're not in
21 the PowerPoint.

22 Q These t abl es okay.

23 These tables are a part of your description
24 of your Method 2; is that right?

25 A Met hod 272
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Q Correct.
A That's w ong.
Q That's wong.
Isn't Table 1 of 2, Estinmates of the natural
(virgin) median and average streanflow, isn't this part
of your analysis where you get to the 100 cfs
di fference between gage streanfl ow and virgin flow?

A \What page are you on?

Q ' mon Page 20 of your report.

A Ch, 20.

Q Yes.

A Ch, | thought you were on 23. Let's start

all the questioning again.

Q Let's do that. Thank you

The first question | have for you then,

again, is if these tables are in your PowerPoint, let's
go there, because | would Iike people to see them but
| don't renenber seeing themin there.

A No. They were too detailed for a PowerPoint.

Q kay. M next question was, these tables
relate to your analysis under Method 2; is that
correct?

A They relate to both Method 1 and Method 2.

Q kay. And the way in which they relate to
your Method 2 is this is part of your analysis as to
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the differential between gage streanflow and virgin

streanfl ow, and you resulted -- you got a -- you ended
up at 100 cfs?

A That's correct.

Q Ckay. Do you still have Freeport 32 with
you, which, if I recall, is X037? It's Pool and

others, 2011. It's this, M. H al narson.

A Ch, that one. Excuse ne. (kay.

Q So you've got -- let's start with Table 1 of
2. You have five columms there; is that right? You
have USGS Gage, you have Drainage Area in square mles,
you have @0, you have Mean Annual Flow, and you have
Virgin Mean Annual Flow. Are those your five col umms
in that table?

A Yes.

Q kay. Let's start with the third colum, and
you' ve got a Footnote B, which is your citation to
where you get your (B0; is that right?

A Yes, it seems -- yes, that's what's |isted
under cue B is the Pool report, yes.

Q Your citation there is to Freeport 32; is
that correct?

A Yes.

Q kay. The first thing | would like to do is
have you show us in Freeport 32, which is Pool and
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ot hers, 2011, X037, where you derive these b0 figures
that you use in this table?

A Vell, those would al so be derived directly
fromthe gaging station record.
Q ["'minterested in where they are in

Freeport 32, M. H al marson.

And while you're | ooking, this colum for
@0, this is intended to be nedi an predevel opnent flow,
correct, not gaged flow? 1Isn't that what your table

says?

A For ®0?

Q Correct.

A | just told you it will correspond to the
gagi ng station record, also.

Q So you're tal king nmeasured gaged readings is
equi val ent ?

A Yeah, that's the data that are used in this
report. Rather than have ne go through this, | can

guarantee you that the nunbers used in here are USGS
gaging station record, and you can generate these same
number s usi ng gaged record.
Q These are -- aren't these cal cul ated B0s
that are intended to estimate virgin nedian flow?
Is that what it says, "B, Median
predevel oprment flow from USGS groundwat er nodel ?"
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A The groundwater nodel starts in 1910. This
model is not the natural flow |l'musing. This nodel
uses a period of 1910 to, roughly, 2005, | believe.

Q Ckay.

A And the nodel -- let's get sonething
straight. | like to answer just yes and no, but I'l
clear this up.

The model is for basin-fill aquifers. M

analysis is for the quaternary alluvium That's the
mountain fronts and so forth that are physically above
the basin fill.

Q Right. W noted that differential, which is
why it's going to be inportant right now for me to
really bore down and find out where you got these
figures from Pool and others, 2011

A Ckay. Let's just say that you can get that
fromthe gaging station record. | really don't want to
start hunting. This is a pretty thick report. |
really don't want to start hunting for those nunbers in
here.

Q M. H almarson, you give a lot of citations
and references in your materials that don't give us
page nunmbers. And sone of these nunbers are not clear
to us, and so ny opportunity right nowwth you is to
have you expl ain where these nunbers were derived from
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1 Pool and others.

2 So with due respect, I'mthe one who gets to
3 decide what's inportant right now, and it's inportant
4 for me to show -- for you to show us where in this

5 report, which is your citation, this is your reference,
6 where you got these nunbers that you're relying upon.
7 So take your time, but this is inportant.

8 And while you're looking, I'll et you know
9 I'malso going to want to know where your figures for
10 rmean annual flow were derived. Your citation, again,
11 is Pool and others, 2011. So |I'mgoing to want your
12 page citation for B and C, your footnotes on Table 1 of
13 2 on Page 20 of your report.

14 A Vell, 1'"mhaving trouble finding these right
15 at the noment.

16 CHAI RVAN NOBLE: We're going to take a
17 five-mnute break.

18 MR, HOOD: That woul d be great, and

19 hopefully we have the figures by then.

20 (A recess was taken from10:56 a.m to
21 11:04 a.m)

22 CHAI RVAN NOBLE: Pl ease show the

23 presence of the three Conm ssioners.

24 M. Hood.

25 MR HOCD: Thank you, M. Chairnan.
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BY MR HOOD:

Q M. H al marson, when we left off, you were
| ooki ng through the Pool report, which is Freeport 32,
which is a tab within X037, and I was asking you to
show us where in that exhibit you derived your nunbers
for columms three and four, which are 0 pre and nean
annual flow, both of which you footnote the Pool and
others report as the citation.

Have you been able to find those figures,

sir?

A Yes. | was having troubl e because the
figures given in the Pool report are in acre-feet per
year.

Q Can you --

A | haven't found all the numbers, but there's

a reference to Gage 5037, the Paul den gage.

Q Let's start with your B0 pre, which is --
you footnote that with B, median predevel opnent fl ow
from USGS groundwat er nodel, Pool and others.

Can you give me a page nunber where that
reference is to?

A D d you say 53?

Let me give you a reference to @0, Colum B
for the first gage, 5037. Wuld that be fair?

Q Sure.
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A That woul d be the 30 cfs?

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

A Ckay, that nunber cones from Page 76 of Pool
and others, and it's also given on Page 71, and it's in
acre-feet per year.

| haven't found the other nunbers. To answer

this for every nunber you're asking about, | would |ike
to submt later, if you don't mnd. | think this would
take a ot of time for me. | have diabetes, and ny

eyesight right nowisn't the best. That's one reason
' mhaving trouble doing this, but..

Q Let ne just -- let me ask, before we take
that next step, M. Halmarson, you're talking about
USGS Gage 5037, and you're explaining where you derived
the 30 cfs figure under B0 pre.

Can you show ne where on Page 76 you got

t hat ?

A It looks like it's the -- at the top of
Page 76, there's reference to a Table 2, and there's a
simulated -- or there's a net groundwater flow there,
and then |lower -- or at the end of the witten nateri al

there of 21,100 acre-foot per year.

Q The 23,100 acre-feet per year?

A Yeah, 23,100 for predevel opnent. Ckay?
Divide that by 725, and | think you' ve got the 30. So
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that's an exanple of where the nunbers are

Q And that's for net groundwater flow, is that
right?
A Yeah, there's a -- yeah, that woul d be at

t hat gage, yeah.
Q And how are you tieing that to USGS Gage
5037?

A That's where it's all measured. That's why I
pi cked the gage at that point. That's the outflow for
everyt hi ng.

Q Is there -- in Pool and others, does it tie
this to Gage 5037?

A They don't say that. | just told you the
reasoning why it's tied to that. | knowit is.

Q I's that 23,100 acre-feet per year, is that a
nmodel ed groundwater flow?

A | think predevel opnent woul d be based on the
gaged record, like | said originally.

Q Does it say that anywhere in here?

A No. This is a technical publication, and

there's some things that an experienced person that
coul d understand this woul d know.

Q ' mjust asking exactly what that nunber is,
because it seems to ne it's tal king about sinmulated
groundwat er discharge; is that right?
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A They tal k about changes in the transient
simul ation, but they tal k about the predevel opnent too.

Q Which is sinmulated; isn't that right?

A No, no, the predevel opnent is not.

Q So that's actual gage data fromwhat era?

A Vell, that's one thing | would have to find
out. It would be in the fine print here. That's why I
think it would be -- if you insist on these nunbers, |
woul d be glad to provide it later.

Q Does Gage 5037 neasure net groundwater flow?

A Yes, it measures the total flow. That's why
it's located at that point. That's why that gage is
t here.

Q Isn"t it measuring streanflow, not
groundwat er fl ow?

A Vell, sir, base flow is groundwater
di schar ge.

Q | understand that. But this Pool and others,
2011, this is a groundwater nodel; is that right?

A Yeah, but the discharge fromthat nodel would
be in the river. Sone of it would.

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

So how do you take this number and determ ne
whi ch of that is the base flow of the river?
It seems to ne you're taking nodel ed
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1 groundwater flow and saying this is now streanflow all
2 of it. |'mnot understanding how you get fromthe

3 groundwater flow that's a nodeled figure for

4 predevel opment and getting that to your streanflow.

5 A The groundwat er discharge fromthe aquifer

6 being nodeled is the flow past the Paul den gage.

7 Q You can't show us where it says that in this
8 docunent; is that right?

9 A | knowit is. | can tell --

10 Q That's not my question, M. H al marson.

11 A -- because | understand the hydrol ogy.

12 Q M. Hal marson --

13 A This is the point I'm--

14 Q -- you need to let me finish ny questions and
15 vyou need to answer my questions. On redirect, if you
16 want to explain what you know, that's fine.

17 My question is can you show us in this

18 docunment what you're stating, which is this is

19 groundwater discharge that is actually nmeasured in the
20 streanf

21 A | just showed you the first nunber, and

22 that's what I'msaying it is. That's at that gage.

23 Q Does this -- show ne --

24 A Dvide it by 725 and see what you get.

25 Q M. H al marson, where in this docunment does
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1 it say that the 23,100 acre-feet is nmeasured at

2 (Gage 5037, as opposed to being a groundwater nodel ed
3 figure for predevel opnent groundwater?

4 A That's ny --

5 Q Does it say that in this docunment?

6 A It probably does. | haven't been able to

7 findit. | have this docunent in nmy conputer, and

8 can do a search real quick and find it. | would |ike
9 to submt later on this, if you want to know every

10 detail about it. Like |l said originally, thisis a
11 scientific docunent. |t assunmes you know some basic
12 characteristics about what's going on.

13 Q M. H al marson, the next colum is Mean

14 Annual flow, and, again, your citation is to Pool and
15 others and your citation is Footnote C. It says "Man
16 annual flow for gaged record with 5 cfs added per USGS
17 groundwat er nodel ."

18 Do you see that?

19 A Yes.
20 Q Can you show us where in Freeport 32, which
21 is Pool and others, 2011, you derived these figures?
22 A [t's just what it says, nean annual flow.
23 That would be fromthe gaging record that | conputed,
24 and --
25 Q M. H al marson.
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A -- and --

Q M. H al marson.

A -- and the reference is nade to the 5 cfs.

Q M. H al marson, ny question, can you show us
in this document -- this is your reference, sir. Can

you show us where these nunbers are derived fronf
| don't need your explanation about what you

did. I'masking you if you can tell us where in this
docunment those nunmbers conme from because you did not
give us a page nunber?

A The reference pertains to the 5 cfs added per
USGS groundwat er nodel, and then the reference to Pool
follows the 5 cfs, not the total number.

Q Can you show us where in Pool and others you
derived that 5 cfs?

A [t's in the results of this groundwater
model .

Q Pl ease show us.

A ['mnot going to do that today. | wll
subm t.

Q You're unable, as we sit here today, to show

us where in your reference you got that figure; is that
fair?

A [t's inthis report, and I wll submt [|ater,
and that's nmy answer.

Coash & Coash, Inc.





VERDE RIVER VOLUMES5 12/19/2014 Page 1146

O© 00O NO Ol WN

10

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

Q Are you going to come back for
cross-exam nation so we can get sone expl anation when
you submt a new docunent?

A No.

Q The next colum is Virgin Mean annual flow,
which is Subpart D, do you see that, your footnote?

A Yes.

Q kay. The first nunber is from is it HU?

A Yeah, the Hydrologic Unit book, yes.

Q What is that?

A What ?

Q What is the Hydrol ogic Unit book?

A That's a USGS publication that describes the

flows associated with the hydrologic units. It's the
background information that's used to determ ne the
overal | hydrol ogy of the United States.

Q And it says -- we're still on Page 20,
Table 1 of 2. It says the second number is from USBR
Is that right?

A Yes, that's the Bureau of Rec 1952 report.

Q Wi ch has al so been described as the Wite
Book; is that right?

A That's correct.

Q You tal ked about the Wiite Book a little bit
yesterday, and this is a resource that | think both you
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and, as you testified yesterday, M. Gookin relied
heavily upon in connection with these various
proceedi ngs for navigability; is that right?

A I think sonebody else also has relied upon
it.

Q | don't doubt that.

A But the two of us, the two of us used it.

Q And this is a reference that you certainly

find to be reliable or you wouldn't be using it; is
that fair?

A That's correct.
Q So Method 2, in a 30,000-foot level -- we're
not penetrating the nunmbers. It sounds |ike you're

going to give us a suppl enent.

At 30,000 feet, what you did is you | ooked at
gaged records, and then you took an estimated virgin
flow, you subtracted the gage fromthe virgin flow, and

you ended up with your 100 cfs. |In broad strokes, is
that accurate?
A That's accurate.

Q Ckay. And the 100 cfs is what you deemto be
the depletions that had occurred al ong the Verde from
virgin to present or to the gaged period; is that
right?

A Yeah, let me be just a little nore specific.
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1 | used the average flow for the entire period of record
2 at the nmouth of the Verde River, subtracted that nunber
3 fromthe virgin flow fromthe Bureau, and | got 100

4 cfs.

5 Q And that 100 cfs would be the equival ent of

6 the depletions that have occurred fromthe virgin or

7 natural condition to the gaged period?

8 A | assunmed it would be related to the human

9 activities.

10 Q Let's take a | ook at Freeport 32. |'msorry,
11 Freeport 31, and | think this is also part of X037.

12 M. Halmrson, is this an excerpt fromthe
13 \White Book?

14 A Am 1 an expert on the Wite Book?

15 Q Is this an excerpt fromthe Wite Book? This
16 is BOR 1952, correct?

17 A It certainly appears that way, yes.

18 Q Let's take a | ook at Page 193 of Freeport 32,
19 which is an excerpt fromthe Wite Book.

20 A Ckay.

21 Q Do you see that the Bureau of Reclamation

22 made a determnation of the net depletions on the Verde
23 River? It's towards the bottom of that page.

24 A Yes.

25 Q kay. And the total net depletions is 21.9?
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Do you see that?

A Yes.

Q And that's in thousand acre-feet, if you see
the unit at the top?

A That's right.

Q And 1'Il tell you, I think your copy has the
sane arithmetic on mne, whichis fromM. Burtell.
And |'m happy to give you a calculator, if you want to
check him but M. Burtell has converted that 21.9 into
acre-feet and then into cfs, and he got 30.2 cfs is the
net depl etions.

Do you see that that's what he has witten

t here?

A Yes, | see that.

Q Do you care to check himon his math, or does
that seem about right?

A No, | don't care to check himon his math,
no.

Q And you -- at any rate, this 30.2 cfs, if his
math is right, that's less than a third of the human
i npacts that you have included in your Method 2, which
was 100 cfs; is that right?

A Answering that just on the basis of the math,
yes, that would be correct.
Q Have you | ooked at this portion of the Wite
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1 Book before?

2 A Yes, | have, and -- yes.

3 Q Wiy didn't you use their figure? They had

4 already cal cul ated net depletions.

5 A | used the final virgin flow figure of 751

6 The computation process for the -- all of the

7 conputations in here are rather conplicated, and as a
8 result of that, | just used the final figure as the

9 wvirgin flow.

10 Q D d you do anything to evaluate the 21.9,

11 which the Bureau eval uated to be net depletions, which,
12 at least according to M. Burtell, converts into

13 30.2 cfs --

14 A No.

15 Q -- to check as to whether that was accurate?
16 A No, | did not. That's a slippery slope.

17 Q Let's go to PowerPoi nt Page 40.

18 And here you've included text on your

19 Power Poi nt Slide 40 which says "Pools along the river
20 act as small sedinent traps that partially fill during
21 small discharges and are flushed during |arge
22 discharges.”
23 Did | read that correctly?
24 A Yes.
25 Q So do | have this right? The idea is these
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pools fill with sediment during sort of |ower flow
circunstances, and that's going to cause themto
sometines get a little shallower; but as you get |arger

flow conditions, they' |l deepen right back out as you
flush out the sedinment?
A Yeah, that's describing a general process.

The amount involved in this isn't great, but | guess it
woul d be possible over a long period, in the absence of
big floods, you could get a fill-in. And you can see
some of the fill-in in this photograph, yes.

Q And it's the bigger floods that are going to
cause that to get nore thoroughly flushed out; is that

right?

A Ceneral ly speaking, it would flush them out.

Q Let's turn to Page 67 of your report. Sorry.
Your report, M. H al narson.

A Ch, ny report. [|'msorry.

Q The figure | want to look at | don't think is
in your PowerPoint, or if it is, | haven't --

A ["msorry. |'magetting groggy.

Ckay.
Q And there's a figure there. 1t says "Verde
Ri ver near Paul den, AZ 09503700, Main channel at
cabl eway, Geonetry of 1/11/2005."
Is that right?
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A Yes.
M5. HERR- CARDILLO. What page is that,
Sean.
MR HOCD: 67 of the report.
M5. HERR- CARDI LLO.  Thanks.
MR HOCD: Yeah.
BY MR HOOD:

Q And can you descri be what you use this
cross-section geonetry for?

A What | used to determine that, it would have
been a measurement nade at the cabl eway, would be the
source of the geonetry.

Q And what you're doing, you use a handful of
cross-sections as you evaluate and create a -- eval uate
a relationship between depth and flow, is that right?

A | use hydraulic nethods to determne that.

Q kay. And this is one of those
cross-sections; is that true?

A This is one, yes.

Q And your horizontal axis here is Natural
(Virgin) discharge, in cfs; is that right?

A What, now?

Q ['"mtal king about the horizontal axis.

A Ch, okay.

Q Natural (Virgin) discharge, in cfs.
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A Yes, yes, okay.

Q And it ranges -- on this chart it ranges from
zero discharge to 150 cfs; is that right?

A That's right.

Q And then you have depth as your vertica
axi s?
A Yes.
Q On your PowerPoint, let's go to PowerPoint --
Vel |, before we do that, do you know, did you
go -- did you take a |l ook at the records for

January 11th, 2005, to see what kind of circumstance we
had down at the Paul den gage on that date?

A That woul d be the nmeasurenent nade on that
day.

Q Do you know what the status of the river was
on that day? Was it low flow, was it high flow, was it
ragi ng?

A I think that may have been high fl ow

Q Let's take a | ook at Page 45 of your

Power Poi nt, and you have a picture fromthat day.
45, there you are. The picture in the upper
left, that's dated 1-11-2005; is that right?
A Yes.
Q Ckay. And it looks like it's a downstream
view, and the river is running pretty high; is that
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right?
A That's right.
Q Yeah.

And you have a box there in blue that says
"Verde River at USGS gage 09503700. Vi ew | ooking
downstream " and your Qis 6,000 cfs; is that right?

A That's what they neasured, yes.

Q And it's fair to say, and | think you just
agreed with nme, 6,000 cfs on this river at that
| ocation, that's a significant flood event?

A It's a flood, yes.

Q And so the geonetry that you used for this
cross-section is derived from nmeasurenments taken during
a high flow event, where you're going to have sone of
that flushing of whatever sedinent had built up; is
that right?

A This isn't really that kind of pool here.
I[t's a small pool. But, no, it's not -- in general,
it's not what | was referring to as the accunul ati on
and renoval of sedinent.

Q Is it your testinony here today,

M. Halmrson, that this 6,000 cfs flood on

January 11, 2005, would not have had the effect of
flushing some of the sedinment that was there the day
bef ore?
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1 A It would flush sedinent in the pools that |
2 was referring to. At this site | said that, you know,
3 the cableway is, you know, in a small riffle-type area.
4 1t's not a waterfall area, and it's not a pool. It's
5 sonething in between. It's a stable area. That's why
6 the cableway is |located where it is.

7 Q And this USGS Gage 09503700, that's commonly
8 referred to as the Paul den gage; is that right?

9 A That's true.

10 Q kay. And is it your testinony,

11 M. Halmarson, that the Paul den gage is |located in a
12 riffle?

13 A No, the gage itself is at the upper end of a
14 small pool, but it's primarily a channel control, but
15 there is a pool effect there, and far downstreamthere
16 is ariffle, but..

17 But the answer is, no, it would not be in

18 what | would consider a big pool

19 Q But it's in a pool? Wether we want to cal
20 it big or small, it's a pool?
21 A A mnor pool. It's a snall one, yeah
22 Q And a 6,000 cfs flood through a small pool is
23 going to have the effect of flushing sedinent; isn't
24 that true?
25 A If -- yes, it -- generally speaking, going

Coash & Coash, Inc.





VERDE RIVER VOLUMES5 12/19/2014 Page 1156

back just in general about pools, if there were

sedinent in there, it would be -- probably be flushed.
If it --
Q And so -- | didn't want to cut you off if you
were still going.
A Let's see. No, that's enough said.

Q kay. And so that flushing would have the
effect on that date of changing the geonetry of that
smal | pool; is that correct?

A | just told you. The nmeasurenent was nade at
a cabl eway, which is upstreamof the pool. The
measur ement has nothing -- doesn't have a frickin'
thing to do with the pools. It's at a cabl enway
upstream of that gage. The cableway is not in a pool.

Q VWere is the cabl enay?

A Just upstream of the gage.

Q Isit inariffle?

A [t's what you see in the foreground here.

The phot ograph coul d be taken right under the cabl enay.
Q kay. M question is very sinple,
M. Halmrson. W've been talking all week about this

being a pool and riffle system | want to know, is
that cableway in a pool --

A No.

Q --or isitinariffle?
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A Vell, now, wait a mnute. A pool-riffle
river describes the general condition. Now, there's
sonet hi ng between pools and there's sonet hing between
riffles.

Q And what is that?

A It's --
Q What's your termfor that?
A I[t's a channel area where there's no pool and

there's noriffle. 1It's just a free-flow ng area
that's not as deep as a pool and not as shallow as a
riffle. That's one way to describe it.

Q And is it your testimony that the 6,000 cfs
fl ood woul d not have the effect of flushing sedi nent
out of that quasi area that's neither a pool or a
riffle, where the cableway is?

A Again, I'mtelling you that the pool in
that -- at that gage is very small, and | know it
doesn't have a history of sedinmentation, but other
pools do. So the answer is --

Q You' re saying --

A So the answer is, at this particular site,
no, there's no evidence that that would be occurring
here.

Q You said forget the gage because the
measurenment’'s at the cableway. So ny question was
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about the cabl enay.

A As far as | can determne, based on how this
site has behaved and ny extensive famliarity withit,
there woul d be very mnor, if any, effect of that flood
on the geonmetry of the channel under that cabl eway.

Q You didn't go out of your way to identify
cross-sections that were inpacted by flood, did you?

A Did | go out of ny way to what, now?

Q To identify cross-sections that you used for
your analysis that were subject to flooding on the date
where the neasurenment was taken that gives you the
geonetry of that cross-section?

A There were two high flow measurenments | used
to determne the geonetry. One was at the O arkdal e
gage, where there's a lot of rocks. It was at the
upstream cabl eway at the C arkdal e gage. Again, that
one's not inariffle or apool. It'sin-- that's an
internediate area, and it would be a simlar situation
as this.

Q Let's take a | ook at --

CHAI RVAN NOBLE: M. Hood.

MR HOOD:  Yes.

CHAI RVAN NOBLE: It's tinme for |unch.
MR HOOD: Oh. Sounds good.

CHAl RVAN NOBLE: Let's be back at 1:00.
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(A lunch recess was taken from
11:32 a.m to 12:51 p.m)

CHAl RVAN NOBLE: Ckay, well, having said
that, let the record show that the Comm ssioners are
present and that M. Hood is about to reexamne M. Wn
H al marson, unless M. Breedl ove has sonething for the
record.

MR BREEDLOVE: | was just wondering
about Wn's availability in February.

CHAl RVAN NOBLE: Well, we'll work on

t hat .
THE WTNESS: M. Hood, if | nmay?
BY MR HOOD:
Q Yes, M. H al marson.
A I've been having a little eyesight problem

|'ve been provided with sonme assistance.
Could we revisit just one and possibly two
poi nts that you covered earlier?

Q That would be fine with me, M. H al narson.
What reference are we going to?
A | greatly appreciate that. Thank you.

The first one is Appendix D, Page 12, where
you asked ne about a piece of irrigated | and.
Are you with me on that?
Q | am M. H al marson.
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1 A Ckay. Down at the bottom of that page, this
2 is adirect quote fromthe surveyor. It says "Wter

3 can be found by wells in alnmost any part of the

4 township."

5 "About 700 acres of corn and beans,

6 et cetera, are shown by the shaded areas."

7 Now, back in those days, when they say water
8 can be found, that is shallow water, comonly thought
9 of as subflow. And wells in those days consisted of
10 just digging a shallow hole, putting a suction line in
11 froma centrifugal punp. Various power sources were
12 available at this tinein '71, | think it is, or '72,
13 and they had been using steam They did use steam

14 engines in those days. But it could have been diesel,
15 al so.

16 So what they're saying here is, is there's
17 groundwater all over the place. It's shallow |If

18 there's groundwater like that, it will eventually drain
19 to the Verde River.
20 So this mght help explain all the
21 questioning you had about all these various areas that
22 were not, apparently, on a streamchannel; but there
23 was shal | ow groundwat er available all through the area
24 along streams, even the one called Dry Creek on the
25 other township.
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So | hope this helps explain why | did what |
di d.
Q Let me back up a nonent here, M. H al marson
You said direct quote. You said a fewthings. | just
want to make clear for the record, the direct quote was
limted to the follow ng: Water can be found by wells
in al nost any part of the township, closed quote.
The rest of the text about the 700 acres,
that's yours; is that correct?
A Yes, sir. Yeah.
Q Ckay. And do you have any information -- so
you' re tal king about subflow  Subflow of what
wat er course, M. H al marson?
A Subfl ow could be any of the tributaries.
What subflow would be -- | said it was |ike subflow,
but what it would be is water that's at a snall depth,
l'i ke underflow on defined small drainages or |arge
dr ai nages.
But, for exanple, the termDry Creek, Dry
Creek was an intermttent stream as far as | could
determ ne. There were parts of the year where you
m ght have to dig down 2 feet to get to water, but if
you want to irrigate land, you can easily do it; and
there's records of them doing exactly that, using these
smal | punps.
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Q There's records of usage of wells above
Paul den; there's also records of dryland farmng above
Paul den; isn't that right?

A Yes. And what these wells are, are small
hand- dug holes that they call a well. And you can go
out in Big Chino Valley right now and see the remmants
of holes along Big Chino Creek behind about a
t housand- f oot - wi de dans where they did this very thing.
They dug down to the groundwater and put big
centrifugal punps in themand irrigated a hundred --
few hundred acres.

Q Isn't it true, M. Halmarson, that -- well,
l et me back up a nonent.

| asked you a nmonment ago which streamthis
subflow is associated with. Do you know the answer to
that; or is it not a stream it's just groundwater;
it's a general aquifer?

A Yeah, it would be -- no, it's not an aquifer.
You don't want to look at it that way. |'mdealing
with a quaternary system which are the system of
streanms, alluvial fans, springs, and so forth that are
above the basin-fill aquifers; or if you' re talking one
val l ey, the Big Chino basin-fill aquifer

But it's an upper systemthat the USGS has
totally ignored because it's been hard to define, and
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you need to go to all the work | did to define it.
And within that systemthere's a genera
drai nage towards the Verde River, and it can be snal

streans, |arge streans, or whatever. |t can be
underground or it can be surface. And so that's what
' mdescribing here. So -- okay.

Dl RECTOR MEHNERT: Let ne nove this a
little. We're getting sone feedback
THE WTNESS: Is that clear?

BY MR HOOD:
Q It is clear.
A Ckay.
Q But, again, you' ve not been able to identify

whi ch of these cultivated acres are being cultivated
using dryland irrigation versus groundwater versus
irrigation froma watercourse; is that right?

A Vell, no, it's not right.

When you tal k about dryland irrigation up
there, you're really tal king about cienegas. |In other
words, there is groundwater seeping up from underneath,
under artesian pressure. Del Rio Springs areais a
classic exanpl e.

Now, | went to sone trouble to explain that I
elimnated the cienega areas frommy analysis. Now,
when you get into the other areas where you don't have
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the inflow ng groundwater fromunderneath in a

ci enega-like fashion, you can't dryland farm per se,
in there. There's just not enough rainfall in the
val | ey areas up there.

Q Wiere is there not enough rainfall?

A In those valleys. There's not enough
rainfall.

Q Nowher e above Paul den is there enough

rainfall for dryland farmng w thout cienegas, is that
your testinony?

A I'msaying that in the valleys, where we're
| ooking at, there's not enough rainfall. In the
mount ai nous areas you coul d get enough, possibly. But
we're talking 12 inches, 14 inches of rain a year and
very sporadic, so..

So, anyway, to ne, it's clear, and | want to
make sure it's clear to a nonhydrol ogist.

Q Do you still have the "Resources of Arizona
exhibit we tal ked about earlier? This is Freeport 11
which is within X037.

A M ne doesn't have a Freeport 11 on it.

Q Do you have this one still? Yeah, that one.
A | gotcha.

Q I'"mjust going to go back to this portion

here, where we're tal king about "Qutside of the Verde
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the farmng |l ands of Yavapai are confined to snal
val l eys situated fromfour to six thousand feet above
sea level. Anpng the nost inportant of these valleys
are WIlliamson, Chino, People's, Agua Fria, Skull
Kirkl and, and Wal nut Grove. Their soil is generally a
rich nold, formed by the detritus fromthe surroundi ng
hills. There is no water for irrigation in nost of
them and farmers depend entirely on rain for the
raising of a crop.”

Is that what it says?

A That's what it says, and |'Il say that that's
untrue. The evidence that's been reveal ed by studying
these |l and surveys and going through the historic
accounts in the newspapers contradicts that.

Q D d you have one other thing you wanted to
revisit?
A Yes. This isn't quite as definitive, in ny

m nd, but going back to the Pool report, this copy you
gave ne doesn't have a nunber on it, but --

Q Let ne identify it for the record here. The
Pool report, which is Pool and others, 2011, is
Freeport 32, which is wthin X037.

A So | promsed that | would provide
docunent ation of those nunbers, but let ne read you
sonething in the abstract.
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Q Where are you?

A ['min the |ower third.

Q What page?

A O the abstract. So |'m about two-thirds of
the way down on the line that starts with "Estimates."

Q G ve nme a nonent.

So thisis on -- this is Page 1; is that

right?

A Yes, right. About two-thirds of the way down
there's a line that starts with "Estimtes."

Q Cot it.

A Ckay. If you recall, | said sonething about

gaging station records. So this line reads "Estinates
of predevel opnent rates of groundwater discharge to
streans, springs, and evapotranspiration by
phreat ophytes were derived from previous reports and on
the basis of streanflow records at gages."

Ckay? So that's the source of those nunbers
I's you | ook at the streanflow gages. Now, in this
report they're in acre-feet. But | will provide, as |
prom sed

Thank you very much for allowing ne to do
t hat .

Q You bet. | appreciate the expl anation
I think where we left off, we were talking
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about cross-sections. Does that seem about right? 1Is
that your recollection?

A | honestly don't renemnber.

Q Let's pretend I'mright, and | mght not be,
but that's mnmy recollection.

Let's go to Page 38 of your Power Point,

Slide 38.

A Ckay.

Q And we're tal king about the O arkdal e gage
here; is that right?

A Yes, sir.

Q And there's a cross-section, a cableway here?
A That's right.
Q And is this the other cross-section that you

referenced nore generally that was nmeasured during a
very high flood event?

A That, | obtained the cross-section froma
measur ement of high flow
Q And we can get a sense for that by | ooking at

the cross-section that you present in the |ower
ri ght-hand corner of Slide 38, which shows that the
USGS neasurenent on that date was at 16 feet in depth;
Is that right?

A That's correct.

Q And that is multiples of what the nmedian
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depth woul d be; is that correct?

A Yes, it's considerably higher.

Q Do you know what the discharge was on t hat
particul ar day, M. H al narson?

A It was at |east a couple of thousand.

Q This is going to be Freeport 23, which is
part of X037. This is a figure that was prepared by
M. Burtell, Plateau Resources, LLC

Do you see that indication in the lower left?

A Yes.

Q And you'll see that there's a graphic
representation of Verde River discharge versus stream
depth at the O arkdal e gage; is that right?

A That's right.

Q Ckay. And according to what M. Burtell has
put here, he puts it at -- he says that the discharge
on that day was at |east 6,600 cfs.

Do you see that? It's in the box, "Mxinum
dept hs estimated by H al marson.”

A Ch, okay. That's fine. GCkay.

Q And I'Il just read it in. Sorry. | should
have asked it a little nore clearly.

It says "Maxi num depths estimted by
H al marson based on a Septenber 20, 2004 USGCS di scharge
measur ement of at |east 6,600 cfs.”
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1 Did | read that correctly?

2 A That's right.

3 Q And you don't have any information to suggest
4 that that nunmber is inaccurate, do you?

5 A No, as long as it's -- you know, it's a

6 flood. That's kind of a small to medium fl ood.

7 Q What ' s nedi an di scharge at d arkdal e?

8 A Ch, it's alittle over 100.

9 Q 100 cfs?

10 A Alittle over, alittle over that.

11 Q We tal ked you used the -- you used what's

12 called the Hyra nethod for purposes of your analysis in
13 this case, like you've done for the Gla, the Santa

14 Cruz, and the San Pedro, correct?

15 A The Hyra?

16 Q 1978, the 1978 recreational standards?

17 A Yes.

18 Q By Hyra?

19 A Yes.

20 Q I think sone of us have referred to it as the
21 Hyra method over time. Does that nake sense?

22 A kay. Yeah, okay, or federal method or Fish
23 and Wldlife.

24 Q And we -- this may be testing your nenory.

25 You and | had occasion to talk quite a bit about that
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1978 recreational standard in connection with the
San Pedro. Do you recall that generally?

A In 1978, you said?

Q Vell, we haven't been doing this that |ong.
No, about a year and a half ago --

A Ckay.

Q -- give or take, we were talking about the

San Pedro River, and | got a chance to ask you a | ot of
questions about the Hyra recreational standard.

Ckay.

Do you renmenber that generally?

Ckay. Yes, | do.

) Gkay. And |'mnot going to go replow all

that ground. Those transcripts are in this record. |
just want to provide a tie in the transcript here that
that's the same nmethod that you used here that you used
on the San Pedro, correct?

O >0 >

A Yes.
Now are we back on what you handed ne?

Q No, you can set that to the side. Sorry.
You can put that down, M. H al marson

A Can | ask you one question about it?

Q You can, but you mght have to wait for
M. Burtell's turn up here. | mght not be able to
answer it, but I'll sure try, if | can.
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1 A Vell, onthe title it says Stream Depth. On

2 the abscissa it says Stream Depth. What depth are we
3 tal king about?

4 Q You know, mny question didn't pertain to the
5 graph as nmuch as it sinply recorded what the discharge
6 was on that date.

7 A Ckay. So you --

8 Q That was ny question for you, is did you have
9 any information suggesting that that 6,600 was

10 incorrect? That was all.

11 A That's the only reason for handing ne this?
12 Q That's correct, M. H al marson.

13 A Ckay.

14 Q So turning back to the 1978 nodern

15 recreational boating standards that you have used in
16 these cases, do you have an understanding as to whether
17 that standard is intended to be applied to average

18 streamdepth in the cross-section versus maxi nmunf

19 A [t woul d be maxi mum

20 Q Do you have a sense, M. H al marson, for

21 whether this method is intended to be applied using a
22 cross-section located in the shall owest part of a

23 streamor in a nore noderate depth portion of the

24 streamor in a deeper pool? Do you have any sense

25 for --
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A | certainly do. Logically speaking, it would
be where you intend to do your boating, and that's
where you woul d apply your standard; and normally you
do the boating -- well, in our case we're doing the
boating in the low flow, or which is often the nain
channel

Q It's referred to as a single cross-section
met hod; is that right?
A It's a single cross-section nmethod, but the

nature of the box that shows the range of the --

(I'nterruption.)

DI RECTOR MEHNERT: | don't know if
that's his doing that.

THE WTNESS: The nature of the box that
enconpasses a range of depth and of velocity --

DI RECTOR MEHNERT: Pardon rme.

(A brief recess was taken.)

THE WTNESS: | thought | covered this
earlier yesterday, but it has a rectangle there that
has a range of values related to navigability, and it's
kind of a tunnel. You can |ook at that. It's kind of
a tunnel that covers a variation of depths, say, down
the stream So it gives you this range you can use, soO
you can use it as a cross-section, but you can think of
it in your mnd as going down the river.
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BY MR HOOD:
Q Let ne approach it a little bit differently,
M. Halmrson. |If you're using a single cross-section

in an attenpt to characterize the entire stream and
what depth is sufficient for these recreational craft,
doesn't it seemto follow that when you' re selecting
the single cross-section, you ought to choose a part of
the streamthat reflects the | owest depth for that
streamacross its |length?

A Vel l, you're | ooking at ordinary and natural,
and in space, you know, ordinary you think of in tinme,
normal 'y, but you can think of --

Q Put tenporal away. We're talking about
spati al .
A Ckay. You can think about space, and the

ordinary condition on the Verde River, whichis a
pool -riffle stream is pools. About 95 percent of that
river could be classed as a pool. So that would be you
coul d consider that ordinary, and that's where it's at
| east 3 foot deep. It's a 3 foot m ninumrepresenting
the whole river

MR HOCD: Do we need to take a nmonent
to try and fix this or keep going?

Dl RECTOR MEHNERT: Keep goi ng.

MR HOCD: Ckay.
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BY MR HOOD:
Q Let me see if | get an answer to ny question
If you're going to identify a single
cross-section that's going to be representative for the
stream - -

A | didn't do that.

Q Ckay. It's a single cross-section method,
and if you're going to pick a cross-section or a smal
handful of cross-sections that are supposed to be
representative of the whole streamand you're | ooking
at what is the mninumdepth you need to float a nodern
recreational craft, aren't you -- shouldn't you be
pl aci ng your cross-sections in the riffles, where it's
t he shal | onest ?

A | show that at the end of my report. | show
the Hyra nethod, and then | show the range for the
riffles, which gets down close to 2 feet, and then
show a range for the ordinary condition, which are the

pool s.

Q That's not my question. Your cross-sections
are not inriffles, true?

A My cross-sections are not in riffles? |I've
already explained that there's a bias. Mst of them
arein-- let's put it this way: Mst are in nonpool
areas. It's too deep to wade in nmany parts of that
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river in pools. |'ve explained this. So nost of the
measurements are made in riffle-type areas or in that
transition zone we tal ked about a little while ago.
I[t's not ariffle; it's not a pool. It's part of the
river channel that's controlled by the channe
roughness, as opposed to some kind of obstruction
downst ream whi ch creates the pool

Q So now are you saying some of your
cross-sections are in riffles?

Because | thought we went over this, that
they're not in riffles?

A Not right inariffle area. 1've heard
people referring to like ariffle area, and you woul d
have water, say, go through critical flow, and it cones
out a critical and you get into where what | think of,
as a hydraulic engineer, as a channel-controlling
environnent, which is not a pool and it's not a riffle.
[t's in between. And it's that area where the current
meter measurenents are typical made by the USGS
because you can make very accurate nmeasurenents there.

Q Riffles are shallower than these in-between
areas, true?

A No. No, not necessarily. But -- no.
Riffles is where -- generally where it starts to go

into critical, critical and supercritical flow, and
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then it cones out.
Q So the -- we'll maybe pull up some pictures
for February.

So when we | ook at where these cross-sections
are derived, it's visually going to show that those
areas are shallower than the riffles, is that your
testimony, M. H al marson?

A No. They're shallower than the average
depth --

Q That's not what | asked you. That's not what
|'ve been asking you.

A No.
Q You're not answering ny questions.
A The answer is no.

Q Ckay. So riffles would be shall ower than
t hese in-between areas?

A No, not necessarily.

Q In nost cases?

A In some cases, possibly.

Q ['"msure we'll hear nore testinony about
that, and we'll see what other people have to say. It

seens |ike a straightforward point.

Now, here are a couple of docunments rel ated
to the Hyra nmethod. It's Instream Fl ow | nformation
Paper No. 1 and No. 6. And these are -- Freeport 15 is
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Paper No. 5, which is X037. Instream Flow Information
Paper No. 6 is Freeport 14, which is also part of X037.
And turn for ne, if you would, first let's

start with Paper No. 6, M. Halmrson, which is
Freeport 14.

A Ckay, mne doesn't have that identification
on it, but that's okay.

Q Are you at Paper No. 6?

A M ne says 5.

Q You got one that says 5 and you' ve got one
t hat says 6.

A Vell, | don't have one that says 6.

Ckay, |'ve got one that says -- no, 5.

Q I nstream Fl ow I nformati on Paper No. 67?

A Ch, I"'msorry. GCkay. The other one you had
handwitten. | was |ooking for the sane thing. |'m
sorry.

Q No, no problem

Let's turn to Page 3, please.

Table 1 here, we've seen this table before in
ot her Power Points you' ve presented to the Conm ssion;
Is that right?

A Ckay, say that again?
Q You see Table 1 on Page 3 of Instream Fl ow
I nformation Paper No. 67?

Coash & Coash, Inc.





VERDE RIVER VOLUMES5 12/19/2014 Page 1178

O© 0O NO Ol WN B

NNOMNMNNMNNNRPRPRPPRPRRPRPREPRREPR
O WNRPROOOW~NOOUDNWNLERO

A Yes.

Q This table is a table that you presented in
other presentations to the Comm ssion on other streans;
is that correct?

A [t coul d be.

Q Ckay. And Table 1 is titled "Required stream
wi dth and depth for various recreation craft as

determ ned by single cross section nmethod." Is that
right?

A Yes.

Q Is that what it says?

If you go up towards the top of the page,
there's a heading that says "Single Cross Section
Method."” Do you see that?

A That's right.

Q Let ne read this. Let ne knowif | get this
right. It says "This method requires that only a
singl e cross sectional measurement be taken across a
stream The product of such an approach is a
determ nation of the |owest flow acceptable for
recreation. The approach is based on the assunption
that a single cross section, properly |ocated, can
define a mninumflow requirement. Such a cross
section is located at an area displaying the |east
depth across the entire stream"
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Did | read that correctly?
A Yeah, that's right.

Q Let's turn to the other paper, Freeport 15
which is Instream Fl ow | nformati on Paper No. 5. And,
actually, I'msorry, before we do that, staying on

No. 6, if you turn to Page 4, there's a description in
the first full paragraph about a conputer program
|FG1? Do you see that?

A Ckay.

Q Ckay. And this conputer program has been
devel oped to predict width and depth across the
transect of any stage? Do you see that?

A Yes.

Q Let's turn now to Information Paper No. 5,
which is Freeport 15, which is within X037.

And on Page 122, it says "Type 1 - Manning
Equati on Assum ng Uni form Fl ow. "
Do you see that, about hal fway down the page?

A Yes.

Q And then there's a reference to |FG 1, that
sane conmputer programthat is referenced in Instream
Fl ow I nfornmati on Paper No. 6; is that right?

A Yes.

Q Ckay, and it says the program outputs for
| FG 1 include distance to channel edge, in feet; is
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1 that right?

2 A Yes.

3 Q It includes channel width, in feet; is that
4 right?

5 A That's right.

6 Q Cross sectional area, in feet squared,

7 correct?

8 A That's true.

9 Q Wetted perimeter, in feet?

10 A That's right.

11 Q Surface width, in feet, if we turn the page
12 onto 123?

13 A Yes.

14 Q No. 6 is hydraulic radius, in feet; is that
15 right?

16 A Ckay.

17 Q Let's skip one, because | want to save the
18 best for |ast.

19 No. 8 is discharge, in cfs; is that right?
20 A Yes.
21 Q And No. 9 is average velocity, in feet per
22 second?
23 A Yes.
24 Q Ckay. No. 7 is average depth of the channel
25 in feet; isn't that right?
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That's the output --

A Yes.

Q -- of this conputer progranf

A That's right.

Q But you used maxi num depth of the

Cross-section?

A | used maxi mum yes.

Q Let's turn back to your appendices. Let's go
to Appendi x E?

A D?

Q E.

A E.

Q Page 2 of that appendix, once you get --

A Ckay.

Q Al right. Page 2 of Appendix E from your
submttals includes -- |looks |ike there's a sign, "Site
of Ad Canmp Hualapai." |Is that right?

A Yes.

Q Are you with me?

A Yes.

Q Ckay. And you see we're tal king about Canp
Hual apai ?

A Yes.

Q kay. And it says, what you've witten
here -- are these your words, or is this an excerpt?
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A It reads as if it's something I may have
doctored a little bit.
Q And is it fromthis Fewkes reference from
1912, or what's the source reference?
A Let's see. \here are ny quotations?
“"Natural condition.”
No, |'musually pretty careful about

quot ations. Those would be ny own words.

Q kay. So is this -- do you have a primary
reference for this information about Canp Hual apai, or
is this just information you have in your m nd?

A [t's probably com ng from Fewkes, though

Q Ckay. What it says, that first paragraph, it
says "Canp Hual apai (1869 to 1873) - First known as
Canp Toll CGate, this post was established in My, 1869,
just southeast of Aztec Pass on WIlliamH Hardy's tol
road between Prescott and Hardyville (which eventually
devel oped into Bullhead City). 1In 1870, it was taken
over by the mlitary to protect the road from Indian
attacks, but the troops abandoned the canp in 1873."

Is that what it says?

A That's right.

Q So risks associated with travel in this
region back in this tine frame included the risk of
attack on the road, just like it would have included
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the risk of attack on the waterway; isn't that right?

A Yes.
Q Let's turn to Appendix G
A Let me make 100 percent sure | understood

what | agreed to.
What attacks did you say; Indian attacks?

Q Yes.

A I ndi an attacks?

Q Yes.

A Ckay.

Q Appendi x G please, M. Halnmarson. We'll

start on Page 1 of that appendix. The third paragraph
says "The few historic accounts --"
Are you with me on Page 17?

A Ckay.

Q Third paragraph on Page 1 of Appendix G
A Ckay.

Q Al right. It says "The few historic

accounts of navigating the Verde River occurred with
human-i npacted conditions where the base fl ow was
significantly depleted. Human inpacts to the Verde
started in the 1860s."
Did | read that correctly?
A Yes.
Q What year did human inpacts on the Verde
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begin, as far as your understandi ng goes?

A The closest | could come to is the |and
owned in Canp Verde had an 1868 water right through the
Wods Ditch. There is an earlier -- there's an earlier
canal there, | think in 1966 or so, roughly that,
roughly.

Q 18667

A Excuse me. I'msorry. | always do that.
1866.

Yeah, in the md 18 -- 1865, '66, sonewhere
in that range, there is an earlier ditch

Q So the diversions in the streamstarted in,
roughly, the md 1860s?
A Yes, that |'m aware of.

Q We're still on Appendix G Let's turn to
Page 54.
And you have G3, Channel Geonetry, at the top
of that page. Are you with ne?
A Yes.
Q And G3a i s Ceonorphol ogy of Verde River
Channel ; is that right?
A That's right.
Q And you state as follows; these are your
wor ds:
"Because the subject of geonorphol ogy of the

Coash & Coash, Inc.





VERDE RIVER VOLUMES5 12/19/2014 Page 1185

O© 0O NO Ol WN B

NNOMNMNNMNNNRPRPRPPRPRRPRPREPRREPR
O WNRPROOOW~NOOUDNWNLERO

natural channel of the mddle Verde River is ably
treated by Phil Pearthree, Ph.D., the following is
from Pearthree, P.A , 1996, H storical Geonorphol ogy
of the Verde River, Arizona Ceol ogical Survey Qpen-File
Report 96-13, 29 pages."

Is that right?

A That's right.

Q And so what follows on the next, at |east,
couple of -- it looks |ike a few pages, are an excer pt
fromDr. Pearthree's discussion of the historical
geonor phol ogy of the Verde River; is that right?

A Yes. Al of those are in quotation marks.

Q Correct.

Let's turn to Page 55.

You' ve tal ked over the last couple days a
little bit about the surveys conducted by Foster in
1873 and 1877; is that right?

A Yes, Foster and -- yes.
Q | just want to read a little bit about what
Dr. Pearthree had to say about Foster's work. It says

"Low Fl ow Channel s. Cadastral surveys fromthe 1870's
record evidence of a continuous |ow flow channel

t hr oughout Verde Valley that was very simlar to the
modern | owflow channel of the Verde River. Surveys
conducted by Foster in 1873 and 1877 docunented a
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t hr ough- goi ng stream about .5 meters ([which is
roughly] 1.5 feet) deep and 15 to 30 nmeters ([roughly]
50 to 100 feet) wde wth a sandy bottom™

Is that what it says?

A Yes.

Q And then it goes on a little bit |ower, about
four or five lines, it says "The banks of the |owflow
channel were estimated to be 3 feet (consistent with
the depth estinate)."”

Is that right?

A The 3 feet | see in there is the average
depth of the river.

Q Ckay, it says -- let's pick up where
stopped reading. It says "It is not clear fromthe
survey notes whether this |owflow channel was within a
wel | -defined flood channel .

A Ch, okay.

Q "The Verde River of the 1870's was descri bed
as 'a beautiful streamof clear, pure water with an
average width of 100 links (66 feet) and an average
depth of 3 feet.'"

And there's a citation to Foster; is that

right?
A That's what | said | was reading, yes.
Q Ri ght.
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1 And then it goes on to say "The banks of the
2 lowflow channel were estimated to be 3 feet

3 (consistent with the depth estinate)."

4 Is that right?

5} A Yes.

6 Q Let's turn, we're going to shift to your

7 Power Poi nt .

8 A You' re going to nmy PowerPoi nt now?

9 Q W are.

10 Let's start on Page 8, if you would. Sorry,
11 1'min your appendices. W'Il|l cone back to this.

12 A Now |'m a ping-pong ball.

13 Q No, | apologize. That's ny error. 1'Il cone
14 back to that one.

15 A Wi ch appendi x?

16 Q No, I'msorry, that was your addendum |
17 have your addendum and your Power Point in the sane

18 binder. | thought | was going to your PowerPoint. |
19 went to your addendum | apol ogi ze.

20 A You're getting as old as | am

21 Q Boy, we're all getting a little bit ol der
22 this week.

23 A Yeah.

24 Q Thanks for bearing with us.

25 Let's start on Page 32.
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1 A O the --

2 Q O the PowerPoint. We'll stick with your

3 Power Point right now.

4 A Ch, okay. Gkay, Page 32.

5 Q Yeah, 32 of the PowerPoint.

6 Ckay, we have a couple of pictures. One it

7 says is about 1900. The other one is late 1800s. |Is

8 it safe to say that if you had nore specific date

9 information or what season we were dealing with, you

10 woul d have included that?

11 A Yes.

12 The | ower one definitely |ooks Iike sumrer,
13 because of the vegetation, and the other one |ooks |ike
14 it could be too. There's foliage out there.

15 Q But we don't knowif it's June or if it's

16 August, right?

17 A No, you don't.

18 Q And that nakes a pretty big difference in

19 terms of average discharge or nedian di scharge on the
20 Verde, whether it's June or August; is that right?

21 A That's right.

22 Q Let's take a | ook at the next page, 33. This
23 is Slide 33 fromthe Power Point.

24 W have sone photos, and at |east one of them
25 is August 2014. Are these all -- | guess you probably

Coash & Coash, Inc.





VERDE RIVER VOLUMES5 12/19/2014 Page 1189

O© 0O NO Ol WN B

NNOMNMNNMNNNRPRPRPPRPRRPRPREPRREPR
O WNRPROOOW~NOOUDNWNLERO

don't know exactly when the picture was taken on the
cover of the Paddl e Cuide; but are these other three
pictures all from August of '14?

A Only the one is the one |'msure of.
Q The ot her ones, we don't know what time of
year it is?
A No.
Vell, the Paddle Guide, that's generic. Let
me see. Well, they're both summrer, | think
Q kay. So at least as far as the one on the

upper |eft corner, that was taken in August, which is
during the nonsoon season; is that right?

A Yes.

Q Let's turn to Page 38

Now, this is one of your cross-sections,

again. The maxi mum dept hs that you cal cul ated, you
cal cul ated those using Manning's equation based on the
cross-section and the relationship between depth and
di scharge; is that right?

A The primary equation | used, when | knew
wasn't in a pool, was the Manning equation. | also
| ooked at velocity-area relation too. | didn't use a
single nethod on any of these. | looked at it a couple

of different ways.
Q What's the other -- what's the velocity
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met hod you just nentioned?

A It's a velocity-area nmethod, and you can --
yeah, the velocity, you know, generally increases as
area increases. And | have a |ot of experience wth
things like that, so | can |look at that relation and
tell if what I'mdoing is reasonabl e.

In a pool-riffle stream you should be using
more than one method, because you're going froma
weir-type control to a channel -type control, which is
t he Manni ng equati on.

Q Is it inthe miterials that you' ve provided
the Commi ssion, the information that |ets us know, for
each set of depths that you estimated using an
equation, whether you were using the velocity equation
versus the Manning's equation?

A No. | just explained | used nore than one.
So | cane into it several different ways, based on ny
experience, using hydraulic equations.

Q But we don't know which hydraulic equation
you used in each instance?

A No, right at the noment | mght have trouble
r emenbering.

Q Ckay. But at any rate, these maxi num depths

that you're presenting, they are the result of an
equation that you're applying using cross-sections?
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A They are the result of a hydraulic equation,
and like |I say, usually nore than one.
Q Way did you cal cul ate maxi num dept hs usi ng

equations, rather than going to the GS and getting
their maxi mum depth information that's measured for the
Cross-section?

A I think that's a good question. | didn't go
directly to their current neter nmeasurenents. | did
get like this high flow measurenment, and then | ended
up doing the conmputations as | just discussed. One
reason for that is the measured discharge that they
m ght provide to me wouldn't be the Q0 or the B0 or
the discharge I"'minterested in. So | would end up
having to do hydraulic equations anyway.

So in this case | did exactly what you said.
I went to the USGS, asked for a high flow nmeasurenent.
They gave it to ne. They gave me that cross-section as
they defined it, and | used it.

Q But you didn't get the other depth
information they have that's actual neasured enpirical
data as to depths at that cross-section, did you?

A No, because this is a cableway section, and
they woul dn't be neasuring low flows at that section
It would be neasured somepl ace el se.

Q What ever depth they are nmeasuring at that
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1 particular location, would having that data have hel ped
2 you to calibrate your results?

3 A It would have saved me a lot of work if it

4 was available, and I would have asked for it if | knew
5 it would be avail able.

6 Q Do you know if it's avail able?

7 A | knowit's not.

8 Q You know it's not avail abl e?

9 A Not at this spot.

10 Q What about the other cross-sections you used?
11 A | did ask for their current neter

12 neasurenents.

13 Q Did they give themto you?

14 A Yeah. |'ve shown you ny cross-sections

15 supplied by the USGS. So | had that information, yes.
16 The best sections | had were the Forest

17 Service ones, because they covered a wi de range. They
18 surveyed the section and defined the |ow flow or the

19 base flow conditions using a current neter, so it was
20 an excellent set of information for this study.

21 Q Is all of the data that you received fromthe
22 USGCS related to neasurenents of the cross-sections, is
23 all of that data presented in the materials that we

24 have?

25 A | asked for available information. | knew of
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some information that they had collected. They
provided me with what they had, and they apol ogi zed for
not being able to find sone of it.

Q That wasn't ny question. Al the information
that you have fromthe GS, do we have it all in all of
these materials you' ve put together and presented to
the Conmi ssion; do we have all of that information?

A | don't recall doing any type of
cherry-picking or so forth. | believe everything is
there that they provided ne.

Q Let's go to Slide 54 of your Power Point,
pl ease.

A 547

Q 54,

Thank you. That's it.

A 547

Q Yes.

What's the name of this gage?

A That's Granite Creek. You know, | think it's
called Ganite Creek near Prescott, | believe, but

anyway, it's Granite Greek. There's only one USGS gage
on Ganite Creek up there.

Q So that is depicting a USGS gage?

A Yeah. That's a USGS gage right there

Q Ckay. And do you know -- can you try and
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orient us a little bit? So we're on Ganite Creek.
Are we | ooking downstreamon Ganite Creek?

A Yeah, you know, | can't tell fromthe water
if it's up or down. | would have guessed upstream

Q Yeah, you're probably right, as | look at it
more closely.

A I know the highway is on the gage side and,
therefore, | would be going -- that woul d be | ooking
upstream yes.

Q Ckay, so the highway ought to be on the right
side of this photograph?

A Yeah. You know, you put the gage on the side
where the road is, if you can.
Q Makes sone sense.

Do you know what time of year this photograph
was taken?
A | don't think it's sumrer. Do you?
No, it's not sumer. So let's leave it at
t hat .
Q So other than saying it's not sunmer, you
don't know what time of year it is?
A No, | don't.
Q Let's turn to Slide 56, please.
Ckay. And here's that 8,095 acres we tal ked
about of the area above Paul den; is that right?
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A That's right.

Q And the notes | took yesterday when you were
giving your direct presentation was that for Big Chino
Creek, that we didn't have surveys and so you had to go
about quantifying those cultivated acres differently
than the other areas; is that a fair summary?

A Yes. The devel opment up there occurred after
the surveys were made. | vaguely recall a little
information on the surveys. |'Il just add one little
point of interest that sone of the old-tinmers mght
appreci at e.

Way at the upper end there of the Big Chino,
but downstream from Selignan, back in one of the early
surveys, 1870s or so, they found a 90-foot deep well on
M. Sullivan's property. | don't know if there was
water in it. There was no -- you know, nothing. But
if you're a hydrol ogi st or groundwater person, you
woul d appreciate what | just said, because nobody knew
t hat .

Q Ckay. Back to Big Chino Creek. So how nany
acres, how many cultivated acres, out of that 8,095 did
you attribute to the Big Chino Creek area, where we
didn't have the survey infornation?

A Wait. Say that -- I'msorry. Say it again.

Q Yep, be happy to.
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Ckay. Focusing on Big Chino Creek, how many
acres out of this 8,095 cultivated acres did you
attribute to the Big Chino Creek area?

A Just off the top of ny head, about 800 or so,
I think it was.

Q And if we want to get a little nore specific
and maybe a little bit of backup for that, where do we
go in your materials?

A You go to the series of NRCS photographs
taken in 1940.

Q So did you estimate the number of cultivated
lands in the Big Chino area based on those aeria
phot ogr aphs?

A That ended up being ny primary source.

Q I's there anything in your infornmation where
those acres are tabul ated or discussed separate from
t hese ot her acres?

A No. | have notes on them The reason |
haven't provided themis | used various nethods of
doi ng that, and, oh, | think about 15 different areas,
and then | ended up subtracting areas where | knew
there were cienegas.

Q What ot her nethods did you use other than the
aerial photography nmethod for Big Chino?
A | used the survey naps, the federal surveys,
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as much as | coul d.

Q But those were of limted val ue because you
say nost of the developnment in that area occurred after
the surveys, right?

A Right, right. So |I'msaying the surveys were
of limted value, but |I used whatever was on them

Q Ckay. So you used whatever limted
informati on was on the surveys; you used the aeria
phot ographs fromthe 1940s. What other infornation did
you use or what other nethods did you use for Big
Chi no?

A | did rely some on historic accounts in the
newspapers. | was aware there's an account of a guy
putting a centrifugal punp in there in one of these
shallow wells | was telling you about. There's
evi dence of that, and | knew right where it was.

Q So how many acres did you attribute to that
centrifugal punp?

A That was a portabl e one.

Q How many acres did you attribute to it?

A To that punp, | didn't, because it was on
wheel s, so he wheeled it around wherever he needed
water. And I've seen that. | saw that punp.
Unfortunately, | didn't photograph it. | sawit in

1964, or | thought |I was looking at that. It was a
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1 very old system In engineering school | did a

2 research paper on centrifugal punps, so | was very

3 interested init.

4 What | [ ooked at was -- |'ve been very

5 interested in the Big Chino for many years. |'ve been
6 up there quite a bit with the USGS and on ny own. For
7 exanple, when | first started working up there, the

8 USGCS was saying 20,000 acre-feet a year was being

9 punped. And | looked it over and realized there wasn't
10 that much. But 20,000, and that was goi ng back before
11 | was there for several years. That's a |ot nore than
12 what | show here.

13 And so | |ooked things over, and | went and |
14 ended up getting it correct. | don't want to make a
15 long story about exactly how | did that, but | ended
16 up -- it resulted in a significantly |ower annual, you

17 know, consunption anount based on ny research. So |
18 inherited sonething that wasn't quite right.

19 Q So how many of your roughly 800 acres from
20 Big Chino did you derive fromthe aerial photographs?
21 A The areas thensel ves?

22 Q Fromthe aerial photographs that you

23 reviewed.

24 A Yeah, | basically did all of ny

25 identification on the aerial photographs, but | used
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other sources to confirmwhat | was doing. And, l|ike |
said, | was using Photoshop, and | would dice it up on
ny screen, and then | had a cropping that | would, you
know, kind of |ike, you know, identify the area, and
then | ended up limting the areas.

Q D d you do anything to account for the areas
being cultivated in the Big Chino area, according to
t hose aerial photographs, that were dryland farned
instead of irrigated?

A No, what | -- no. That's a good question
Those dryland farnms there, they were there. They were
cienegas, and like |I've said several tinmes, | did ny

darnedest not to include cienegas in this.

What | found is, to be alittle nore
specific, is you could see old canals comng fromlike
Wl nut Creek. It was real clear, that you can see
t hese diversion channels comng into the fields. Well,
t hose haven't been used for years. You go out there in
the ground and see that it's been 10s, 50 years or nore
that they haven't been used.

Q Isn't it possible that some of the acreage
you observed on the 1940s aerial photographs came into
cultivation mdway during your period of record on your
stream gages?

A Is it possible they -- please say that again.
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1 | want to make sure.

2 Q Your period of record on your stream gage,

3 your period of record for the GS stream gage that you
4 use, runs fromearly in the 1900s up through what date?
5 A You nmean at the mouth of the Verde, the total
6 record at below Bartlett Dam is that the record you're
7 tal king about?

8 Q Wierever along the river you were relying on
9 USCS gage data to formyour baseline for streanflow

10 that then you added back in for these cultivated areas,
11 what was the period of record of those data sets?

12 A They vari ed.

13 Q What -- and so --

14 A At the nmouth of the river it was, what, 1898
15 to 19 -- | did the analysis about 1912 -- or excuse ne,
16 2012. That woul d be one period.

17 At the Paul den gage, | think, what is it,

18 from'64 or '5 on to the present.

19 The O arkdal e gage, there's two periods; one
20 in roughly 1915, "14, '15, '16, and then we put that in
21 in the '60s on to the present.

22 Q So it's possible that sone of the cultivation
23 that you observed on the 1940s aerial photographs of

24 the Big Chino area did not cone into cultivation until
25 partway through those periods of record, true?
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A | was very careful that what | was | ooking at
were the very old cultivated areas.

Q You're doing this off of 1940s aeri al
phot ogr aphs, right?

A You bet. You can see it, and I can take you
out there and show you this stuff.

Q You can tell what's been cultivated for
60 years versus for 10 years?

A Using the diversions there, canals that cone

fromthe channels, that you know haven't had perenni al
for a long time, that kind of thing.

Q How many acres did you subtract away from
what you observed on Bi g Chino because you said, you
know what, this is nore recent, | don't want to count
this; how many acres?

A | didn't even consider that. So where | had
to be really careful was the cienegas.

Q Let's turn to Page 60, Slide 60 of your
Power Poi nt .

kay. This is Method 3, and | think you
playfully referred to this as SWAG yesterday?

A Yeah, it's a SWAG | was trying to mlk
anything out of this | could.

Q And | think the transcript will reflect what
that acronymis for, but what | wote down yesterday is
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you said you have a | ow | evel of confidence in this
met hod and that you're not going to stand behind this.
You're really relying on the other two nmethods?

A [t's kind of in the ballpark. You know, it
shows that, all right, it's roughly, you know, it's --
all the conputations didn't show 10 cfs or they didn't
show 5,000. You know, they bounce around where we're
t al ki ng about.

Q [f you didn't have Methods 1 and 2, would you
be testifying before this Comm ssion that you were
confident in the results of your Method 3 to a
reasonabl e degree of scientific certainty?

A | mght have considered Method -- that's
pretty hypothetical, but I mght have considered
Met hod 3 acconpanied by the wi dth neasurenents, a
conmparison of the survey -- the GO survey w dths al ong
t he upper reach versus the present w dths, because
those strongly indicate that the historic virgin flow
was nore.

Q Let me get an answer to my question.

Met hod 3, not changing it, not adding on to
it, if all you have is this standing alone --

A Ch, al one?

Q Hol d on.

You just have this. You don't have Method 1.
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You don't have Method 2. This is all you' ve done. You
haven't done a different version of Method 3. You've
done this Method 3. Wuld you sit --

A And | don't have --

Q Hold on. Hold on.

Wul d you sit in front of the Conm ssion and
say that you have a high degree of scientific certainty
that the results of this method are accurate, in a
vacuum just this method?

A I think on a SWAG you mi ght put an error band
of maybe 25, 50 percent. How does that answer --
Q Where do you get the 25 to 50 percent on a
scientific wld-ass guess? Were do you come up with
t hat band?
A My experi ence.
COW SSI ONER NOBLE:  Whoa, whoa, whoa.
THE WTNESS: M experience al one, which
is 54 years of this stuff.
BY MR HOOD:
Q Let's go to Slide 70.

Did | get that acronymwong? Isn't that the

acronymyou used yesterday, M. H al marson, SWAG?
A Par don?
Q What is SWAG?
A It's a scientific wld-ass guess.
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Q kay. Let's go to -- | just wanted to nake
sure | hadn't m sheard.

Let's go to Slide 70.

Ckay, you described yesterday that these
lines are snoothed in places, that you' re not concerned
with details. Keep it sinple, stupid, was your other
acronym KI SS.

And ny question for you, M. Halmarson, is
there a version of this graph that we can | ook at
anywhere that is not smoothed; it's just the nunbers,
not snoot hed?

A | created it snoot hed.

Q kay. So the answer is there's not a version
of this graph that doesn't have that snoothing
I nvol ved?

A | don't renenmber doing one. | think this is
what | cane up with. Now, | mght have been getting
tired that day.

Q Let's go to Slide 75.

kay. This is froma USFS Report, Percent of

study reach with indicated type of channel. Do you see
t hat ?

A Yes.

Q And that the domi nant characteristic channe

iIs C is that right?
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1 A 61 percent, yes.

2 Q Yeah. And so one of the differences between
3 C and sonme of these other channel types, maybe take F
4 for exanple, is that this channel includes sandbars and
5 gravel bars as part of its characteristic; is that

6 right?

7 A It shows that in the diagram You' ve got a
8 good eye. Berms and bars.

9 Q Let's go to Slide 77.

10 Ckay. And you're -- | understand your

11 approach. You used Hyra. You're talking about

12 recreational watercraft |ike a kayak or a canoe, and so
13 we may not have any trouble here.

14 You woul d probably agree with e,

15 M. Halmarson, that anything nore significant than a
16 canoe or kayak is going to have a very, very difficult
17 time getting through this location; is that right?

18 A Vell, you mght get that inpression, because
19 it's an oblique photograph at ground level, and it's
20 not three-dinmensional. So it's real hard to determ ne.
21 But at the very mnimum it |ooks |ike you
22 would have to be a little careful going through there.
23 But I'mnot -- | can't tell fromthat photo. There's
24 no scale onit, and | can't really tell the spacing
25 along the channel between those rocks.
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But, like | say, it's there and |I'm show ng
It because there are things |like that up there. So |I'm
not hidi ng anything.

Q Let's go to Slide 106, please.

The second bul | et says "These techniques use
publ i shed information of the USBR, USGS, USFS, Salt
Ri ver Project, local historic newspapers and Federa
Land Surveys?"

Did | read that correctly?

A Yes.

Q And | recall yesterday you having nade a
clarification that all of the reports are published.
Sone of the underlying information is not published.
Do you remenber that clarification?

A Some of the under --

Q Some of the information supporting the
docunent, sone of the information isn't actually
published. Do you renenber that? You've gotten
information fromvarious sources that may not be
publ i shed, per se?

A Ch, well, like the current neter
measur ements, you know, those aren't published. Maybe
the discharge for themis, but the measurenent itself,
all that kind of information, no, that's not published.

Q And you' ve gone back to get sone of that
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other information, and I'mnot playing gotcha. M
under standi ng of what you were saying yesterday is you
wanted to clarify; some of this information | relied
upon isn't really published, but the --

A Yeah. Like | called Dan Neary at the Forest
Service and said, hey, you know, can you provide ne
with this stuff, and --

Q Is all of the information that you relied
upon in your materials, or is there sonewhere sitting
on a shelf in your office in your home sone of this
other information that's not here?

A Vell, | can think right offhand the Forest
Service information, | have a conputer file on that,
the file they sent me that | never touched. | just

copied it and then used it. So | have the origina
file they sent ne, as an exanple.

Q And that's not -- we don't have that in your
materials; is that correct?

A That's correct.

Q Anyt hing el se cone to mnd that you' ve got in

your file for working on this project that is not
i ncluded in your appendices or your addenda or your
reports or your PowerPoint or the supplemental handouts
yest er day?

A Vell, | have the file that the USGS sent nme.
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1 | have the file the Sierra Club sent me. Those are in
2 ny computer, | believe.
3 Q Let's go to Slide 109, please
4 And this relates to a survey March 1 through
5 20, 1911; is that right?
6 A Yes.

7 Q Do you know, did you do any digging to see

8 what kind of discharges we had in the nonth of March in
9 19117

10 A ['"mpretty sure | looked at it. | think it
11 was at or near base flow | don't recall anything rea
12 big.

13 Q At or near base flow would be how nany cfs?
14 A Vell, it could up to a few hundred; a coupl e,
15 300.

16 Q And you're --

17 A There might be a little direct runoff in

18 this. | noted there that there was split flow, and

19 that does suggest it mght be up alittle bit.

20 Q And let's -- and you pull this out, this

21 particular set of field notes, to highlight the depths
22 that were noted; is that right?

23 A That's right. Along that entire township or
24 that half of the township, which includes the river,
25 those are the four depths that the surveyor neasured.
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1 Q Ckay. This is Freeport 33, which is X045,

2 and here we have a Department of the Interior

3 publication, Geological Survey Water-Supply Paper 1313,
4 and it's a conpilation of records of surface waters of
5 the United States through Septenber 1950.

6 Do you see that, M. H al marson?

7 A Yeah.

8 Q And if we turn to Page 693 of that excerpt,

9 which, again, is Freeport 33, we've got a chart of

10 nonthly nean discharge; is that right?

11 A That's right.

12 Q And for March of 1911, the mean di scharge was
13 2,372 cfs; is that right?

14 A That's true.

15 Q And we' ve heard some information about work
16 that was done in February of 1911 over the course of

17 the week. Can you tell us what the nmonthly mean

18 discharge for February of 1911 was?

19 A What is it, 2,514?
20 Q Yep, that's it. Thank you.
21 Let's go to Slide 115.
22 A Now, wait a mnute. Hold on just a second.
23 You're inplying that the monthly discharge tells what's
24 going on during that survey?
25 Q M. H al marson, you answered ny question.
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1 W're noving on. |If you want to do sonething, you can
2 doit onredirect, if you want to cone back in

3 February. W're not -- I've got limted tine left with
4 you, sir. W're going to nove on to Slide 115.

5 CHAI RVAN NOBLE: We're all going to

6 stand up and take a breath.

7 THE WTNESS: Ckay.

8 (A brief recess was taken.)

9 CHAl RVAN NOBLE: M. Hood.

10 BY MR HOOD:

11 Q Thank you, M. Chairman.

12 M. Halmrson, we're on Slide 115 of your
13 PowerPoint, and this is titled John Day River in

14 Oregon - Flow duration curves; is that right?

15 A Yes.

16 Q Comparison with natural flow of Verde and

17 Gla Rivers, correct?

18 A That's right.

19 Q Ckay. The red line and the green line are
20 vyour reconstructed flows for the lower Verde and mddle
21 Verde respectively; is that correct?

22 A Yes.

23 Q The dots there that you have for the | ower
24 Gla River, those are for your reconstructed flows of
25 the Gla River; is that right?
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A Yeah. As | said earlier, those are fromthe
study | did approximately 12, 15 years ago.
Q I think your testinony on that point was back

inthe '05 time frane, does that sound right?

A Yeah, way back

Q Yep.

Then we have two black lines. And are these
based on gage data, or did you make sone effort to
reconstruct these flows back to ordinary and natura
condi tion?

A Those are gaged. On this river they assune
that the current river, current flows, were essentially
the same as the historic.

Q Who assuned that?

A In this, as far as | understand the John Day
study for ANSAC -- not ANSAC, but for the navigability,
they assuned there was no significant inpact by nman

Now, to answer your question directly, |
sinply took all the gage data available, |oaded it into
ny conmputer, and believe me, there was |ike 50,000
daily flows, and | ranked it and sorted it and plotted
it. You're looking at it.

Q kay. So | think I follow I just want to
make sure. |l'mgoing to try and say this in a way
that's a yes or no. | just want to nake sure
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under st and.

The John Day information here, let's assune
there was sone diversion sonewhere affecting that
stream You've not attenpted to reconstruct those
flows using Manning's, using a cross-section analysis,
using Method 1, 2, or 3. This is just raw data,
whether it was diverted, depleted or not, correct?

A This is data fromthe United States
CGeol ogi cal Survey at two gages on the John Day River,
and | did just what | said previously to that data. It
came fromU S. Ceol ogical Survey web site for two of
the main gages on that river, and there it is.

Q And if there were any depletions, you' ve not
accounted for that here; is that correct?

A | didn't do athingwthit. | sorted it and
plotted it, and you're looking at it.

Q Let's go, | want to page through your
addendum now, M. Halmarson. |'mnot going to bounce

back to your PowerPoint. So can we make a switch on
the screen to your addendum so that people can foll ow
al ong?
A Addendum Let's see. Oh, gosh, | hope
have it in here.
Let's see, how do I show the whole thing
t here?
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Q It's going to be one of those buttons.

MR HOOD: Is there a PowerPoint whiz
who can tell us which one of these --

MS. HERR-CARDILLO It's not a
PowerPoint. It's a PDF, |'mpretty sure. 1Isn't that a
PDF you have open?

(An of f-the-record discussion ensued.)

MR HOCD: Thank you, Joy.
BY MR HOOD:

Q And before we junp into your addendum ['m
going to hand you Northwest Steel headers Association
versus Simantel. This is [113] P.3d 383, O egon
Appeal s Court, 2005. And |'ve got a highlighted
portion here on Page 391 of that opinion.

Can you just, M. Halnarson, please read the
hi ghl i ghted sentence? Qut |oud, please.

A "W note, at the outset, that the hydrol ogic
data indicates that, in 1859, the river's sumer flow
was nearly twice that it is today."

Q Thank you.

Ckay. Let's go to Page 8, please.
I'msorry, Page 11 of the addendum
M. H al marson.
And here we've got in your red box, it's
February 18 to March 9, 1911, Surveyor Farmner; is that
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right?

A Yes.

Q And you have a series of average depths in
feet?

A Yes.

Q And if you would | ook back at Freeport 33,
pl ease, which is the Conpilation of Records of Surface
Waters of the United States through Septenber 1950,
whi ch, again, is X045 in evidence, | know | asked you
about February. | just want to confirmthat March was
al so running pretty high in terms of mean di scharge for
t hat nont h.

A You have to -- when you look at this, you
have to read the general description on the left. It
acconpani es.

Q Her e.

A ['maware of that.

Q But that's what |'m asking you to read,

M. H al marson.
A kay, | --
Q My question is, can you please go to the

colum for March. Go to the row for 1911.

You can conme back with all the explanation
you want in February.

March 1911, the nonthly nean discharge is
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2,372; is that right?
A That's right.

Q The nonthly mean di scharge for February of
that year was 2,514; is that right?

A W' ve covered that. Yes.

Q And the January nonthly mean di scharge for

that sane year was 2,904; is that correct? |Is that
what it says?

A That's right.

Q Let's go to Page 37.

Ckay, we have a chart here related to channe

sl ope and bankful | discharge, in cfs; is that right?

A Yes.

Q And were you here yesterday when | had one
followup for M. Fuller about the bankfull concept?

A Yes.

Q D d you hear his response to ny question
about how that relates to the ordinary high water mark?

A Yes.

Q Way don't you give us your understanding or
description of what bankfull is as it relates to the

bank of the normal channel, normal high water nark,
however you define the bankfull condition?

A Vell, | commonly think of it as, oh, an area
occupied by the 1 1/2 to maybe 3-year flow. It's
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related to -- | think of it on the Verde as related to
a base flow, a discharge that's related to the formng
of the | ow flow channel, because it's a discharge that
represents many, many days of flow

Q Bankfull, just the term conjures an inage
that sone bank is being -- you're reaching the |evel of
some bank. |s that accurate?

A Right, and -- vyes.

Q Is it the bank of the |ow flow channel; is it
the normal -- or is it the ordinary high water mark; or
is it some other denarcation?

A [t's below the ordinary high water mark.

Q Sois it the bank of the ordinary -- the [ow
f1 ow channel ?

A It would be of the | ow fl ow channel, yes.

Q And so whatever bankfull requires, let's set
that aside. Let me just make sure | understand your
chart.

If the discharge required to reach this
bankful | condition is sonewhere in the nei ghborhood of
two to 5,000 cfs, that would push it into the braided
category; am|l reading this correctly?

A Yes.

[f you note, | have an oval there that covers
a range.
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Q Let's go to Page 62. We're still in your
addendum

And here, M. H almarson, can you describe
for us what this aerial photograph depicts?

A This is the Verde River near the nouth of
West O ear Creek.

Q And this photograph seenms to depict quite
nicely that C channel, which is the 61 percent
predom nant channel formthat we di scussed on Page 75
of your PowerPoint, that shows a nunber of sandbars
t hroughout its course; is that right?

A There appears to be sonme sandbars there.

Let ne qualify that. That picture we saw
that the Forest Service produced, that's on the upper
Verde, to be specific. But, yes, it does depict it
down here. But | don't want to have you think that
maybe 61 percent of this river down here is like that,
l'ike this.

Q But you agree, and it's in your Power Point,
that 61 percent of the river is that C classification
of channel type, right?

A Above the O arkdal e gage, where they studied
it.

Q You said earlier today sonething about
i nformation you presented at the Santa Cruz hearing, or
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at least that's the way | heard it. And | just wanted
to clarify, were you perhaps tal king about the
testinony you provi ded concerning the San Pedro River?

A | don't renmenber what you're referring to.

Q Vel |, you tal ked about the general nature of
your methods and using Manning's and cross-sections and
cal cul ating maxi mum depth and using Hyra. ['m
par aphrasi ng, obviously, M. Halmarson. But you said
this is simlar to what |'ve described at the hearing
at the Santa Cruz. And | just wanted to confirm you
weren't --

First of all, that's a fair summary of the
wor k you' ve done for a nunmber of streans involved in
t hese proceedi ngs, right?

A That's true. | used it on the Gla, also

Q Right, the Gla, the San Pedro, the Santa
Cruz. W're here on the Verde. Correct?

A That's true.

Q kay. | just wanted to clear up for the
record, you testified concerning the San Pedro.
don't think you testified on the Santa Cruz. |s that

right?
A That's true.
Q And | may have just msheard you. You may

have said the San Pedro, or you may not have said
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hearing and you were just referring to your submttal.
| just wanted to clear that up.

A Let's just say |'ve used it before.

Q Yeah. | just wanted to clear that up.

And so you've used these genera
met hodol ogi es on these various streans, and they've
| ead you to conclude that the San Pedro River was
navigable in its natural and ordinary condition at the
time of statehood, correct?

A That's correct. But it didn't have -- it
wasn't an optimumcondition |ike Hyra shows for the
Verde. It was a lower condition

Q And you used the same general nethods to
opine in submttals to the Comm ssion that the Santa
Cruz was navigable in its natural and ordinary
condition as of the date of statehood fromthe
i nternational boundary down to the Picacho Peak area,
and the specific mlemarker | don't recall?

A That's true, yes.

Q You recei ved some questions fromM. Slade
about M. Burtell's report, and you tal ked about you
had a fundamental concern about M. Burtell's approach
for how water was extracted fromthe ditch; is that a
fair paraphrase?

A I had concern about applying that extraction
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1 to a reduction of flowin the Verde, and my obvious --
2 the nost obvious concern was related to he used present
3 conditions, and | know that they wouldn't apply to the
4 past very far.

5 Q But he was adding water back into the system
6 that was being diverted to reach a natural condition

7 is that the way you understand what he was trying to

8 do?

9 A That's kind of what he was doi ng.

10 Q Ckay. And so can you just clarify what your
11 concern is with his approach?

12 A ["1l go back to what | said this nmorning and
13 just stay with that, because | didn't analyze it much
14 beyond that.

15 But as | pointed out, a USGS report that

16 Sandy Owen-Joyce did, Bulletin No. 3, has conditions in
17 there that woul d cast doubt on what he did, and a | ot
18 of that doubt arises fromthe fact that there's

19 groundwater noving into the river alluviumfrom bel ow
20 and that kind of thing.
21 Q What does that groundwater novenent through
22 the alluvium-- how does that interplay with concerns
23 you have about M. Burtell's analysis?
24 A Like | say, | don't want to go into details,
25 but | do know that's going on, and he never nentioned
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it.

Q Vell, is there water that's |eaving the
system by some manmade factor that you think
M. Burtell's not accounting for?

A | think it's a natural factor he didn't
account for in that regard. It's a manmade factor in
regard to the farmng conditions have changed
significantly over tine. |It's gone frombig farns to
little residential home sites. No mention of that was
made, that | remenber.

Q And so | neant to get to this before
Comm ssi oner Allen asked a question for you about the
reduction in --

A That's right.

Q -- cultivated areas in the area, and | had
trouble with your answer.

But you do agree that the cultivated acreage
has reduced over tine, if | understand your --
i mredi ately prior --

A No, | think | said -- | think | said that
think the evapotranspiration fromthe area is about the
sane.

Q Ckay. And his question, which I don't think
you answered, and my question, which you haven't
answered, is do you agree that the cultivated acreage
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1 has reduced over tinme?

2 ' mnot asking you about ET. |'masking if

3 the cultivated acreage has been in decline?

4 A Vell, that's obvious. Yes.

5 Q You tal ked about the percentage of return

6 flows that M. Burtell calculates for purposes of water
7 put to use through irrigation that returns to the

8 river. Do you renmenber that discussion?

9 A Yes.

10 Q And what | wote down here, and | knowit's a
11 paraphrase, is that you didn't know if that was the

12 right nunber or not. Did | hear you correctly this

13 norni ng?

14 A | didn't see enough information to give me
15 any confidence in that nunber.

16 Q So you don't know if it's the right nunber or
17 not, is ny question?

18 A Right. | amsuspicious that it's not.

19 Q What do you base that on, M. H alnarson --
20 A My experi ence.
21 Q -- given that you have not -- you just
22 described repeatedly that you did not exam ne his
23 report in any detail --
24 A No, | didn't.
25 Q -- and you're not prepared to discuss details
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as such? That is a direct quote fromthis morning.

A That's right. | have a | ot of experience,
and | |ooked at what he did. | was aware of what's
going on there in the natural hydrology. And | becane
suspi cious of that there's other factors at play that
m ght affect what he thought he was doi ng.

And that's where I'mgoing to stand. | did
not look at it in detail, but I have a lot of
experience. |'ve reviewed | don't know how many

reports, hundreds of scientific reports, and | get
pretty good at seeing when sonmething snells a little
bit.

Q Aside fromtelling us all that it snells a
little bit, do you have any information or evidence to
indicate that M. Burtell's estimate of return flow
percentage i s erroneous?

A Only ny suspi cion.

Q Ckay.

MR HOOD: That's all | have. Thank you
for your patience, M. H almarson. Thank you to the
Comm ssion. Appreciate it.

CHAI RVAN NOBLE: Eddie, | want you to
know there is a Santa Cl aus, and he |ooks a lot |ike
M. Hood.

MR, SLADE: | thought he | ooked |ike
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1 M. H al narson.

2 MR. HOOD: That was the best |ine of the
3 week. That was good. That was really good.

4 CHAI RVAN NOBLE: |s there sonmeone who

5 has about 20 mnutes, or are we out of here?

6 MR MCGNNIS: | have 20 mnutes, but |
7 have another couple hours to go with that, so...

8 CHAl RVAN NOBLE: Would you just as soon
9 start when we convene next?

10 Because either way, you're going to get
11 two shots. You're either going to get --

12 MR MCGNNIS: | don't have a preference
13 one way or the other.

14 CHAI RVAN NOBLE: | feel like we didn't
15 put in a full day, but...

16 MR MCGNNIS: | can do 20 m nutes, but
17 1 can also let everybody go home now too. Either way.
18 Yes, | ama coward. |'ve got

19 M. Halmrson in front of ne shaking his head and

20 about to fall off, and Ms. Hernbrode is doing the same
21 thing. They both want ne to say they don't want ne to
22 start now, but | don't care.

23 CHAI RVAN NOBLE: I nasnuch as we were

24 going to finish at 3:00, | think finishing 20 m nutes
25 early is not a waste of time. So we're calling it a
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1 day. W're on our way home. Have a good weekend.

2 Have a good holiday. W'Ill see you again sonetine next
3 year.

(The proceedi ngs adjourned at 2:40 p.m)
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(15) ARI ZONA CENTER FOR LAWIN THE PUBLI C | NTEREST |(15) assumption, but he did present 1940 information.
(16) By ots £ “bpsednay Boal ovard (16) Q. Didyou find any other sources that confirmed
(17) THeo0, g 85719 (17)  your understanding of the agriculture land aside from
(18) jherrcardillo@cl pi.org (18) thefedera surveys?
(19) (19) A. Saythat again, please?
(20) (200 Q. Didyou find any other sources, newspapers,
(21) (21) personal recollections, that confirmed your
(22) (22) understanding of the agriculture surveys and the
(23) (23) irrigated land shown on that?
(24) (24) A. Yes. Therewere historic newspaper accounts
(25) (25) that | used to corroborate the land surveys. A good
Page 1081 Page 1083
(1) CHAIRMAN NOBLE: Good morning. welcome | (1) exampleis, onthe Big Chino Valley, | was aware that
(2) toDay 5 of the ANSAC Verde River hearing. Havethe | (2) in 1964, when | was up there, | was aware of shallow
(3) record reflect the presence of Commissioner Horton, | (3) pumping, kind of, | guess you think of it maybein the
(4) Commissioner Allen and Commissioner Noble, and that we | (4) subflow zonein the river or ashallow hole that was
(5) areinthe process of continuing an examination of (5) dugand acentrifugal pump was being used.
(6) Mr. Hjamarson by Mr. Slade. (6) And | found a newspaper account in the late
(7) Mr. Slade. (7) 1800sthat described the purpose of that particular
(8) MR. SLADE: Good morning, Mr. Chairman. | (8) centrifugal pump and so forth. So there was that type
(9) Good morning, Commissioners. (9) of aconnection.
(10) (10) Q. [Ithinkit might be helpful if you moved your
(11) CONTINUED CROSS-EXAMINATION (11) microphone back alittle bit, because the volumeis set
(12) BY MR. SLADE: (12) sohigh.
(13) Q. Good morning, Mr. Hjalmarson, and, again, if |(13) CHAIRMAN NOBLE: And, Win, we apologize.
(14) | may call you Win, to keep usas brief as possible? |(14) We can't seem to get control of the volume.
(15) A. That'sfine. (15) THE WITNESS: That's okay. It's partly
(16) Q. | appreciate that. (16) my fault.
(17)  A. Andgood morning. (17) BY MR. SLADE:
(18) Q. | wanted to return for asecond to the Hayden |(18) Q. [ would liketo return to the cross-section
(19) report and compare some of the work donein the Hayden |(19) analysesthat you did. And so Step 1 was hydrology,
(20) report to what you did. We're not going to (20) Step 2 was getting the cross-sections, Step 3 was
(21) specificaly look at the Hhayden r?politéd ) (21) Eutti n% the hydrology into the cross-sections. Do |
(22) My question is, when you looked at the (22) ave that correct?
(23) agriculturein the surveys, you had to make an (23) A. That'sbasicaly correct. It wasbasically
(24) assumption that that agriculture continued through | (24) hydrology, then hydraulics, and then the evaluation of
(25) statehood, because some of those surveys were from the | (25) navigability; and the hydraulics consisted of using the
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cross-sections that were available and associated
hydraulic computations.

Q. Okay. Canyou explain for the Commission the
standard practice that you used to put the hydrology,
put the flow into those cross-sections? Did you use a
computer; did you use calculations; and is that

(1)
(2)
(3)
(4)
(5)
(6)
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has nothing to do with navigability.

Now, if you had something like a channel like
that and you picked it by the red | eft bank -- excuse
me, right bank. If it was shaped like that, kind of
like a parabola, then you would expect that the average
depth might have some meaning if you're focusing on

(7) standard practice? (7) wide watercraft.

(8) A. Yes what | used was standard engineering (8) And there's a general relation between

(9) practice. Itinvolved conveyance-slope computations | (9) maximum depth and average depth for anice
(10) or, basicaly, the use of Manning's equation. And for |(10) parabolic-shaped channel.
(11) the section controlsit involved the use of kind of (11) Average depth is approximately two-thirds of
(12) welr equations, except for parabolic riffle. (12) themaximum depth. So in this general area, for the
(13) Q. Isthat generally how determining depthsis (13) rating for the gage, using the discharge from this
(14) done? (14) location and the gage height at the gage, in other
(15) A. Inmy 31yearswith the USGS, working mostly |(15) words, using the rating at the gage, | determined a
(16) on surface water, that was standard practice. (16) maximum depth at the riffle, which would be alittle
(17) Q. Andyou calculate maximum depths as opposed |(17) above where these measurements are made, of about
(18) to average depths. Could you explain why? (18) 3feet for the Q90. So that would be equivalent to
(19)  A. | believe that maximum depths are more (19) roughly 2 feet average depth. Thisisareal rough
(20) representative of navigability for ariver like the (20) comparison.
(21) Verde, because | knew enough about it to know that | (21) Now, because of this panhandle shape, if |
(22) you'renot going to float a 20-foot wide barge down |(22) was applying that to this cross-section, | would expect
(23) thatriver. Sol knew that, going in, that -- and it (23) alesser depth than 2 feet for the average depth at
(24) could bealittle biased, if you wanted to argue having |(24) this particular location, where most of those low flow
(25) afully neutral approach to this. But | knew goingin |(25) measurementswere made at this gage.

Page 1085 Page 1087

(1) that we're dealing with small watercraft, and sothat | (1) Q. Thanks.

(2) wastheinitial basisfor my analysis,and | knew that | (2) A. Let meaddonething. Thisgenera, the

(3) maximum depth would be more representative of somekind | (3) concept there, applies anywhere on theriver. The

(4) of average depth for small watercraft. (4) effect of anonparabolic shape, in other words, with a

(5 Q. AndI hateto get you up this early, but (5) little panhandle and so forth, that is typical of many

(6) would you be able to show the cross-section channel | (6) cross-sections.

(7) representation at Clarkdale and depict themaximum | (7) Q. So, again, isthat part of the reason why you

(8) depth as opposed to the average depth? (8) used, at least in the upper Verde, multiple

(99 A. Looking downstream. (9) cross-sections as opposed to just using the Paulden or
(10) Q. Sothiswill be Exhibit 48, X048. (10) the Clarkdale gage?
(11)  A. Looking downstream, below the sectioncontrol |(11)  A. Yes. | feltit was-- well, | used what was
(12) for the gage, or approximately 100 feet, plusor minus, |(12) convenient, where current meter measurements had been
(13) thisisthetypical shape of the low flow channel where |(13) made, and then like | explained on the Forest Service,
(14) there'sbaseflow. | personally have made at least two |(14) you're basically overwhelmed with data with 108
(15) dozen current meter measurements at thislocation. |(15) cross-sections. So | used what the Forest Service
(16) It'sbeen many yearssincel did that, but it'sshaped |(16) selected for me as representative, and | did check
(17) something like this. (17) those, and it appeared representative to me.
(18) Let'sjust assume thisisthe low point in (18) Q. Doyouknow if aboating channel, which
(19) thechannel. So that would bethe maximum depth | (19) you're calling the maximum depth, is that something
(20) somewhereinthisarea The mean depth would be |(20) that rivers have, that al rivers have, somerivers
(21) something considerably higher because of thispanhandle |(21) have? Isthat acharacteristic of riversto have a
(22) condition here. Soif you take the total (22) maximum depth, which you call the boating channel?
(23) cross-sectional areaand divide it by thiswidth, (23) A. Yeah,itvarieshow it'sused, but generally
(24) you'regoing to get adepth that isrepresentativeof | (24) speaking, like the Mississippi River, for example, the
(25) theentire cross-section. Part of that cross-section (25) navigation channel isthe part that has the maximum
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depth. It can be dredged to keep it a maximum depth.
In the Mississippi, for example, there's-- alot of it
is braided, so you might have three or four channels.

In the example | presented at the Santa Cruz
hearing, | showed aplan view of the navigation channel
for a piece of the Mississippi in abraided reach, and
it showed clearly where the navigation channel was, and
then it showed, | think, about three other channels
that weren't navigable.

(1)
(2)
(3)
(4)
(5)
(6)
(7
(8)
(9)

Page 1090

Q. Now, aswidthsincrease on ariver, isit
generally atrue statement that depths decrease?

A. The maximum depth -- as widths increase --
well, for this reach -- let me kind of address that
question to the upper reach, and which this represents.

We'rejust about certain that the channel
hasn't changed much in along time. So these widths
represent, basically, the same channel configuration.
And for that condition, as the widths increase, you

(10) So the answer is, yes, the navigation is (10) expect it's because of dischargeincreases, likein
(11) associated with the thalweg. (11) thiscasethe base discharge. And there would be an
(12) Q. Soifl heard you correctly, you said that if (12) associated increase in depth, mean depth.
(13) you look at navigation maps or something of that sort | (13) Now, if you're going to compute average
(14) for the Mississippi River, therewill beanindication |(14) depth, you can get something real funny happen if you
(15) onwherethe thalweg or the maximum channelsare, and |(15) have panhandles. You can actually get a decreasing
(16) that indicates where boats should pass through; isthat |(16) average depth as discharge increases.
(17) correct? (17) Q. Sojust because the federal land surveys show
(18) A. Generally speaking, you're absolutely (18) awider channel does not mean that there was less
(19) correct. (19) depth, because in your opinion there was more
(20) Q. Andif wetake-- if we compare that to the (20) discharge?
(21) Verde, in someways are the boating guidesfor the |[(21)  A. | fed strongly that it supports the
(22) Verdesimilar to those maps that you would have onthe |(22) hydrology Methods 1, 2 and 3. | feel strongly that
(23) Mississippi, in that they tell you where your channel, |(23) theseincreased widths support my hydrologic analysis
(24) your maximum depth, might be and where you should boat? |(24) that comes up with roughly 30 cfs more base flow in the
(25) A. | ownseverd of the-- or afew of the (25) upper reach.
Page 1089 Page 1091
(1) boating guides, and | honestly haven't studied them | (1) Q. | would liketo talk about the federal
(2) well enough to answer that. | have listened to the (2) surveysyou examined. You mentioned that you knew one
(3) boaters at the hearing thisweek, and they all seemto | (3) of them was during snowmelt or runoff conditions; is
(4) betaking about the thalweg or the deepest point that | (4) that correct?
(5) they follow. (5 A. Yes, for-- those are the surveys for the
(6) Q. If you could turn in your PowerPoint to (6) riveritself, and down in the lower reach or the reach
(7) Slide 88, please. (7) below the Clarkdale gage, and specifically down towards
(8) A. Let'ssee wheream| at there? (8) themouth, there were a couple of surveys madein
(9) Let mework my way down fromthere. Let's | (9) February, | believe.
(10) see, that's84. Okay. (10) On one of those surveys the surveyor clearly
(11) That one? (11) noted that the Verde River was very low.
(12) Q. Yes Andthis-- am| correct that this (12) Q. Andwhat time period was that when he made
(13) dlide compares depths today to depths you found when |(13)  the note that it was very low?
(14) youreviewed the federal land surveys? (14) A. | believethat survey wasin February or
(15) A. Thisiswidths. (15) March, or most of it might have been in February.
(16) Q. Excuse me, widths. (16) | can further answer that. There were two
(17) A. Thesearethewidths. The widths for the (17) surveyswhere adepth of 5 feet was determined. One of
(18) federa surveysare at or before statehood. Therewas |(18) thosewas in the winter period. That appeared to be
(19) asurvey that had a couple of widthsthat was, | think, |(19) affected by direct runoff from snowmelt, and possibly
(20) 1912 or right near statehood. (20) both of those 5 foot depths, that were from different
(21) Q. Now -- (21) surveys. | assume that both of those had some direct
(22) A. Butthose represent the early -- the federal (22) runoff inthem, like | said yesterday.
(23) surveysare basically prestatehood. Andthentheother |(23) Q. Could you turnto page or Slide 70 in your
(24) group are from the USGS and the Sierra Club and Forest |(24) presentation, please.
(25) Service, the colored ones. (25) It's 70, so alittle further back, | believe.
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A. I'msorry. Okay.

Q. Isittruethat this picture depicts how you
added in flow to account for poststatehood and post-
ordinary and natural conditionsin the middle and lower
Verde area?

A. Okay, these curves represent the natural
runoff.

Q. Andyou got to this curve -- thisis
representative of your Method 2 that you used for the

(1)
(2)
(3)
(4)
(5)
(6)
(7
(8)
(9)
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two or three real high years of runoff. Many of the
years are kind of normal.

So | determined the median from what
information | had, knowing full well that it might be a
little high. And the way my assessment worked,
however, the median doesn't have a tremendous influence
on my determination of navigability as such. It'sthe
Q90 and down in that range that's critical for the
Verde River.

(10) middleand lower Verde; isthat right? (10) Q. Just have afew more questions.
(11)  A. 1 used Methods 1, 2 and 3 for the upper (11) Have you ever seen a beaver dam below
(12) Verde. | used the Bureau of Rec virgin flow andthe |(12) Perkinsville?
(13) difference between that and the mean annual flow for |(13)  A. No. I've seen beaver lodges below
(14) theentire period of record at the mouth for, (14) Perkinsville. I've seen one.
(15) basicaly, the reach from the below Clarkdale gageto | (15) Q. Andwasthat inthe bank of theriver?
(16) themouth. Sothat showed 100 cfsdifference. Sol |(16) A. Yes.
(17) took the present conditions and added 100 to determine |(17) Q. Didit affect navigability of the river?
(18) theaverage annual for that reach. And that'sfor both |(18) A. No.
(19) theaverage and the median. (19) Q. You'refamiliar with Mr. Burtell's report; is
(20) For the base | determined that independent of |(20) that right?
(21) theBureau of Reclamation. That'sfrom USGSReport |(21)  A. I'veread Mr. Burtell's report, yes.
(22) HA-664 or 644. I'malittle groggy thismorning. But, |(22) Q. Instead of using consumptive use of plants,
(23) anyway, it'sthe Anderson or the Freethey Anderson |(23) heusesirrigation data and then determines how much of
(24) report that I've been using for al riversfor base (24) that water would flow back into theriver; isthat your
(25) flow forthe Q90. Sol just simply added 100 to those. |(25) understanding?
Page 1093 Page 1095
(1) And for the reach to the Clarkdale gage, (1) A. That's-- 1 guessthat's generally my
(2) whichishere, 5040, | had about, roughly, a 30 cfs (2) understanding, yes.
(3) gainthere. Andthen| just prorated, kind of (3) Q. Doyou have any issues with the method he
(4) linearly, from that point to the Clarkdalegage. Sol | (4) used?
(5) had a, roughly, 70 cfsthat | just almost linearly (5 A. Yes I'mnotrealy prepared to talk about
(6) increased. Sol went from 30 to 100 total at thebelow | (6) detailsassuch.
(7) Camp Verde gage. (7 There's one general issue | have with it.
(8) And you have to note what | say up at the (8) Likel said earlier, 25 foot of my property was an
(9) topshere. Graphsare smoothed in places, but show | (9) easement for the biggest ditch in the Verde Valley, the
(10) sufficient detail to assess the navigahility. (10) Woods Ditch or it's called the Verde Ditch. That's one
(11) So I'm not paying careful attentionto minute |(11) of the ditches Mr. Burtell used.
(12) detail here. It'skind of like we're keeping it (12) The Diamond S Ditch, I'm very familiar with
(13) simple, stupid. Not referencetoyou. That'swhat | |(13) that. A good friend of mine lives near the end of it,
(14) say to myself. (14) Dr. Tinlin, and I've been aong that ditch. I've seen
(15) Let me add onething here. | will admitthat |(15) theautomatic gates there presently used.
(16) the median discharge | used down at the mouth is (16) And the Eureka and the other little one up
(17) probably high. Now, thereason for that is| used the |(17) above, |'ve seen those, but | haven't been over them
(18) pre-Bartlett Dam data to determine that median because |(18) like | have the two largest ditches.
(19) | had daily dischargesto work with. After Bartlett | (19) But in general, what's happened there is the
(20) was built, the records down at the mouth are adjusted |(20) irrigation practices on the two big ditches has
(21) for storage and evapotranspiration, and it'sbasically |(21) changed, because the area has become urbanized and
(22) anadjustment to the annual values. (22) farmland has been subdivided, typicaly in acre or
(23) So | used a period that was known to bewet. | (23) half-acrelots. Each of those lots hasitsirrigation.
(24) It'scalled awet period. What really determinesthe |(24) So back in the old days, where the farmers
(25) wetness there, though, are acouple of real high years, |(25) wereirrigating, there was just afew farmers on the
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ditches and they were irrigating large areas. And the
irrigation practices were kind of like this: 1f you
were down towards the end of the Verde Ditch, for
example, there often wasn't enough water in the ditch
to direct onto your fields and make it all the way to
the end of thefield before it infiltrated. So they

had storage ponds where they recharge up the storage
ponds and then open the gate on those, and they had
enough discharge to irrigate entire fields to get water

(1)
(2)
(3)
(4)
(5)
(6)
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too, but you have to overcome that fundamental problem
| just described to argue that that method is valid.
Conditionsin -- you know, at statehood were far
different than they are now.

Q. Soif | understand you correctly, Ross's
report says that 43 percent of the water diverted would
have returned to the river, and that was donein a
study from 2008 to 2010. You're saying that irrigation
practices have changed?

(10) down to the end. (100 A. Déefinitely.
(11) And so there was practices that were (11) Q. Andthat lesswater would have returned to
(12) different and there were far fewer headgatesand so |(12) theriver than 43 percent?
(13) forth. And that wasbasically true on both of those |(13)  A. 1 don't know. It would be different, though.
(14) ditches. (14) There'sother factorsthere I'll mention briefly.
(15) So when you use amodern situation, you're | (15) Sandy Owen-Joyce wrote a hydrology report of
(16) dealing with awhole bunch of irrigators, and these |(16) the Camp Verde areaback, | think it was, Bulletin
(17) amateurs often irrigate far more than they should and |(17) No. 3, Arizona Water Commission Bulletin No. 3 or 2,
(18) they'reirrigating al the time. (18) something likethat. | was her supervisor at the time
(19) So there's that fundamental difference of how |(19) when shedid that report. She knows what she's doing,
(20) water isextracted from the ditch that would affect | (20) and she described the groundwater/surface water
(21) what Mr. Burtell did. So if he'simplying that his (21) conditionsthere and the ditches.
(22) method can be used in the early days, | have aproblem |(22) And there's some fundamental thingsthat are
(23) that, and he didn't adequately explain hisway out of |(23) overlooked in what Burtell is doing. One of themis
(24) that Situation. So that's one fundamental problem| | (24) thereisartesian seepage coming up underneath that
(25) had withit. (25) river. | don't recall Burtell mentioning that at all,
Page 1097 Page 1099
(1) Q. I'mgoing toread apart from Mr. Burtell's (1) but there's a groundwater/surface water connection
(2) report. It's Exhibit X009, and | believe this hasto (2) there, that seem to have been overlooked, that would
(3) dowithwhat you were just talking about, and it's (3) influence hisresults. At least it appearsto meit
(4) Paragraph 77 on Page 18 of hisreport. (4) would.
(5) "Recent measurements by Ross do, however, | (5) He does mention a delayed return to the river
(6) provide an estimate of the percentage of irrigation (6) through irrigation and seepage, where water would come
(7) diversionsinthe Verde Valley that return to the (7) back to theriver eventually, but that's as close as |
(8) river. Between October 2008 and May 2010, Ross (8) saw about thisfull description of the hydrology of the
(9) measured the quantity of surface flow diverted intoand | (9) System.
(10) directly returned to the Verde River along four (10) COMMISSIONER ALLEN: mr. Hjamarson,
(11) ditches- Diamond S, Eureka, Okay, and Verde. Hefound |(11) question.
(12) that, on average, approximately 43 percent of thewater |(12) Would you not conclude, because of the
(13) diverted was directly returned to the river. The (13) development and the transition from farming, basicaly,
(14) remaining 57 percent was either consumptively used or |(14) to housing, that thereislessland that currently is
(15) seeped back to theriver viathe subsurface. Forthe |(15) being cultivated?
(16) purposes of flow reconstruction | assumed that, between |(16) THE WITNESS: No, not at al. | think
(17) 1910 and 1940, 57 percent of the water diverted from |(17) there'sastrong correlation that it's roughly the
(18) theVerde River and itstributariesfor irrigation was |(18) same; but people that own acres of land don't know how
(19) depleted from the river and needs to be added back to |(19) toirrigate, and the diversions aren't monitored there,
(20) theriver abovethe gages. A summary of Ross (20) generally speaking.
(21) diversion and [flow data--] return flow datais (21) On the Verde Ditch you can irrigate
(22) provided in Attachment F." (22) whenever you want, and some people take advantage of
(23) Is that related to what you just talked (23) that. They'll irrigate pecans every five days or so.
(24) about? (24) They literally drown their pecans, and they don't grow
(25) A. Yes itis. There'sother factorsin there (25) right. | can show you orchards, small orchards, that
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(1) arelikethat. (1) for alittle, and then, you know, a mile downstream you
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(4)
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So they tend to overirrigate. And as|
explained yesterday, my estimate of the Q90 at the
Clarkdale gage is alittle less than what you see on
the flow duration curvesthat | displayed, and the
reason | didn't adjust that is because of this mounding
effect of the groundwater by overirrigating that'sin
the USGS records, the current records, poststatehood
records. And that mounding water eventually returnsto

(2)
(3)
(4)
(5)
(6)
(7
(8)
(9)

might have Condition F, and it might go back to C and
E. It would be amixture of those.
Q. Couldyou turnto Slide 90, please?

And we moved past this dide yesterday pretty
quickly. 1 think thisisan important slide, so |
wanted to have you read, if you could, your median
depths that you calculated for each cross-section that
you used; and if you could read the mile or the

(10) theriver. (10) location and how it corresponds to the median depth.
(11) So the factors have changed, but | can't (11) A. Youmean how | computed each one of those?
(12) say that the lossesto evapotranspiration have changed. |(12) Q. No, just, for example, Mile 3.3, 2.4 feet.
(13) | don't think they've changed very much. (13)  A. Yes, that'sthe median depth | got, yes, at
(14) COMMISSIONER ALLEN: okay. Thankyou. |(14) that location.
(15) BY MR. SLADE: (15) Q. And SRPyou got 2.6 feet there?
(16) Q. You mentioned alittle bit about artesian (16) A. Yes.
(17) waells, and yesterday you talked about cienegas. Would |(17) Q. Andat Mile 6.8 you got 3.9 feet?
(18) you agreewith Jon Fuller, in histestimony, whenhe |(18) A. Yes.
(19) stated he believed the marshes that were described in | (19) Q. And at Paulden you got 2.4 feet?
(20) theVerde Valley were outside of where the main channel |( 20) A. Yes
(21) would have been? (21) Q. Andat Mile 16 you had 3.3 feet?
(22) A. Yes, | agree with that. (22) A. Yes.
(23) Q. Doyouagreethat at the time of statehood, (23) Q. AndatBear Siding you had 3.1 feet?
(24) therewould have been amain channel going through the |(24) A. Yes
(25) VerdeValley? (25) Q. AtMile23.3youhad 4.2 feet?
Page 1101 Page 1103
(1) A. Yes (1) A. Yes
(2) Q. Couldyou turnto Slide 75, please? (2) Q. AndPerkinsvilleyou had 2.5 feet?
(3) I might have missed thisyesterday, but which | (3) A. Yes
(4) segment isthisdlide talking about? (4) Q. Andat Mile25you had 1.9 feet?
(5) A. Thisisthe upper reach above the Clarkdale (5) A. Yes
(6) gage. (6) Q. Andat Mile32.2 you had 3.0 feet?
(7) Q. Sothiswould be characterized as ASLD (7) A. Yes
(8) Segment1? (8) Q. Andaswe aready talked about, at Clarkdale
(99 A. | guessapproximately that, yeah. (9) youhad 3.1 feet?
(10) Q. And thisshowsthat 61 percent of the river (10)  A. Yes.
(11) aboveClarkdaleis, | believe what you called, a (11) Q. If you could turnto Slide 115, please?
(12) meandering character, which is C on here? (12) A. 1157
(13) A. Yes. All four of those classes there are for (13) Q. 115
(14) ameanderingriver. (14) | believe it was the Chairman that asked
(15) Q. And do you have any opinion on what different |(15) about the John Day River, so | wanted to come back to
(16) segments of theriver, as you move downstream of the |(16) thisdlide.
(17) Clarkdale area, might have looked like when comparing |(17) Can you explain thisagain? I'm not sure |
(18) ittothischart? (18) understood exactly what you were talking about.
(19) A. Wadll, I think you would have to go to the (19) A. Thetwo black curves are for the John Day
(20) percentagesthat | have up at thetop of that graph. | (20) River at two of the gaging stations on the river. So
(21) Those are percentages from the Forest Servicereport, |(21) the dashed one and the solid one, the black lines, are
(22) and| just smply inserted them on this Forest Service |(22) for the John Day.
(23) figure. (23) The dotted red one represents the lower Verde
(24) Generally speaking, you're going to get quite |(24) River, and the green one represents the middle. So |
(25) avariation. You might have Condition B and then -- |(25) think that's at the -- the red | think is at the mouth,
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if I'm not mistaken, and the green one is at the below
Camp Verde gage, | believe.

There'stwo dots on there. Oneisthe median
for the lower Gila and the Q90 for the lower Gila that
| did many years ago.

Q. AndI believe it was Mr. Hood, when he was
examining Mr. Fuller, that talked about February and
March as big runoff periods, and that would be depicted
on this chart as the -- where the black line moves up

(1)
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(4)
(5)
(6)
(7
(8)
(9)

Page 1106

MR. HELM: | don't have any at this
point.

CHAIRMAN NOBLE: Let'sgo ahead and take
abreak now for 15 minutes. That puts us back in here
at 10:05.

(A recess was taken from 10:00 am. to
10:06 am.)

CHAIRMAN NOBLE: Mr. Hood,

Mr. Hjalmarson, are we ready to proceed?

(10) pretty high? (10) Please show the presence of the three
(11) A. Waéll, that would be for the John Day. Onthe |(11) Commissionersand Mr. Hood.
(12) red, the winter months or, let's say, periods of storms | (12) MR. HOOD: Thank you, Mr. Chairman.
(13) would generally be up in this area here, you know, the |(13) Good morning to the Commission. Sean Hood, again, on
(14) Q20 and above, that kind of area. (14) behalf of Freeport Minerals Corporation. With us
(15) Judging from the shape of these curves, you |(15) today, again, isthe client representative, Shilpa
(16) have base flow going, roughly, 70, 80 percent of the |(16) Hunter-Patel, senior water counsel for Fregport, and,
(17) year. And so the direct runoff, alot of the February |(17) of course, Mr. Burtell iswith us again, and he'll be
(18) runoff would bereflected in the, let's say, the Q10, |(18) testifying, it lookslike, in February. Good morning.
(19) theQ5; 5 percent of thetimeit's equal or abovethat |(19) CHAIRMAN NOBLE: Maybe.
(20) amount. (20) MR. HOOD: Yeah, maybe. Well see. We
(21) Q. Andwereyou here when Mr. Hood had (21) may pushinto April, the way we're going.
(22) Mr. Fuller remove any accounts that occurred during |(22)
(23) February and March because he believes they'renot | (23) CROSS-EXAMINATION
(24) reflective of the time when the river is ordinarily (24) BY MR.HOOD:
(25) navigated? Wereyou here for that? (25) Q. Good morning, Mr. Hjalmarson.
Page 1105 Page 1107
(1) A. Wadl, that'sagrossly naive depiction of the (1) A. Good morning, again.
(2) actual runoff variability of the Verde River whenyou | (2) Q. Theresalot of materials here. You've done
(3) say something like that. (3) alot of work; isthat fair to say?
(4) Q. Butyou were herefor that? (4) A. That'sfair to say.
(5 A. | heard something like that, yes. (5 Q. Okay. Sol'mgoingto try and streamlineit,
(6) Q. Andyouwere herewhen Mr. Hood, instead, (6) butitisgoingto bealot of page-by-page questions
(7) saidthat let's count the other monthswhenitwasmore | (7) asthingsarise. I'm going to probably have alittle
(8) of abaseflow; isthat right? (8) more organization at the beginning and then sort of
(99 A. | heard something to that effect, yes. (9) pagethrough. Okay?
(10) Q. Andthebaseflow of the Verde, isthat (10)  A. That'sfine.
(11) larger or smaler than the base flow of theJohn Day |(11) Q. If you have any questions about what I'm
(12) River? (12) asking or what method I'm talking about, please just
(13) A. Wiaéll, these graphs show at the lower reach (13) let meknow. And well get on the same page, okay?
(14) down near the mouth approximately, oh, 37 percent of |(14) A. Okay.
(15) thetimethe Verdeisequal to or greater thanthe John |(15) Q. Could you go to -- oh, do you have the
(16) Day; and the upper part, roughly 20 percent of thetime |(16) ability to pull up your report aswell asthe
(17) it'sgreater, equal to or greater than the John Day. (17) PowerPoint?
(18) MR. SLADE: Mr. Chairman, thoseareall |(18) A. Ican. I'malittleslow at using this. It
(19) thequestions| have. Thank you. (19) would take awhile, but | do have the reportsin this
(20) CHAIRMAN NOBLE: Thank you, Mr. Slade. |(20) computer.
(21) Is there anyone el se who wishes to (21) Q. Okay. WEell start on the PowerPoint, and if
(22) question Mr. Hjalmarson? (22) we need to bounce around, we'll see how it goes. Well
(23) MR. HOOD: Yes, Mr. Chairman. | think |(23) struggle through together. How does that sound?
(24) I'mupfirst onour side, athough | think it's (24) A. Okay.
(25) Mr. Helm'sturn, if he has any questions. (25) Q. Thank you, Mr. Hjalmarson.
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MR. SLADE: | also have abook that |
can give him, if it makesit easier, with his report.

MR. HOOD: Thank you. We'll see how it
goes. Thank you, Mr. Slade.
BY MR. HOOD:

Q. Mr. Hjamarson, could you go to page Slide 51
of your PowerPoint?
You'rethere. Thisisthefirst dide

dealing with your Method 1, which is you calcul ated
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Q. Couldyoufindit for us, please?

A. It was Don Pool, the modeling report.

Q. Sothis-- whileyou'relooking, let me ask a
follow-up or clarifying question.

Isit then your testimony that the

3.15 acre-feet per year comes from the Pool and others
2011 USGS modeling report?

A. Yes, it comesfrom that one and -- but they
used -- they're basically using what ADWR came up with,

(10) irrigated acreage, you multiplied it by the consumptive | (10) and | understand they worked it out in consultation
(11) use, and then you calculated what the reductionin base | (11)  with the USGS.
(12) flow would have been. (12) MR. HOOD: May | approach, Mr. Chairman?
(13) Isthat a general summary? (13) CHAIRMAN NOBLE: Yes. And ! think well
(14) A. That'sageneral summary. (14) just show on the record a continuing permission to
(15) Q. Okay. First question for you, (15) nonintimidational approaches to the witness.
(16) Mr. Hjalmarson, you spoke about this yesterday, this | ( 16) MR. HOOD: | will take sort of sidesteps
(17) 3.15 acre-feet per year, which is your consumptive use |(17) on my way over instead of a direct charge.
(18) factor. You described this being arelatively new (18) Thank you, Mr. Chairman.
(19) number from ADWR and | think another agency. Canyou |[(19) BY MR.HOOD:
(20) describe that? (20) Q. Mr. Hjalmarson, what I'm handing you is
(21) A. That'sanumber that's been agreed upon (21) Freeport 32. If it hasan X00 number assigned to it, |
(22) recently based on recent studies, and the USGS also |(22) don't know what that isyet. | don't think it's on the
(23) usesthat number, ADWR does; and it'sanumber that |(23) website. Thiswas submitted more recently than our
(24) they consider more accurate than what the numbersthat | (24) last X0 designation.
(25) wereused inthe past. (25) MR. HOOD: Mr. Mehnert, do we have one
Page 1109 Page 1111

(1) Q. What numbers were used in the past, (1) yet?

(2) Mr. Hjalmarson? (2) No.

(3) A. Oh,therewasoneinthehigh2's, 2.9 (3) BY MR.HOOD:

(4) something, or something like that. | honestly don't (4) Q. Sothisis, at any rate, Freeport 32. It

(5) remember exactly, but they were alittle different. (5) will beidentified on the index that we use in our

(6) COMMISSIONER ALLEN: May | aska | (6) briefing as Freeport 32.

(7) question at this point? (7) And, Mr. Hjalmarson, is this the Pool and

(8) MR. HOOD: Please, Commissioner Allen. | (8) othersreport that you were referring to?

(9) COMMISSIONER ALLEN: The3.15is | (9) A. Itappearsto be, yes.
(10) reflective of what type of crop? (100 Q. Okay. Sol leaveittoyou, Mr. Hjamarson,
(11) THE WITNESS: That'san average, and it |(11) asto whether it's better for you to plow through your
(12) isrelated to the Verde River. (12) report to try and find the page citation and then get
(13) COMMISSIONER ALLEN: Okay, soit's |(13) ustherein Freeport 32, or just simply refer to
(14) specific with regard to -- isit the upper Verde or the |(14) Freeport 32.
(15) entire Verde? (15) A. Waéll, let'ssee, I'm going to have to go --
(16) THE WITNESS: It'sused for theentire  |(16) let me go back to my reference to make absolutely sure
(17) Verde. (17) that'stheone.
(18) COMMISSIONER ALLEN: okay. Thankyou |( 18) Okay, the referenceto that report is on
(19) very much. (19) Page 21 of my mainreport. And | say Page 37.
(200 BY MR.HOOQOD: (20) MS. HERNBRODE: Mr. Hood, for reference,
(21) Q. Canyougiveus-- | didn't seeitin here, (21) that has been assigned anumber. 1t's X037, | believe.
(22) but it might be in one of your appendicesor oneof |(22) MR. HOOD: Mr. Hjalmarson's report?
(23) your reports. Can you give us the citation to the (23) MS. HERNBRODE: No, the Regional
(24) referencefor this 3.15 acre-feet per year? (24) Groundwater thing, sorry.
(25) A. Itisinmy report. (25) DIRECTOR MEHNERT: shesright, and then
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your number is your tab.
MR. HOOD: Correct.
So for the record, Freeport 32 is X037.
DIRECTOR MEHNERT: Correct.
MR. HOOD: Thank you.
THE WITNESS: In the lower left-hand
corner of Page 37 isthe reference to the 3.15.
Do you want me to read it?
BY MR. HOOD:

(1)
(2)
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(6)
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Page 1114

Q. Andyou did that by examining land survey
plats and field notes from the government Land Office;
isthat correct?

A. That was my primary method. On the Big Chino
| used other information too.

Q. Let'sstick with the plats at first, and let
me ask a general question. If it turns out that
that -- and | think the total figure, and you can check
me on Slide 57 -- oh, that's from your report, so let's

(10) Q. Let megettherefirst. We're on Page 37? (10) not do that.
(11)  A. Onthelower left-hand, the last paragraph on | (11) But the total figure that you determined for
(12) thepage. (12) that portion of the Verde above Paulden was 8,095
(13) Q. Okay. Yeah, pleaseread it. (13) cultivated acres; isthat right?
(14) A. Letmejust read that line. (14) A. Sounds about right, yes.
(15) "The data setsinclude --" (15) Q. Okay. Just asamatter of mathematics, if
(16) Q. Let memakesurel'min theright place. (16) that number is overstated, then the impacts that you
(17) Wereon Page 37, the lower left-hand portion? (17) caculated to the base flow are also overstated, true?
(18) A. Oh,didI say left? (18) A. Itwould depend on the degree, but yes.
(19) Q. | thought so. (19) Q. I'mnot asking matter of degree. I'm just
(200 A. Okay. (20) saying if those numbers are overstated, so are the
(21) Q. Iseeit. It'sonthelower right-hand side. (21) resulting impacts that you calculated, correct?
(22) A. That'sright. (22) A. Yes.
(23) Q. Okay. Please continue, and we just haveto (23) Q. Let'stakealook. You talked alittle bit
(24) talk and read fairly dowly for the court reporter. (24) vyesterday, Mr. Hjamarson, about dryland farming; is
(25) A. Okay, I'll just read that sentence there. (25) thatright?
Page 1113 Page 1115
(1) "The data sets include only the locations of (1) A. Yes
(2) agricultura fields, but no information for croptype, | (2) Q. Didyou make any efforts to determine what
(3) appliedirrigation, or period of irrigation. (3) portions of the cultivated acreage above Paulden were
(4) Consequently, the fields were assigned a weighted (4) dryland farming?
(5) irrigation factor of 3.15 acre-feet per year." (5) A. Yes |did, anditisdiscussed inthe
(6) Does that satisfy you? (6) report.
(7) Q. Yeah. Thecitation thereisto Arizona (7) Q. Canyou point usto that section?
(8) Department of Water Resources, 2000? (8) A. Okay,thefirst reference | cometo doesn't
(9) A. That'sright, and thisisthe USGS report, (9) specificaly say dryland farming; but in the Williamson
(10) and there's the connection. (10) Valley Wash, on Page 6 of Appendix D, | make reference
(11) Q. Thank you, Mr. Hjalmarson. (11) toamarshy areaand a cienega, and thisis the typical
(12) Please flip to -- well, so for the area (12) typeof areawhere you would have dryland farming. And
(13) upstream of the Verde above the headwaters, you (13) | say | excludedit. The surveyors excluded it too.
(14) determined that there were dlightly over 8,000 acresin |(14) Q. Sowhen you werein the process of examining
(15) cultivation; isthat accurate? (15) theplats, if you determined that cultivated acres were
(16) A. Theareaabove the headwatersisthe Bill (16) potentially associated with a marshy cienega, you did
(17)  Williams watershed. (17) not usethosein your 8,095 cultivated acres?
(18) Q. Isthat whereyou determined therewereover |(18)  A. Yes, that was not included in the 8,000
(19) 8,000 acresin cultivation? (19) number. | just showed you one example. | clearly
(20) A. No, I'm studying the Verde River. Abovethe |(20) discussthat for Del Rio Springs, where | eliminated, |
(21) headwatersisthe Bill Williams watershed. It'sa (21) don't know, approximately half of it or a significant
(22) different watershed. Ask the question correctly. (22) partof it.
(23) Q. Sothe portion above Paulden iswhere you (23) And then on the Big Chino, the Big Chino was
(24) determined there were over 8,000 acresin cultivation? |(24) areal dicey area, but, yeah, | did the same thing in
(25) A. That'scorrect. (25) Big Chino.
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Q. Andlooking at Page 6 of Appendix D, are you
referring to the survey November 7 through 13, 1871?

A. Thesurvey of November 7 through 13, 1871,
for township 16 north, range 4 west.

Q. Andcanyoutdl us-- | don't have a
cross-reference here to your PowerPoint. 1'm not sure
that that plat is depicted. Do you recall?

A. No,it'snot. | just gave one example.

Q. Soisthissomething you can readily pull up
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A. Yes

Q. Okay. Didyou do anything, Mr. Hjalmarson,
to evaluate what cultivated acres depicted on the GLO
plats were dryland farming associated with just normal
rainwater irrigation as opposed to a marshy cienega
condition?

A. | evauated the surveyors notes, as they
identified these acres of cultivated land, and | did
usethat. Asl explained yesterday -- and | know what

(10) so peoplecan seethisplat? (10) you'releading up to here, and it entered my mind too,
(11) A. Ifldo, doyouwant meto go back to the (11) that | might beincluding some. It'spossible | am
(12) PowerPoint then? Isthat what you're goingtodotome |(12) including some dryland there. | was doing my best to
(13) here? (13) avoid it, however, and using what information | had.
(14) Q. Potentialy. If it'sgoing to bea (14) When | used the 5 cfs channel loss, that |
(15) problem -- (15) didn't need to use, as| explained earlier, that | have
(16) A. That'sgoingtobeaproblemwithme. | told |(16) experienceinlossesof average flow to channels and so
(17) you at the start thiswill be alittle difficult for (17) forth, | had thisin mind alittle bit. If | missed
(18) me, you know, to play ping-pong with al thisstuff. |(18) some, then I'm covering it with roughly the
(19) Soif you can stay with one, | would be more than happy |(19) 1,000 acre-feet represented by the 5 cfs.
(20) todiscussthiswith you. (20) Q. Going back to my question, | think the answer
(21) Q. If you had onereport, it would be alot (21) that| got out of that is, no, you did not exclude any
(22) easier to stay with one. You've got about seven (22) cultivated acreage above Paulden that was dryland
(23) documents, Mr. Hjalmarson. (23) farming not associated with a marsh or cienega,
(24) A. That'sthe point. (24) correct?
(25) Q. I'mtryingto cover the materialsthat you (25) A. Basicdly, yes. Basically, yes. But the
Page 1117 Page 1119
(1) presented, sir, and | think that's fair, so... (1) numbers| used are the green numbers.
(2) A. I'mawareof that; but if you want to take, (2) Q. And so any landsthat have a green number on
(3) youknow, discussion in acouple of days-- you know, | (3) them, if those happen to be dryland farming, your
(4) inacouple of months, we can do that. It just doesn't | (4) number's overstated, true?
(5) make sense to me to bounce me around like that. (5 A. Yes itcouldbe, at that time, yes.
(6) Q. Wadll, let meask you, referring to Page 6 of (6) Q. ThisisFreeport 11, and thisis-- | don't
(7) Appendix D, whichisin the fourth or fifth document | (7) think | have an XO for that, is what my notes suggest,
(8) you presented in this case, can you describe verbally | (8) unless George corrects me.
(9) then, so that we have arecord, sir, which of thelands | (9) COMMISSIONER AL L EN: boyouhave copies
(10) depicted on that survey plat you excluded from your |(10) of that for us?
(11) 8,000-some-odd cultivated acres above Paulden? (11) MR. HOOD: It'sintherecord, and |
(12)  A. | basicaly excluded the round marsh area, (12) don't have extra copies.
(13) the 200-foot diameter area, that the surveyorsclearly |(13) BY MR.HOOD:
(14) marked asamarsh. (14) Q. Mr. Hjamarson, thisis"The Resources of
(15) Q. And so you've got some green numbers (15) Arizona, A Manual of Reliable Information Concerning
(16) associated with cultivated acreage; isthat correct? |(16) the Territory.”
(17)  A. Yes (17) Do you see that?
(18) Q. Canyoutel uswhich of those numbersyou [(18) A. Yes
(19) excluded from your analysis, or did you just simply not |(19) Q. Okay. Andit'sdated 1881, isthat right?
(20) put anumber on the marshy area? (200 A. That'sright.
(21)  A. | simply did not put a number onit, isthe (21) Q. Okay. Turnto Page 85 of that document, if
(22) best answer; and the numbers | used are shown. (22) youwould. And there'saheading for Yavapai County.
(23) Q. Thegreen numbersthat are depicted on Page 6 |(23) Do you see that?
(24) of Appendix D, those are included in your (24) A. Okay.
(25) 8,000-some-odd cultivated acres above Paulden, correct? |(25) Q. Andit reads"The principal body of farming
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land in this county is found along the valley of the
Verde. Thisvalley averages from afew hundred yards
to ahalf amileinwidth. The soil isarich loam,
and in places a black mold of greater fertility. The
river bottom is settled its entire length, whereitis
not confined to canyons. There's plenty of water for
irrigation, and good crops are raised in the driest
season. Corn, wheat, and barley are the principal
productions. Although but little attention has been
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COMMISSIONER ALLEN: wmr. Hood, where
that railroad crossesis primarily in the Seligman
area, substantially above, at a higher elevation, than
the valley of the Verde; isthat correct?

MR. HOOD: | haven't raised my right
hand. | think you're correct about that, Commissioner
Allen. And certainly Mr. Hjalmarson, I'm sure, is
aware of that fact, and aswill be Mr. Burtell. It's
simply toillustrate that there was dryland farming

(10) paid to fruit, it has been demonstrated that fine (10) occurring in the region.
(11) grapesand peaches can be grown in thisvalley. (11) BY MR.HOOD:
(12) Outside of the Verde the farming lands of Yavapai are |(12) Q. Let'stakealook, Mr. Hjamarson, at your
(13) confined to small valleys situated from four to six (13) Appendix C, and we're looking at Page 3. Let me know
(14) thousand feet above sealevel. Among the most (14) whenyou'rethere, sir.
(15) important of these valleys are Williamson, Chino, (15) A. Okay.
(16) People's, AguaFria, Skull, Kirkland, and Walnut Grove. |(16) Q. And thetext there from the Arizona Miner
(17) Their soil is generaly arich mold, formed by the (17) (Fort Whipple, Arizona) 1864 to '68, July 20, 1864, is
(18) detritusfrom the surrounding hills. Thereisnowater |(18) inregardsto some agriculture that was being engaged
(19) forirrigation in most of them, and farmersdepend  |(19) in by aMr. R.E. Farrington; is that accurate?
(20) entirely onrainfor theraising of acrop.” (200 A. That'saccurate.
(21) Did | read that correctly Mr. Hjalmarson? (21) Q. Okay. And it describesthat Mr. Farrington
(22) A. Yes. (22) has about one acre planted with cabbage, melons,
(23) Q. | understand that thisis X037, and it's (23) et cetera, which heis supplying with water by means of
(24) Freeport 11 isthe tab within X037. (24) apump.
(25) MR. HOOD: Thank you, Ms. Hernbrode, for |( 25) Do you see that?
Page 1121 Page 1123
(1) that. (1) A. Yes
(2) BY MR.HOOD: (2) Q. Andthat'sapump from Granite Creek; isthat
(3) Q. I'mgoing to approach now with Freeport 10, | (3) right?
(4) whichisaso part of X037, and thisisfrom the (4) A. That'swhat it says.
(5) Department of the Interior Census Office; isthat (5) Q. Andheasohasfiveor six acres of corn, is
(6) right, Mr. Hjalmarson? (6) that what it says?
(7) A. Yes (7) A. That'sright.
(8) Q. Andit'sareport on"Agriculture By (8) Q. Andthisreport statesthat heis
(9) Irrigation." Isthat right? (9) irrigating -- or he's cultivating those five or six
(10) A. That'sright. (10) acreswithout irrigation; isthat right?
(11) Q. Andif weturn, let's start on Page 81, and (11) A. Yes.
(12) there's-- towardsthe bottom therethere'sasection |(12) Q. Let'sstay in Appendix C and go to Page 9.
(13) deaing with Yavapa County; Do you see that? (13) Andwe have a Census Report, the second figure.
(14) A. Yes. (14) Do you see that?
(15) Q. Do you seethere's a sentence about (15) A. Page9?
(16) two-thirds of the way down that paragraph that begins |(16) Q. Correct, of Appendix C.
(17) "Alongtheline'? (17)  A. Okay.
(18) A. Yes. (18) Q. Andthisis-- it says"Census Report. A
(19) Q. Andit says"Along theline of the Atlantic (19) Bulletin of the Twelfth Census on the Agriculture of
(20) and Pacific railroad, which crosses the county from |(20)  Arizona contains much matter of interest pertaining to
(21) easttowest, at an elevation from 5,000 to 7,000 feet, |(21) irrigation."
(22) some crops, especialy for forage, are raised without | (22) Do you see that?
(23) irrigation." (23) A. Yes.
(24) Do you see that? (24) Q. Okay. Andit lists severa countiesand
(25) A. Yes. (25) ditches, milesin length, construction, acres under
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ditches, acresirrigated in 1899, and average acres
irrigated per mile of canal.
Are those the columns?

A. Yes

Q. Andfor Yavapai County, this census reports
that there, in 1899, were 8,730 acres being irrigated
throughout the county; isthat right? That's what it
says?

A. Wadl, let'ssee. Inthe Acres Under Ditches

(1)
(2)
(3)
(4)
(5)
(6)
(7
(8)
(9)
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you -- the green doesn't show up well in my copy. Are
you able to give us -- to sort of run across some of
these fields and tell us what the numbers of acres are
that you see there?

A. wdl --

Q. It may beno easier for you thanitisfor
me, and if that's the case, we'll approach it
differently.

A. My eyesareold, but -- wow, on my screen

(10) ther€'s22,778 acres. And theninthe next column,is |(10) it'shardtosee. Let meturn around. Isthatin
(11) that the one you're asking about? (11) focus?
(12) Q. Yeah, my question, Mr. Hjalmarson, isabout |(12) Okay, the cornfield in the middle looks like
(13) thecolumnthat is headed Acresirrigated in 1899. And |(13) it's640.
(14) itsays 8,730 acres, does it not? (14) Q. Okay.
(15) A. Yes,itdoes. (15) A. Andthelittlefield aboveit is 40.
(16) Q. Okay. Andyouwould agreethat if that (16) Q. Aml pointing to theright place?
(17) figureisaccurate, there's no way that 8,000 of those |(17) A. Yes
(18) 8,700 were all above Paulden, correct? (18) Q. Thisisbetter, but I'm still having trouble
(19) A. Assuming, asyou say, if those figures are (19) with the numbers. It's better than my page, though.
(20) accurate, yes. (20) A. Yeah, that's40.
(21) Q. Becauseweal know that there was more (21) Q. Let meask you about these two here sort of
(22) irrigation occurring inthe Verde Valley at that time |(22) inthelower left. Isthat 50 or 607 | can't make it
(23) thanthe 700 that would be |eft over, notwithstanding |(23) out.
(24) therest of the county; isn't that right? (24) A. 60.
(25) A. Itseemstobe. (25) Q. Okay. And what about this one?
Page 1125 Page 1127
(1) Q. Let'sgoto-- youwould agree, (1) A. Lookslike about 90.
(2) Mr. Hjamarson, that one explanation for that (2) Q. Okay. For thetwo fieldsthere in the lower
(3) discrepancy in figures would be that alot of the (3) left-hand quadrant, did you say 50 or 60 for the first
(4) acreagethat you identified above Paulden does not fit | (4) one?
(5) within the acres being irrigated because they are (5) A. 60.
(6) dryland farming and are not, therefore, being (6) Q. 60and90, I think you said?
(7) irrigated; isthat one possible explanation? (7) A. Yes
(8) A. Idon'tknow. (8) Q. Okay. What'sthe water source for these two
(9) Q. Page 14 of Appendix C. (9) fidds?
(10) And you know what, this one | was able to (10) A. It'snot big enough to be defined.
(11) cross-reference with your PowerPoint. Couldyougoto |(11) Q. It'snot. So there'stwo explanations;
(12) PowerPoint Page 537? (12) either thereisacreek that istoo small to show up on
(13) Actualy, let'sgo -- I'm sorry. Yeah, 55. (13) theplat or they're dryland farming; is that fair?
(14) You'reonestep ahead of me. Thisisabetter example. |(14) A. Yes, it would appear that way.
(15) Thisisthe exact same figure as on Appendix C, (15) Q. Andthosg, that 60 and that 90, are included
(16) Page 14. (16) inyour 8,000 bucket, right?
(17) And, Mr. Hjalmarson, we again have aseries [(17) A. Yes.
(18) of green numbers, which are the numbers of acresthat |(18) Q. Let'sturnto Appendix D, Page 6.
(19) youincluded in your bucket, that when you added up all |(19) A. ThatwasD?
(20) of theinformation you had, resulted in your dlightly |(20) Q. Yeah, Appendix D, Page 6.
(21) over 8,000 irrigated acres above Paulden; isthat (21) Okay. Andisthis, do you recall -- | don't
(22) right? (22) seeaversion of thisin the PowerPoint, and this might
(23) A. Yes, itseemsto be, yes. (23) actualy bethe same plat we discussed earlier, just in
(24) Q. Okay. And sowevegot anumber of green | (24) adifferent place in your materials; isthat right?
(25) numberson thispage, and I'm trying to see. Can (25) | see a 200-foot diameter round marsh. Sois
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this another example of that same plat we discussed
towards the beginning?

A. Yes

Q. Okay. Sowedon't have acopy of that to
show everybody, but can you tell me, using rough math,
do you see the -- do you see the creek running
northeasterly or maybe it's running southwesterly? Can
you tell me? Dry Creek?

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

(1)
(2)
(3)
(4)
(5)
(6)
(7
(8)
(9)

Page 1130

what's on your main computer. |sthere anything on
thisinformation that tells usthat thisis being
irrigated from pumps as opposed to dryland farming?
A. Notwhat | included in my report, but it's my
professional opinion, as a registered engineer and
having examined all thisinformation, that what | am
depicting thereis correct.
Q. Butyou can'ttell uswhat it isyou base
your opinion on? Do | understand you correctly?

(10) Creek, yes. (100 A. I'veincluded the survey notes and the
(11) Q. Whichdirection doesthat run? (11) practicesthat were going on in those days, yes.
(12)  A. That flowsthrough the northeast. (12) Q. What do the survey notes say that suggest to
(13) Q. Northeasterly, okay. And canyou, justusing |(13) Yyou--
(14) somerough math -- I've got acalculator, if youneed |(14) A. | don't have them with me.
(15) it, but I'm just looking for rough math. Roughly how |(15) Q. Holdon. You've got to let mefinish my
(16) many acresare being irrigated by that water body, as |(16) question.
(17) near asyou can tell, assuming no dry farming? (17) What isit on the survey notes, that we don't
(18) A. Wadll,itlookslikethere could be atotal of (18) have, suggest to you that these acres are being
(19) asquaremile. (19) irrigated from pumpsthat | don't see depicted on the
(200 Q. How many acres, roughly? (20) survey, asopposed to being dryland farming, which we
(21)  A. Oh, 640, something like that. (21) know was occurring in the region?
(22) Q. 640? (22)  A. | can'tthink of anything specific at this
(23) A. Something in that neighborhood. (23) particular point. | do not remember. Asyou well
(24) Q. Okay. Given that the name assigned to this |(24) know, there's-- | looked at quite afew maps.
(25) creek isDry Creek, do you think it's a reasonable (25) Q. Let'sturnto-- were still on your
Page 1129 Page 1131
(1) possibility that some of those hundreds of acresare | (1) appendix. Let'sturnto Page 8 of Appendix D.
(2) not actualy being irrigated from a dry creek, but that | (2) Do you see you've got a 250 number there in
(3) thereactualy is some more dryland farming occurring? | (3) the upper left-hand quadrant?
(4) A. Itwasmy assessment that the answer to that (4 A. Yes
(5) isno, based on what | know about the area and what the | (5) Q. What'sthe water source for those acres, if
(6) federal surveys show. (6) you know?
(7) Q. What doesthe federal -- (7)  A. |don't know the name of it, but it's shown
(8) A. [l will add that anything is possible. (8) there.
(9) Q. What doesthe federal survey show that (9) Q. Isn'tthat aroad that's depicted?
(10) suggeststo you that a creek termed Dry Creek would be |(10)  A. Isthere what?
(11) capable of irrigating that many acres and that it's (11) Q. Isn'tthat aroad? | see aline somewhat
(12) unlikely that any of these are dryland farming? (12) near those acres, but isn't that aroad, as opposed to
(13) A. | wouldhaveto gointo the notes. | don't (13) awater source?
(14) havethemwith me. They're on my main computer. They |(14) A. Thereis--let'ssee. Theresaroadin
(15) were much too long to include al of them in here. (15) there and there's alittle watercourse down below.
(16) But | did base my opinion onthis. Inregard |(16) Yes, that could be aroad, yes.
(17) tothename Dry Creek, that does not mean there'snot |(17) Q. Soisthe short answer you're not sure what
(18) subflow. It could be an intermittent stream, and back |(18) thewater sourceisfor those cultivated acres?
(19) inthose daysavery common way of irrigatingwas |(19) A. It'snot clearly depicted on this, that's
(20) simply dig down alittle bit. They had centrifugal (20) right.
(21) pumpswith steam power, diesel power, gasolinepower |(21) Q. Let'stakealook at Page 12 of Appendix D.
(22) way back in those days, and acommon way of irrigating |(22) And can you tell us the numbers of acres that
(23) wassimply dig ahole and fire up the pump. (23) areirrigated in the northeast quadrant of the plat
(24) Q. Isthereanything on thisplat or any of the (24) shown towardsthe top of that page? It'sfor T17N RAW.
(25) materiasthat you provided to us-- | don't have (25) A. ltlookslikeit could be, what, 520; or, no,
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it'slessthan that. 2207

Q. Yeah, | just have trouble with the top
number. That's why I'm asking you, and that's probably
not fair.

A. Yeah, | would have to go to my original, but
thisis ablack and white copy, so that green doesn't
show up.

(1)
(2)
(3)
(4)
(5)
(6)
(7
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Q. Correct.
A. That'swrong.
Q. That'swrong.

Isn't Table 1 of 2, Estimates of the natural
(virgin) median and average streamflow, isn't this part
of your analysis where you get to the 100 cfs
difference between gage streamflow and virgin flow?

(8) Q. Okay. Atany rate, it's some number in the (8) A. What page are you on?

(9) low hundreds when you add those two together; isthat | (9) Q. [I'mon Page 20 of your report.
(10) probably fair? (10) A. Oh, 20.
(11) A. Yeah,itlooksthat way. (11) Q. Yes
(12) Q. Okay. And can you tell uswhat the water (12)  A. Oh, I thought you were on 23. Let's start
(13) sourceishere? | again see someroads, but | don't |(13) all the questioning again.
(14) seeany water. (14) Q. Let'sdothat. Thank you.
(15) A. Thereisawatercourse vertical there going (15) Thefirst question | have for you then,
(16) north and south on my copy. (16) again, isif thesetablesarein your PowerPoint, let's
(17) Q. Letmejust--and| don't think thisisin (17) gothere, because | would like people to see them; but
(18) your PowerPoint. | apologize. But can| seewhich-- |(18) | don't remember seeing them in there.
(19) what you're -- (19) A. No. They weretoo detailed for a PowerPoint.
(200 A. Therésawatercoursein here. (20) Q. Okay. My next question was, these tables
(21) Q. Okay. Soyour read of thisplat isthat the (21) relateto your anaysis under Method 2; is that
(22) dashed linethat runs, roughly, north and south (22) correct?
(23) directly below the green number that we're both having |(23)  A. They relate to both Method 1 and Method 2.
(24) trouble discerning, that that's a watercourse and not a |(24) Q. Okay. Andtheway inwhich they relate to
(25) road? (25) your Method 2 isthisis part of your analysis asto

Page 1133 Page 1135

(1) A. Yeah,it'spossiblethat -- well, it's -- (1) thedifferential between gage streamflow and virgin

(2) wow, thiscopy | haveishard to read. (2) streamflow, and you resulted -- you got a-- you ended

(3) Q. That may bearoad. If it'sawatercourse, (3) upat 100 cfs?

(4) that could be the source of water, but you're not sure? | (4) A. That's correct.

(5 A. Itcouldbe, yes. Yeah. (5 Q. Okay. Doyou still have Freeport 32 with

(6) Q. Let'stakealook, let'sturn to your report (6) you, which, if I recall, is X037? It's Pool and

(7) now, Page 20, please. (7) others, 2011. It'sthis, Mr. Hjalmarson.

(8) And here you've got a couple of tables; is (8) A. Oh,that one. Excuse me. Okay.

(9) thatright? (9) Q. Soyou'vegot -- let's start with Table 1 of
(10)  A. Yes. (10) 2. You havefive columnsthere; isthat right? You
(11) Q. AndI don't recall these showing up in your (11) have USGS Gage, you have Drainage Areain square miles,
(12) PowerPoint. Do you know if they're in there? (12) you have Q50, you have Mean Annual Flow, and you have
(13) A. Thesum of the numbersisin, as| said, the (13) Virgin Mean Annual Flow. Are those your five columns
(14) Power -- these specific numbers were not in the (14) inthat table?

(15) PowerPoint, but they were part of the sum. (15) A. Yes.

(16) Q. AndI'mnotimplying you'releaving stuff out |(16) Q. Okay. Let'sstart with the third column, and
(17) of your PowerPoint. | just wantedto pull itupfor |(17) you've got aFootnote B, which isyour citation to
(18) everybody if it wasin there, but my recollection was |(18) whereyou get your Q50; isthat right?

(19) it'snotinthere. (19)  A. Yes, it seems-- yes, that'swhat's listed

(20) A. These particular ones, yeah, they'renotin (20) under cue B isthe Poal report, yes.

(21) the PowerPoint. (21) Q. Your citation thereisto Freeport 32; is
(22) Q. Thesetables okay. (22) that correct?

(23) These tables are a part of your description (23) A. Yes.

(24) of your Method 2; isthat right? (24) Q. Okay. Thefirstthing | would liketodois
(25) A. Method 2? (25) haveyou show usin Freeport 32, which is Pool and
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others, 2011, X037, where you derive these Q50 figures
that you usein this table?

A. Weéll, those would also be derived directly
from the gaging station record.

Q. I'minterested in wherethey arein
Freeport 32, Mr. Hjalmarson.

And while you're looking, this column for

Q50, thisisintended to be median predevelopment flow,
correct, not gaged flow? Isn't that what your table

(1)
(2)
(3)
(4)
(5)
(6)
(7
(8)
(9)
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Pool and others.

So with due respect, I'm the one who getsto
decide what's important right now; and it's important
for me to show -- for you to show uswherein this
report, which isyour citation, thisis your reference,
where you got these numbers that you're relying upon.
So take your time, but thisisimportant.

And whileyou're looking, I'll let you know
I'm also going to want to know where your figures for

(10) says? (10) mean annual flow were derived. Y our citation, again,

(11) A. For Q50? (11) isPool and others, 2011. So I'm going to want your

(12) Q. Correct. (12) pagecitation for B and C, your footnotes on Table 1 of

(13) A. |ljusttoldyou it will correspond to the (13) 2 on Page 20 of your report.

(14) gaging station record, also. (14) A. Wadll, I'mhaving trouble finding these right

(15) Q. Soyouretalking measured gaged readingsis |(15) at the moment.

(16) equivalent? (16) CHAIRMAN NOBLE: Weregoing to take a

(17) A. Yeah, that'sthe datathat are used in this (17) five-minute break.

(18) report. Rather than have me go through this, | can | (18) MR. HOOD: That would be great, and

(19) guarantee you that the numbersused in hereare USGS | (19) hopefully we have the figures by then.

(20) gaging station record, and you can generate these same | ( 20) (A recess was taken from 10:56 am. to

(21) numbers using gaged record. (21) 11:04am.)

(22) Q. Theseare-- aren't these calculated Q50s (22) CHAIRMAN NOBLE: Please show the

(23) that areintended to estimate virgin median flow? (23) presence of the three Commissioners.

(24) Isthat what it says, "B, Median (24) Mr. Hood.

(25) predevelopment flow from USGS groundwater model ?* | ( 25) MR. HOOD: Thank you, Mr. Chairman.

Page 1137 Page 1139

(1) A. Thegroundwater model startsin 1910. This (1) BY MR.HOOD:
(2) model isnot the natural flow I'musing. Thismodel | (2) Q. Mr. Hjalmarson, when we | eft off, you were
(3) usesaperiod of 1910 to, roughly, 2005, | believe. (3) looking through the Poal report, which is Freeport 32,
(4) Q. Okay. (4) whichisatabwithin X037, and | was asking you to
(5 A. Andthemodel -- let's get something (5) show uswherein that exhibit you derived your numbers
(6) straight. I liketo answer just yesand no, but I'll (6) for columns three and four, which are Q50 pre and mean
(7) clear thisup. (7) annua flow, both of which you footnote the Pool and
(8) The model isfor basin-fill aquifers. My (8) othersreport asthe citation.
(9) analysisisfor the quaternary aluvium. That's the (9) Have you been able to find those figures,

(10) mountain fronts and so forth that are physically above |(10) sSir?

(11) thebasinfill. (11)  A. Yes. | washaving trouble because the

(12) Q. Right. We noted that differential, whichis (12) figuresgiveninthe Pool report arein acre-feet per

(13) why it'sgoing to beimportant right now for meto | (13) year.

(14) realy bore down and find out whereyou got these  |(14) Q. Canyou --

(15) figuresfrom Pool and others, 2011. (15)  A. | haven't found all the numbers, but there's

(16) A. Okay. Let'sjust say that you can get that (16) areferenceto Gage 5037, the Paulden gage.

(17) fromthe gaging station record. | really dontwantto |(17) Q. Let'sstart with your Q50 pre, whichis--

(18) start hunting. Thisisapretty thick report. | (18) you footnote that with B, median predevelopment flow

(19) redly don't want to start hunting for those numbersin |(19) from USGS groundwater model, Pool and others.

(20) here. (20) Can you give me a page number where that

(21) Q. Mr. Hjamarson, you give alot of citations (21) referenceisto?

(22) and referencesin your materialsthat don't giveus |(22) A. Didyou say 53?

(23) pagenumbers. And some of these numbers are not clear |(23) Let me give you areference to Q50, Column B,

(24) tous, and so my opportunity right now withyouisto |(24) for thefirst gage, 5037. Would that be fair?

(25) haveyou explain where these numbers were derived from | ( 25) Q. Sure.
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A. That would be the 30 cfs?

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

A. Okay, that number comes from Page 76 of Pool
and others, and it's also given on Page 71, and it'sin
acre-feet per year.

| haven't found the other numbers. To answer
this for every number you're asking about, | would like
to submit later, if you don't mind. | think thiswould
take alot of timefor me. | have diabetes, and my
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A. They talk about changesin the transient
simulation, but they talk about the predevel opment too.

Q. Whichissimulated; isn't that right?

A. No, no, the predevelopment is not.

Q. Sothat'sactual gage data from what era?

A. Wadll, that's onething | would haveto find
out. It would bein thefine print here. That'swhy |
think it would be -- if you insist on these numbers, |
would be glad to provide it later.

(10) eyesight right now isn't the best. That'sonereason |(10) Q. Does Gage 5037 measure net groundwater flow?

(11) I'm having trouble doing this, but... (11)  A. Yes, it measuresthetotal flow. That's why

(12) Q. Letmejust-- let meask, before we take (12) it'slocated at that point. That'swhy that gageis

(13) that next step, Mr. Hjalmarson, you're talking about |(13) there.

(14) USGS Gage 5037, and you're explaining where you derived | ( 14) Q. Isn'tit measuring streamflow, not

(15) the 30 cfsfigure under Q50 pre. (15) groundwater flow?

(16) Can you show mewhereon Page 76 yougot |(16) A. Waell, sir, base flow is groundwater

(17) that? (17) discharge.

(18) A. Itlookslikeit'sthe-- at the top of (18) Q. | understand that. But this Pool and others,

(19) Page 76, there'sreferenceto aTable 2, and theresa |(19) 2011, thisisagroundwater model; is that right?

(20) simulated -- or there's a net groundwater flow there, |(20)  A. Yeah, but the discharge from that model would

(21) andthen lower -- or at the end of the written material |(21) beintheriver. Some of it would.

(22) there of 21,100 acre-foot per year. (22) Q. Someof it would, that'sright, sir.

(23) Q. The23,100 acre-feet per year? (23) So how do you take this number and determine

(24) A. Yeah, 23,100 for predevelopment. Okay? (24) which of that isthe base flow of the river?

(25) Dividethat by 725, and | think you've got the 30. So |(25) It seemsto me you're taking modeled

Page 1141 Page 1143

(1) that'san example of where the numbers are. (1) groundwater flow and saying thisis now streamflow, all
(2) Q. Andthat'sfor net groundwater flow; isthat (2) ofit. I'mnot understanding how you get from the
(3) right? (3) groundwater flow that's a modeled figure for
(4) A. Yeah, there'sa-- yeah, that would be at (4) predevelopment and getting that to your streamflow.
(5) that gage, yeah. (50 A. Thegroundwater discharge from the aquifer
(6) Q. Andhow areyou tieing that to USGS Gage (6) being modeled is the flow past the Paulden gage.
(7) 5037? (7) Q. You can't show uswhereit saysthat in this
(8) A. That'swhereit'sall measured. That'swhy | (8) document; isthat right?
(9) pickedthe gage at that point. That'sthe outflow for | (9) A. Iknowitis. | cantell --

(10) everything. (100 Q. That'snot my question, Mr. Hjalmarson.

(11) Q. Isthere--inPool and others, doesit tie (11) A. --becausel understand the hydrology.

(12) thisto Gage 50377? (12) Q. Mr. Hjamarson --

(13) A. They don't say that. | just told you the (13) A. Thisisthepoint I'm --

(14) reasoningwhy it'stied to that. | know it is. (14) Q. --youneedtolet mefinish my questionsand

(15) Q. Isthat 23,100 acre-feet per year, isthat a (15) you need to answer my questions. On redirect, if you

(16) modeled groundwater flow? (16) want to explain what you know, that's fine.

(17)  A. | think predevelopment would be based onthe |(17) My question is can you show usin this

(18) gaged record, like | said originaly. (18) document what you're stating, which isthisis

(19) Q. Doesit say that anywherein here? (19) groundwater discharge that is actually measured in the

(200 A. No. Thisisatechnica publication, and (20) stream?

(21) there's somethingsthat an experienced personthat |(21)  A. | just showed you the first number, and

(22) could understand this would know. (22) that'swhat I'm sayingitis. That's at that gage.

(23) Q. I'mjust asking exactly what that number is, (23) Q. Doesthis-- show me--

(24) Dbecauseit seemsto meit'stalking about ssimulated |(24) A. Divideit by 725 and see what you get.

(25) groundwater discharge; isthat right? (25) Q. Mr. Hjamarson, where in this document does
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it say that the 23,100 acre-feet is measured at
Gage 5037, as opposed to being a groundwater modeled
figure for predevel opment groundwater?

A. That'smy --

Q. Doesit say that in this document?

A. It probably does. | haven't been able to

(1)
(2)
(3)
(4)
(5)
(6)

Page 1146

Q. Areyou going to come back for
Cross-examination so we can get some explanation when
you submit a new document?

A. No.

Q. Thenext columnisVirgin Mean annual flow,
which is Subpart D, do you see that, your footnote?

(7) findit. | havethisdocument in my computer,and! | (7) A. Yes
(8) candoasearchreal quick and findit. | would like (8) Q. Okay. Thefirst number isfrom, isit HU?
(9) tosubmitlater onthis, if you want to know every (99 A. Yeah, the Hydrologic Unit book, yes.
(10) detail about it. Likel said originally, thisisa (10) Q. Whatisthat?
(11) scientific document. It assumesyou know somebasic |(11) A. What?
(12) characteristics about what's going on. (12) Q. Whatisthe Hydrologic Unit book?
(13) Q. Mr. Hjamarson, the next columnis Mean (13) A. That'saUSGS publication that describes the
(14) Annua flow, and, again, your citationisto Pool and |(14) flowsassociated with the hydrologic units. It'sthe
(15) othersand your citation is Footnote C. It says"Mean |(15) background information that's used to determine the
(16) annual flow for gaged record with 5 cfs added per USGS |(16) overall hydrology of the United States.
(17) groundwater model." (17) Q. Andit says-- were still on Page 20,
(18) Do you see that? (18) Tablelof 2. It saysthe second number isfrom USBR;
(19)  A. Yes. (19) isthat right?
(20) Q. Canyou show uswherein Freeport 32, which [(20) A. Yes, that'sthe Bureau of Rec 1952 report.
(21) isPool and others, 2011, you derived these figures? |(21) Q. Which has also been described as the White
(22) A. |It'sjust what it says, mean annual flow. (22) Book; isthat right?
(23) That would be from the gaging record that | computed, |(23) A. That's correct.
(24) and-- (24) Q. You taked about the White Book alittle bit
(25) Q. Mr. Hjamarson. (25) yesterday, and thisis aresource that | think both you
Page 1145 Page 1147
(1) A. --and-- (1) and, asyou testified yesterday, Mr. Gookin relied
(2) Q. Mr. Hjalmarson. (2) heavily upon in connection with these various
(3) A. --andthereferenceismadeto the5 cfs. (3) proceedings for navigability; isthat right?
(4) Q. Mr.Hjamarson, my question, canyoushow us | (4) A. | think somebody else also hasrelied upon
(5) inthisdocument -- thisisyour reference, sir. Can (5) it
(6) you show us where these numbers are derived from? | (6) Q. | don't doubt that.
(7) | don't need your explanation about whatyou | (7)  A. Butthetwo of us, thetwo of us used it.
(8) did. I'masking you if you can tell uswherein this (8) Q. Andthisisareferencethat you certainly
(9) document those numbers come from, becauseyoudidnot | (9) find to be reliable or you wouldn't be using it; is
(10) give usapage number? (10) that fair?
(11)  A. Thereference pertainstothe5 cfsadded per |(11) A. That'scorrect.
(12) USGS groundwater model, and then the reference to Pool |(12) Q. SoMethod 2, in a30,000-foot leve -- we're
(13) followsthe5 cfs, not the total number. (13) not penetrating the numbers. It sounds like you're
(14) Q. Canyou show uswherein Pool and othersyou |(14) going to give us a supplement.
(15) derived that 5 cfs? (15) At 30,000 feet, what you did is you looked at
(16) A. It'sintheresultsof this groundwater (16) gaged records, and then you took an estimated virgin
(17) modd. (17) flow, you subtracted the gage from the virgin flow, and
(18) Q. Pleaseshow us. (18) you ended up with your 100 cfs. In broad strokes, is
(19) A. I'mnot going to do that today. | will (19) that accurate?
(20) submit. (200 A. That'saccurate.
(21) Q. You'reunable, aswe sit heretoday, to show | (21) Q. Okay. Andthe 100 cfsiswhat you deem to be
(22) uswherein your reference you got that figure; isthat |(22) the depletions that had occurred along the Verde from
(23) far? (23) virginto present or to the gaged period; is that
(24) A. |It'sinthisreport, and | will submit later, (24) right?
(25) and that's my answer. (25) A. Yeah, let mebejust alittle more specific.
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| used the average flow for the entire period of record
at the mouth of the Verde River, subtracted that number
from the virgin flow from the Bureau, and | got 100
cfs.

Q. And that 100 cfswould be the equivalent of
the depletions that have occurred from the virgin or
natural condition to the gaged period?

A. | assumed it would be related to the human
activities.

(1)
(2)
(3)
(4)
(5)
(6)
(7
(8)
(9)

Page 1150

Book before?

A. Yes, | have, and -- yes.

Q. Why didn't you usetheir figure? They had
aready calculated net depletions.

A. | usedthefina virgin flow figure of 751.
The computation process for the -- all of the
computationsin here are rather complicated, and asa
result of that, | just used the final figure as the
virgin flow.

(100 Q. Let'stakealook at Freeport 32. I'm sorry, (100 Q. Didyoudo anything to evaluate the 21.9,
(11) Freeport 31, and | think thisis also part of X037. (11) which the Bureau evaluated to be net depletions, which,
(12) Mr. Hjalmarson, is this an excerpt from the (12) @t least according to Mr. Burtell, convertsinto
(13) White Book? (13) 30.2cfs--
(14) A. AmI an expert on the White Book? (14) A. No.
(15) Q. Isthisan excerpt from the White Book? This |(15) Q. --tocheck asto whether that was accurate?
(16) iSBOR 1952, correct? (16) A. No, | didnot. That'sasdlippery sope.
(17)  A. ltcertainly appears that way, yes. (17) Q. Let'sgo to PowerPoint Page 40.
(18) Q. Let'stakealook at Page 193 of Freeport 32, |(18) And here you've included text on your
(19) whichisan excerpt from the White Book. (19) PowerPoint Slide 40 which says "Pools along the river
(200 A. Okay. (20) act assmall sediment trapsthat partialy fill during
(21) Q. Doyou seethat the Bureau of Reclamation (21) small discharges and are flushed during large
(22) made adetermination of the net depletionson the Verde |(22) discharges.”
(23) River? It'stowards the bottom of that page. (23) Did | read that correctly?
(24) A. Yes (24) A. Yes
(25) Q. Okay. Andthetotal net depletionsis 21.9? (25) Q. Sodol havethisright? Theideaisthese
Page 1149 Page 1151
(1) Doyou seethat? (1) poolsfill with sediment during sort of lower flow
(2) A. Yes (2) circumstances, and that's going to cause them to
(3) Q. Andthat'sinthousand acre-feet, if you see (3) sometimesget alittle shallower; but as you get larger
(4) theunit at the top? (4) flow conditions, they'll deepen right back out as you
(5 A. That'sright. (5) flush out the sediment?
(6) Q. AndlI'lltell you, I think your copy hasthe (6) A. Yeah, that's describing a general process.
(7) same arithmetic on mine, which isfrom Mr. Burtell. | (7) Theamount involved in thisisn't great, but | guessiit
(8) AndI'm happy to give you acalculator, if youwantto | (8) would be possible over along period, in the absence of
(9) check him; but Mr. Burtell has converted that 21.9into | (9) big floods, you could get afill-in. And you can see
(10) acre-feet and then into cfs, and he got 30.2 cfsisthe |(10) some of thefill-inin this photograph, yes.
(11) net depletions. (11) Q. Andit'sthebigger floods that are going to
(12) Do you see that that's what he has written (12) causethat to get more thoroughly flushed out; is that
(13) there? (13) right?
(14) A. Yes, | seethat. (14) A. Generaly speaking, it would flush them out.
(15) Q. Doyou careto check himon his math, or does |(15) Q. Let'sturnto Page 67 of your report. Sorry.
(16) that seem about right? (16) Your report, Mr. Hjalmarson.
(17)  A. No, | don't careto check him on his math, (17)  A. Oh, myreport. I'm sorry.
(18) no. (18) Q. Thefigurel want to look at | don't think is
(19) Q. Andyou -- a any rate, this 30.2 cfs, if his (19) inyour PowerPoint, or if itis, | haven't --
(20) mathisright, that's less than athird of the human (200 A. I'msorry. I'm getting groggy.
(21) impactsthat you haveincluded in your Method 2, which |(21) Okay.
(22) was100 cfs; isthat right? (22) Q. Andtheresafigurethere. It says"Verde
(23) A. Answering that just on the basis of themath, |(23) River near Paulden, AZ 09503700, Main channel at
(24) yes, that would be correct. (24) cableway, Geometry of 1/11/2005."
(25) Q. Haveyou looked at this portion of the White |(25) Is that right?
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(1) A. Yes (1) right?
(2) MS. HERR-CARDILLO: What pageisthat, | (2) A. That'sright.
(3) Sean. (3) Q. Yeah

(4)
(5)
(6)
(7
(8)
(9)

MR. HOOD: 67 of the report.
MS. HERR-CARDILLO: Thanks.
MR. HOOD: Yeah.
BY MR. HOOD:
Q. And can you describe what you use this
cross-section geometry for?

(4)
(5)
(6)
(7
(8)
(9)

And you have a box therein blue that says
"Verde River at USGS gage 09503700. View looking
downstream," and your Q is 6,000 cfs; isthat right?

A. That'swhat they measured, yes.
Q. Andit'sfair to say, and | think you just
agreed with me, 6,000 cfson thisriver at that

(10) A. What | used to determinethat, it would have |(10) location, that's a significant flood event?
(11) been ameasurement made at the cableway, would bethe |(11)  A. It'saflood, yes.
(12) source of the geometry. (12) Q. And sothe geometry that you used for this
(13) Q. Andwhat you're doing, you use ahandful of |(13) cross-section is derived from measurements taken during
(14) cross-sectionsasyou evaluate and create a-- evaluate |(14) ahigh flow event, where you're going to have some of
(15) arelationship between depth and flow; isthat right? |(15) that flushing of whatever sediment had built up; is
(16)  A. | usehydraulic methods to determine that. (16) that right?
(17) Q. Okay. Andthisisone of those (17)  A. Thisisn't realy that kind of pool here.
(18) cross-sections; isthat true? (18) It'sasmall pool. But, no, it's not -- in general,
(19) A. Thisisone, yes. (19) it'snot what | wasreferring to as the accumulation
(20) Q. Andyour horizontal axis hereis Natural (20) andremoval of sediment.
(21) (Virgin) discharge, in cfs; isthat right? (21) Q. Isityour testimony here today,
(22) A. What, now? (22) Mr. Hjalmarson, that this 6,000 cfs flood on
(23) Q. I'mtaking about the horizontal axis. (23) January 11, 2005, would not have had the effect of
(24) A. Oh, okay. (24) flushing some of the sediment that was there the day
(25) Q. Natural (Virgin) discharge, in cfs. (25) before?
Page 1153 Page 1155
(1) A. Yes, yes, okay. (1) A. Itwould flush sediment in the poolsthat |
(2) Q. Anditranges-- onthischart it rangesfrom (2) wasreferringto. Atthissitel said that, you know,
(3) zerodischargeto 150 cfs; isthat right? (3) thecableway is, you know, in asmall riffle-type area.
(4) A. That'sright. (4) It'snot awaterfall area, and it's not apool. It's
(5 Q. Andthenyou have depth as your vertical (5) something in between. It'sastablearea. That'swhy
(6) axis? (6) thecableway islocated whereit is.
(7) A. Yes (7) Q. And this USGS Gage 09503700, that's commonly
(8) Q. Onyour PowerPoint, let's go to PowerPoint -- | (8) referred to as the Paulden gage; is that right?
(9) WEell, before we do that, do you know, didyou | (9) A. That'strue.
(10) go -- did you take alook at the records for (100 Q. Okay. Andisityour testimony,
(11) January 11th, 2005, to see what kind of circumstancewe |(11) Mr. Hjamarson, that the Paulden gageislocated in a
(12) had down at the Paulden gage on that date? (12) riffle?
(13) A. That would be the measurement madeonthat |(13) A. No, thegageitself isat the upper end of a
(14) day. (14) smal pool, but it's primarily a channel control, but
(15) Q. Do you know what the status of theriver was |(15) thereisapool effect there, and far downstream there
(16) onthat day? Wasit low flow, wasit high flow, wasit |(16) isariffle, but...
(17) raging? (17) But the answer is, no, it would not bein
(18) A. | think that may have been high flow. (18) what | would consider a big pool.
(19) Q. Let'stakealook at Page 45 of your (19) Q. Butit'sinapool? Whether we want to call
(20) PowerPoint, and you have a picture from that day. |(20) it big or small, it'sapool?
(21) 45, there you are. The picture in the upper (21)  A. A minor pool. It'sasmall one, yeah.
(22) left, that's dated 1-11-2005; is that right? (22) Q. Anda6,000 cfsflood through a small pool is
(23) A. Yes (23) going to have the effect of flushing sediment; isn't
(24) Q. Okay. Anditlookslikeit's adownstream (24) that true?
(25) view, and theriver isrunning pretty high; is that (25) A. |If--yes, it-- generally speaking, going
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back just in general about poals, if there were
sediment in there, it would be -- probably be flushed.
Ifit--

Q. Andso-- I didn't want to cut you off if you
were still going.

A. Let'ssee. No, that's enough said.

Q. Okay. And so that flushing would have the
effect on that date of changing the geometry of that
small pool; isthat correct?

(1)
(2)
(3)
(4)
(5)
(6)
(7
(8)
(9)

Page 1158

about the cableway.

A. Asfar as| can determine, based on how this
site has behaved and my extensive familiarity with it,
there would be very minor, if any, effect of that flood
on the geometry of the channel under that cableway.

Q. Youdidn't go out of your way to identify
cross-sections that were impacted by flood, did you?

A. Didl go out of my way to what, now?

Q. Toidentify cross-sectionsthat you used for

(10)  A. ljusttoldyou. The measurement wasmadeat |(10) your analysisthat were subject to flooding on the date
(11) acableway, which isupstream of the pool. The (11) where the measurement was taken that gives you the
(12) measurement has nothing -- doesn't have africkin'  |(12) geometry of that cross-section?
(13) thing to do with the pools. It's at a cableway (13)  A. Thereweretwo high flow measurements | used
(14) upstream of that gage. The cableway isnotinapool. |(14) to determinethe geometry. One was at the Clarkdale
(15) Q. Whereisthe cableway? (15) gage, where there'salot of rocks. It was at the
(16) A. Justupstream of the gage. (16) upstream cableway at the Clarkdale gage. Again, that
(17) Q. Isitinariffle? (17) onesnotinariffleor apool. It'sin-- that'san
(18) A. It'swhat you seein the foreground here. (18) intermediate area, and it would be a similar situation
(19) The photograph could be taken right under the cableway. |(19) asthis.
(200 Q. Okay. My question isvery simple, (200 Q. Let'stakealook at --
(21) Mr. Hjamarson. We've been talking all week about this |(21) CHAIRMAN NOBLE: Mr. Hood.
(22) being apool and riffle system. | want to know, is (22) MR. HOOD: Yes.
(23) that cableway in apool -- (23) CHAIRMAN NOBLE: It'stime for lunch.
(24) A. No. (24) MR. HOOD: Oh. Sounds good.
(25) Q. --orisitinariffle? (25) CHAIRMAN NOBLE: Let'sbe back at 1:00.
Page 1157 Page 1159
(1) A. Wadl, now, wait aminute. A pool-riffle (1) (A lunch recess was taken from
(2) river describesthe general condition. Now, there's (2) 11:32am.to12:51 p.m.)
(3) something between pools and there's something between | (3) CHAIRMAN NOBLE: okay, well, having said
(4) riffles. (4) that, let the record show that the Commissioners are
(5) Q. Andwhat isthat? (5) present and that Mr. Hood is about to reexamine Mr. Win
(6) A. It's-- (6) Hjalmarson, unless Mr. Breedlove has something for the
(7) Q. What'syour term for that? (7) record.
(8) A. It'sachannel areawhere there's no pool and (8) MR. BREEDLOVE: | wasjust wondering
(9) there'snoriffle. It'sjust afree-flowing area (9) about Win'savailability in February.
(10) that'snot asdeep asapool and not asshallow asa | (10) CHAIRMAN NOBLE: wdll, well work on
(11) riffle. That's oneway to describeit. (11) that.
(12) Q. Andisit your testimony that the 6,000 cfs (12) THE WITNESS: Mr. Hood, if | may?
(13) flood would not have the effect of flushing sediment |(13) BY MR.HOOD:
(14) out of that quas areathat's neither apool or a (14) Q. Yes, Mr. Hjamarson.
(15) riffle, where the cableway is? (15)  A. I'vebeen having alittle eyesight problem.
(16) A. Again, I'mtelling you that the pool in (16) I'vebeen provided with some assistance.
(17) that -- at that gageisvery small, and | know it (17) Could we revisit just one and possibly two
(18) doesn't have ahistory of sedimentation, but other (18) pointsthat you covered earlier?
(19) poolsdo. Sotheanswer is-- (19) Q. That would be fine with me, Mr. Hjalmarson.
(200 Q. Youresaying-- (20) What reference are we going to?
(21) A. Sotheanswer is, at this particular site, (21)  A. | greatly appreciate that. Thank you.
(22) no, there's no evidence that that would be occurring | (22) Thefirst oneis Appendix D, Page 12, where
(23) here. (23) you asked me about a piece of irrigated land.
(24) Q. Yousad forget the gage because the (24) Are you with me on that?
(25) measurement's at the cableway. So my questionwas |(25) Q. | am, Mr. Hjamarson.
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A. Okay. Down at the bottom of that page, this
isadirect quote from the surveyor. It says"Water
can be found by wellsin ailmost any part of the
township."

"About 700 acres of corn and beans,
et cetera, are shown by the shaded areas.”

Now, back in those days, when they say water
can be found, that is shallow water, commonly thought
of assubflow. And wellsin those days consisted of

(1)
(2)
(3)
(4)
(5)
(6)
(7
(8)
(9)

Page 1162

Q. There'srecords of usage of wells above
Paulden; there's also records of dryland farming above
Paulden; isn't that right?

A. Yes. Andwhat these wells are, are small
hand-dug holes that they call awell. And you can go
out in Big Chino Valley right now and see the remnants
of holes along Big Chino Creek behind about a
thousand-foot-wide dams where they did this very thing.
They dug down to the groundwater and put big

(10) just digging ashallow hole, putting asuctionlinein |(10) centrifugal pumpsin them and irrigated a hundred --
(11) fromacentrifugal pump. Various power sourceswere |(11) few hundred acres.
(12) availableat thistimein'71, | think itis, or '72, (12) Q. Isn'tittrue, Mr. Hjalmarson, that -- well,
(13) andthey had been using steam. They did use steam |(13) let me back up a moment.
(14) enginesinthosedays. But it could have been diesel, |(14) | asked you a moment ago which stream this
(15) daso. (15) subflow isassociated with. Do you know the answer to
(16) So what they're saying hereis, isthere's (16) that; or isit not a stream; it's just groundwater;
(17) groundwater all over the place. It's shallow. If (17) it'sagenera aquifer?
(18) there'sgroundwater likethat, it will eventually drain |(18) A. Yeah, it would be -- no, it's not an aquifer.
(19) totheVerdeRiver. (19) Youdon't want to look at it that way. I'm dealing
(20) So this might help explain all the (20) with aquaternary system, which are the system of
(21) questioning you had about all these various areasthat |(21) streams, aluvial fans, springs, and so forth that are
(22) werenot, apparently, on astream channel; but there |(22) above the basin-fill aquifers; or if you're talking one
(23) wasshalow groundwater available all through the area |(23) valley, the Big Chino basin-fill aquifer.
(24) aong streams, even the one called Dry Creek on the | (24) But it's an upper system that the USGS has
(25) other township. (25) totally ignored because it's been hard to define, and
Page 1161 Page 1163
(1) So | hope this helps explain why | did what | (1) youneedtogotoal thework | did to defineit.
(2) did. (2) And within that system there's a general
(3) Q. Let meback up amoment here, Mr. Hjalmarson. | (3) drainage towardsthe Verde River, and it can be small
(4) Yousaddirect quote. Yousaidafewthings. | just | (4) streams, large streams, or whatever. It can be
(5) wantto make clear for the record, the direct quotewas | (5) underground or it can be surface. And so that's what
(6) limited to thefollowing: Water can befound by wells | (6) I'm describing here. So -- okay.
(7) inamost any part of the township, closed quote. (7 DIRECTOR MEHNERT: Let me movethisa
(8) Therest of the text about the 700 acres, (8) little. We're getting some feedback.
(9) that'syours; isthat correct? (9) THE WITNESS: Isthat clear?
(10) A. Yes, sr. Yeah. (10) BY MR.HOOD:
(11) Q. Okay. Anddo you have any information -- so |(11) Q. ltisclear.
(12) you'retaking about subflow. Subflow of what (12) A. Okay.
(13) watercourse, Mr. Hjalmarson? (13) Q. But, again, you've not been able to identify
(14) A. Subflow could be any of the tributaries. (14) which of these cultivated acres are being cultivated
(15) What subflow would be -- | said it was like subflow, |(15) using dryland irrigation versus groundwater versus
(16) but what it would beiswater that's at asmall depth, |(16) irrigation from awatercourse; isthat right?
(17) likeunderflow on defined small drainagesor large |(17) A. Wadll, no, it's not right.
(18) drainages. (18) When you talk about dryland irrigation up
(19) But, for example, the term Dry Creek, Dry (19) there, you're redly talking about cienegas. In other
(20) Creek was an intermittent stream, asfar as| could |(20) words, thereisgroundwater seeping up from underneath,
(21) determine. There were parts of the year whereyou |(21) under artesian pressure. Del Rio Springs areaisa
(22) might haveto dig down 2 feet to get to water, but if |(22) classic example.
(23) youwanttoirrigate land, you can easily doit; and | (23) Now, | went to some trouble to explain that |
(24) there'srecords of them doing exactly that, using these |(24) eliminated the cienega areas from my analysis. Now,
(25) small pumps. (25) when you get into the other areas where you don't have
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the inflowing groundwater from underneath in a
cienega-like fashion, you can't dryland farm, per se,
inthere. There'sjust not enough rainfall in the
valley areas up there.

Q. Whereisthere not enough rainfall?

A. Inthosevalleys. There'snot enough
rainfall.

Q. Nowhere above Paulden is there enough
rainfall for dryland farming without cienegas, is that

(1)
(2)
(3)
(4)
(5)
(6)
(7
(8)
(9)

Page 1166
Q. Whereareyou?
A. I'minthelower third.
Q. What page?
A. Of theabstract. So I'm about two-thirds of

the way down on the line that starts with "Estimates.”
Q. Givemeamoment.
So thisison -- thisis Page 1; is that
right?
A. Yes, right. About two-thirds of the way down

(10) your testimony? (10) there'salinethat starts with "Estimates.”
(11) A. I'msayingthat in the valleys, where we're (11) Q. Gaotit.
(12) looking at, there's not enough rainfall. 1nthe (12) A. Okay. If you recal, | said something about
(13) mountainous areas you could get enough, possibly. But |(13) gaging station records. So this line reads "Estimates
(14) we'retaking 12 inches, 14 inchesof rain ayear and |(14) of predevelopment rates of groundwater discharge to
(15) very sporadic, so... (15) streams, springs, and evapotranspiration by
(16) So, anyway, to me, it's clear, and | want to (16) phreatophytes were derived from previous reports and on
(17) makesureit's clear to anonhydrologist. (17) thebasis of streamflow records at gages.”
(18) Q. Doyou still have the "Resources of Arizona' |(18) Okay? So that's the source of those numbers
(19) exhibit wetalked about earlier? ThisisFreeport 11, |(19) isyoulook at the streamflow gages. Now, in this
(20) whichiswithin X037. (20) report they'rein acre-feet. But | will provide, as|
(21) A. Minedoesn't have aFreeport 11 oniit. (21) promised.
(22) Q. Doyou havethisonestill? Yeah, that one. (22) Thank you very much for allowing me to do
(23) A. |gotcha (23) that.
(24) Q. I'mjust going to go back to this portion (24) Q. Youbet. | appreciate the explanation.
(25) here, where we're talking about "Outside of the Verde | (25) | think where we left off, we were talking
Page 1165 Page 1167
(1) thefarming lands of Yavapai are confined to small (1) about cross-sections. Does that seem about right? Is
(2) valleyssituated from four to six thousand feet above | (2) that your recollection?
(3) sealevel. Among the most important of thesevalleys | (3)  A. | honestly don't remember.
(4) areWilliamson, Chino, People's, Agua Fria, Skull, (4) Q. Let'spretend I'm right, and I might not be,
(5) Kirkland, and Walnut Grove. Their sail isgenerallya | (5) but that's my recollection.
(6) rich mold, formed by the detritus from the surrounding | (6) Let's go to Page 38 of your PowerPoint,
(7) hills. Thereisno water for irrigation in most of (7) Slide 38.
(8) them, and farmers depend entirely on rain for the (8) A. Okay.
(9) rasingof acrop." (99 Q. Andweretaking about the Clarkdale gage
(10) Isthat what it says? (10) here; isthat right?
(11) A. That'swhat it says, and I'll say that that's (11) A. Yes,sir.
(12) untrue. The evidencethat'sbeenrevealed by studying |(12) Q. Andthere'sacross-section, a cableway here?
(13) theseland surveys and going through the historic (13) A. That'sright.
(14) accountsin the newspapers contradicts that. (14) Q. Andisthisthe other cross-section that you
(15) Q. Didyou have oneother thing youwantedto |(15) referenced more generally that was measured during a
(16) revisit? (16) very high flood event?
(17)  A. Yes. Thisisn't quite asdefinitive, in my (17) A. That, | obtained the cross-section from a
(18) mind, but going back to the Pool report, thiscopy you |(18) measurement of high flow.
(19) gave medoesn't have a number onit, but -- (19) Q. Andwe can get asensefor that by looking at
(20) Q. Let meidentify it for therecord here. The (20) the cross-section that you present in the lower
(21) Pool report, which is Pool and others, 2011, is (21) right-hand corner of Slide 38, which shows that the
(22) Freeport 32, which iswithin X037. (22) USGS measurement on that date was at 16 feet in depth;
(23) A. Sol promised that | would provide (23) isthat right?
(24) documentation of those numbers, but let mereadyou |(24) A. That'scorrect.
(25) something in the abstract. (25) Q. Andthat is multiples of what the median
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depth would be; isthat correct?

A. Yes, it'sconsiderably higher.

Q. Do you know what the discharge was on that
particular day, Mr. Hjalmarson?

A. Itwasat least acouple of thousand.

Q. Thisisgoing to be Freeport 23, whichis
part of X037. Thisisafigure that was prepared by
Mr. Burtell, Plateau Resources, LLC.

Do you see that indication in the lower left?

(1)
(2)
(3)
(4)
(5)
(6)
(7
(8)
(9)

Page 1170

1978 recreational standard in connection with the
San Pedro. Do you recall that generally?

A. In1978, you said?

Q. Wadll, we haven't been doing this that long.
No, about ayear and a half ago --

A. Okay.

Q. --giveor take, we were talking about the
San Pedro River, and | got a chance to ask you alot of
questions about the Hyra recreational standard.

(10)  A. Yes. (100 A. Okay.
(11) Q. Andyoull seethat there'sagraphic (11) Q. Doyouremember that generally?
(12) representation of Verde River dischargeversusstream |(12) A. Okay. Yes, | do.
(13) depth at the Clarkdal e gage; is that right? (13) Q. Okay. AndI'm not going to go replow all
(14) A. That'sright. (14) that ground. Thosetranscriptsarein thisrecord. |
(15) Q. Okay. And according to what Mr. Burtell has |(15) just want to provide atie in the transcript here that
(16) put here, he putsit at -- he saysthat the discharge (16) that'sthe same method that you used here that you used
(17) onthat day was at least 6,600 cfs. (17) onthe San Pedro, correct?
(18) Doyou seethat? It'sinthebox, "Maximum [(18) A. Yes
(19) depths estimated by Hjalmarson." (19) Now are we back on what you handed me?
(200 A. Oh, okay. That'sfine. Okay. (20) Q. No, you can set that to the side. Sorry.
(21) Q. AndI'll justreaditin. Sorry. | should (21) You can put that down, Mr. Hjalmarson.
(22) haveaskedit alittle more clearly. (22) A. Canl ask you one question about it?
(23) It says "Maximum depths estimated by (23) Q. Youcan, but youmight haveto wait for
(24) Hjalmarson based on a September 20, 2004 USGS discharge |(24)  Mr. Burtell's turn up here. 1 might not be able to
(25) measurement of at least 6,600 cfs." (25) answer it, but I'll suretry, if | can.
Page 1169 Page 1171
(1) Did | read that correctly? (1) A. Widl, onthetitleit says Stream Depth. On
(2) A. That'sright. (2) theabscissait says Stream Depth. What depth are we
(3) Q. Andyoudon't have any information to suggest | (3) talking about?
(4) that that number isinaccurate, do you? (4) Q. Youknow, my question didn't pertain to the
(5 A. No,aslongasit's-- you know, it'sa (5) graph asmuch asit simply recorded what the discharge
(6) flood. That'skind of asmall to medium flood. (6) wasonthat date.
(7) Q. What's median discharge at Clarkdale? (7) A. Okay. Soyou --
(8) A. Oh,it'salittle over 100. (8) Q. That wasmy question for you, isdid you have
(99 Q. 100cfs? (9) any information suggesting that that 6,600 was
(10)  A. Alittleover, alittle over that. (10) incorrect? That wasall.
(11) Q. Wetalked you used the -- you used what's (11) A. That'sthe only reason for handing me this?
(12) called the Hyramethod for purposes of your analysisin |(12) Q. That's correct, Mr. Hjalmarson.
(13) thiscase, like you've done for the Gila, the Santa (13) A. Okay.
(14) Cruz, and the San Pedro, correct? (14) Q. Soturning back to the 1978 modern
(15) A. TheHyra? (15) recreationa boating standards that you have used in
(16) Q. 1978, the 1978 recreational standards? (16) these cases, do you have an understanding as to whether
(17)  A. Yes (17) that standard isintended to be applied to average
(18) Q. By Hyra? (18) stream depth in the cross-section versus maximum®?
(19)  A. Yes. (19) A. It would be maximum.
(20) Q. [ think some of us have referred to it as the (20) Q. Doyou have asense, Mr. Hjalmarson, for
(21) Hyramethod over time. Does that make sense? (21) whether this method isintended to be applied using a
(22) A. Okay. Yeah, okay, or federal method or Fish |(22) cross-section located in the shallowest part of a
(23) and Wildlife. (23) stream or in amore moderate depth portion of the
(24) Q. Andwe--thismay betesting your memory. |(24) stream or in adeeper pool? Do you have any sense
(25) Youand | had occasion to talk quite a bit about that |(25) for --
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A. | certainly do. Logically speaking, it would
be where you intend to do your boating, and that's
where you would apply your standard; and hormally you
do the boating -- well, in our case we're doing the
boating in the low flow, or which is often the main
channel.

Q. It'sreferred to asasingle cross-section
method; isthat right?

A. It'sasingle cross-section method, but the

(1)
(2)
(3)
(4)
(5)
(6)
(7
(8)
(9)

Page 1174

BY MR. HOOD:

Q. Letmeseeif | get an answer to my question.

If you're going to identify asingle

cross-section that's going to be representative for the
stream --

A. | didn'tdothat.

Q. Okay. It'sasingle cross-section method,
and if you're going to pick a cross-section or a small
handful of cross-sections that are supposed to be

(10) nature of the box that shows the range of the -- (10) representative of the whole stream and you're looking
(11) (Interruption.) (11) at what isthe minimum depth you need to float a modern
(12) DIRECTOR MEHNERT: I don't know if |(12) recreational craft, aren't you -- shouldn't you be
(13) that's his doing that. (13) placing your cross-sectionsin theriffles, whereit's
(14) THE WITNESS: The nature of thebox that |(14) the shallowest?
(15) encompasses arange of depth and of velocity -- (15)  A. | show that at the end of my report. | show
(16) DIRECTOR MEHNERT: Pardon me. (16) the Hyramethod, and then | show the range for the
(17) (A brief recess was taken.) (17) riffles, which gets down close to 2 feet, and then |
(18) THE WITNESS: | thought | covered this |(18) show arange for the ordinary condition, which are the
(19) earlier yesterday, but it has a rectangle there that (19) pools.
(20) hasarange of valuesrelated to navigability, and it's |(20) Q. That's not my question. Y our cross-sections
(21) kindof atunnel. Youcanlook at that. It'skind of |(21) arenotinriffles, true?
(22) atunnel that covers avariation of depths, say, down |(22) A. My cross-sections are not in riffles? I've
(23) thestream. Soit givesyouthisrangeyoucanuse, so |(23) already explained that there'sabias. Most of them
(24) you can useit asacross-section, but you can think of |(24) arein--let'sput it thisway: Most are in nonpool
(25) itinyour mind as going down the river. (25) areas. It'stoo deep to wade in many parts of that
Page 1173 Page 1175
(1) BY MR.HOOD: (1) riverinpools. I've explained this. So most of the
(2) Q. Letmeapproachitalittlebit differently, (2) measurements are made in riffle-type areas or in that
(3) Mr. Hjamarson. If you'reusing asingle cross-section | (3) transition zone we talked about alittle while ago.
(4) inan attempt to characterize the entire stream and (4) It'snot ariffle; it'snot apool. It's part of the
(5) what depth is sufficient for these recreational craft, (5) river channel that's controlled by the channel
(6) doesn'tit seem tofollow that whenyou'reselecting | (6) roughness, asopposed to some kind of obstruction
(7) thesingle cross-section, you ought to chooseapart of | (7) downstream which creates the pool.
(8) thestream that reflects the lowest depth for that (8) Q. Sonow areyou saying some of your
(9) stream acrossitslength? (9) cross-sectionsarein riffles?
(100 A. Wadll, yourelooking at ordinary and natural, |(10) Because | thought we went over this, that
(11) andin space, you know, ordinary you think of intime, |(11) they'renotin riffles?
(12) normally, but you can think of -- (12) A. Notrightinarifflearea. I've heard
(13) Q. Puttemporal away. We're talking about (13) peoplereferring to like ariffle area, and you would
(14) gpatial. (14) havewater, say, go through critical flow, and it comes
(15) A. Okay. You can think about space, and the (15) out acritical and you get into where what | think of,
(16) ordinary condition on the Verde River, whichisa |(16) asahydraulic engineer, as a channel-controlling
(17) pool-riffle stream, is pools. About 95 percent of that |(17) environment, which isnot apool and it's not ariffle.
(18) river could be classed asapool. Sothat would beyou |(18) It'sin between. And it'sthat area where the current
(19) could consider that ordinary, and that'swhereit'sat |(19) meter measurements are typical made by the USGS,
(20) least 3foot degp. It'sa3foot minimum representing |(20) because you can make very accurate measurements there.
(21) thewholeriver. (21) Q. Rifflesare shallower than these in-between
(22) MR. HOOD: Do we need to takeamoment | (22) areas, true?
(23) totry and fix this or keep going? (23) A. No. No, not necessarily. But -- no.
(24) DIRECTOR MEHNERT: Kegpgoing. |(24) Rifflesiswhere-- generally whereit startsto go
(25) MR. HOOD: Okay. (25) intocritical, critical and supercritical flow, and
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then it comes out.
Q. Sothe-- well maybe pull up some pictures
for February.

So when we look at where these cross-sections
are derived, it's visually going to show that those
areas are shallower than therriffles, isthat your
testimony, Mr. Hjalmarson?

A. No. They're shallower than the average

(1)
(2)
(3)
(4)
(5)
(6)
(7
(8)
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A. Yes

Q. Thistableisatablethat you presented in
other presentations to the Commission on other streams;
isthat correct?

A. It could be.

Q. Okay. And Table 1 istitled "Required stream
width and depth for various recreation craft as
determined by single cross section method." s that

(9) depth-- (9) right?
(10) Q. That'snot what | asked you. That'snotwhat [(10) A. Yes
(11) I'vebeen asking you. (11) Q. Isthat what it says?
(12 A. No. (12) If you go up towards the top of the page,
(13) Q. You'renot answering my questions. (13) there'saheading that says"Single Cross Section
(14) A. Theanswerisno. (14) Method." Do you seethat?
(15) Q. Okay. Soriffleswould be shallower than (15) A. That'sright.
(16) thesein-between areas? (16) Q. Let mereadthis. Let meknow if | get this
(17)  A. No, not necessarily. (17) right. It says"This method requiresthat only a
(18) Q. Inmost cases? (18) single cross sectional measurement be taken across a
(19) A. Insome cases, possibly. (19) stream. The product of such an approachisa
(20) Q. I'msurewell hear more testimony about (20) determination of the lowest flow acceptable for
(21) that, and we'll see what other people haveto say. It |(21) recreation. The approach is based on the assumption
(22) seemslike a straightforward point. (22) that asingle cross section, properly located, can
(23) Now, here are a couple of documentsrelated |(23) define aminimum flow requirement. Such a cross
(24) totheHyramethod. It'sInstream Flow Information |(24) sectionislocated at an area displaying the least
(25) Paper No. 1 and No. 6. And these are -- Freeport 15is |(25) depth across the entire stream.”
Page 1177 Page 1179
(1) Paper No. 5, whichis X037. Instream Flow Information | (1) Did | read that correctly?
(2) Paper No. 6 isFreeport 14, whichisalso part of X037. | (2) A. Yeah, that'sright.
(3) And turn for me, if you would, first let's (3) Q. Let'sturnto the other paper, Freeport 15,
(4) start with Paper No. 6, Mr. Hjalmarson, whichis (4) whichislInstream Flow Information Paper No. 5. And,
(5) Freeport 14. (5) actudly, I'm sorry, before we do that, staying on
(6) A. Okay, minedoesn't have that identification (6) No. 6, if you turn to Page 4, there'sa description in
(7) onit, but that's okay. (7) thefirst full paragraph about a computer program,
(8) Q. Areyou at Paper No. 67 (8) IFG-1? Doyou seethat?
(99 A. Minesaysbh. (99 A. Okay.
(10) Q. Yougotonethat says5 and you've got one (100 Q. Okay. And thiscomputer program has been
(11) that says®6. (11) developed to predict width and depth across the
(12) A. Wadll, I don't have onethat says 6. (12) transect of any stage? Do you seethat?
(13) Okay, I've got one that says -- no, 5. (13) A. Yes.
(14) Q. Instream Flow Information Paper No. 6? (14) Q. Let'sturn now to Information Paper No. 5,
(15) A. Oh, I'msorry. Okay. Theother oneyouhad |(15) whichisFreeport 15, which iswithin X037.
(16) handwritten. | waslooking for the samething. I'm |(16) And on Page 122, it says"Type 1 - Manning
(17)  sorry. (17) Equation Assuming Uniform Flow."
(18) Q. No, no problem. (18) Do you see that, about halfway down the page?
(19) Let'sturn to Page 3, please. (19) A. Yes.
(20) Table 1 here, we've seen thistable beforein | (20) Q. Andthentheresareferenceto IFG-1, that
(21) other PowerPoints you've presented to the Commission; |(21) same computer program that is referenced in Instream
(22) isthat right? (22) Fow Information Paper No. 6; isthat right?
(23) A. Okay, say that again? (23) A. Yes.
(24) Q. YouseeTablelonPage3of InstreamFlow |(24) Q. Okay, and it saysthe program outputs for
(25) Information Paper No. 6? (25) IFG-1include distanceto channel edge, in feet; is
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(1) thatright? (1) A. lItreadsasif it's something | may have

(2) A. Yes (2) doctored alittle bit.

(3) Q. Itincludes channel width, in feet; isthat (3) Q. Andisit from this Fewkes reference from

(4) right? (4) 1912, or what's the source reference?

(5 A. That'sright. (5 A. Let'ssee. Where are my quotations?

(6) Q. Cross sectional area, in feet squared, (6) "Natural condition."

(7) correct? (7) No, I'm usually pretty careful about

(8) A. That'strue. (8) quotations. Those would be my own words.

(99 Q. Wetted perimeter, in feet? (99 Q. Okay. Soisthis--doyou haveaprimary
(10) A. That'sright. (10) reference for thisinformation about Camp Hualapai, or
(11) Q. Surfacewidth, infeet, if weturn the page (11) isthisjust information you have in your mind?
(12) onto 1237 (12)  A. It'sprobably coming from Fewkes, though.
(13)  A. Yes (13) Q. Okay. What it says, that first paragraph, it
(14) Q. No.6ishydraulicradius, infeet; isthat (14) says"Camp Hualapai (1869 to 1873) - First known as
(15) right? (15) Camp Toll Gate, this post was established in May, 1869,
(16) A. Okay. (16) just southeast of Aztec Passon William H. Hardy's toll
(17) Q. Let'sskip one, because | want to save the (17) road between Prescott and Hardyville (which eventually
(18) best for last. (18) developed into Bullhead City). In 1870, it wastaken
(19) No. 8isdischarge, in cfs; isthat right? (19) over by the military to protect the road from Indian
(200  A. Yes. (20) attacks, but the troops abandoned the camp in 1873."
(21) Q. AndNo. 9isaverage velocity, in feet per (21) Isthat what it says?

(22) second? (22) A. That'sright.

(23)  A. Yes (23) Q. Sorisksassociated with travel in this

(24) Q. Okay. No. 7 isaverage depth of the channel, |(24) region back in thistime frame included the risk of

(25) infeet; isn't that right? (25) attack on theroad, just like it would have included
Page 1181 Page 1183

(1) That's the output -- (1) therisk of attack on the waterway; isn't that right?

(2) A. Yes (2) A. Yes

(3) Q. --of thiscomputer program? (3) Q. Let'sturntoAppendix G.

(4) A. That'sright. (4) A. Let memake 100 percent sure | understood

(5) Q. But you used maximum depth of the (5) what | agreed to.

(6) cross-section? (6) What attacks did you say; Indian attacks?

(7 A. | used maximum, yes. (7) Q. Yes

(8) Q. Let'sturnback to your appendices. Let'sgo (8) A. Indian attacks?

(9) toAppendix E? (9) Q. Yes
(100 A. D? (100 A. Okay.

(11) Q. E (11) Q. Appendix G, please, Mr. Hjamarson. Well
(12 A. E (12) start on Page 1 of that appendix. Thethl rd paragraph
(13) Q. Page2 of that appendix, once you get -- (13) says"Thefew historic accounts --

(14) A. Okay. (14) Are you with me on Page 1?

(15) Q. Allright. Page 2 of Appendix E from your (15) A. Okay.

(16) submittalsincludes -- Iooks liketheré'sasign, "Site |(16) Q. Third paragraph on Page 1 of Appendix G.
(17) of Old Camp Hualapai." Isthat right? (17)  A. Okay.

(18) A. Yes. (18) Q. Allright. It says"Thefew historic

(19) Q. Areyou withme? (19) accounts of navigating the Verde River occurred with
(200  A. Yes. (20) human-impacted conditions where the base flow was
(21) Q. Okay. Andyou seewe'retaking about Camp |(21) significantly depleted. Human impactsto the Verde
(22) Hualapai? (22) startedinthe 1860s."

(23) A. Yes (23) Did | read that correctly?

(24) Q. Okay. And it says, what you've written (24) A. Yes.

(25) here-- arethese your words, or isthisan excerpt? |(25) Q. What year did human impacts on the Verde
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begin, asfar as your understanding goes?

A. Theclosest | could cometoistheland |
owned in Camp Verde had an 1868 water right through the
Woods Ditch. Thereisan earlier -- there's an earlier
cana there, | think in 1966 or so, roughly that,
roughly.

Q. 18667?

A. Excuseme. I'msorry. | alwaysdo that.
1866.

(1)
(2)
(3)
(4)
(5)
(6)
(7
(8)
(9)
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through-going stream about .5 meters (Jwhich is
roughly] 1.5 feet) deep and 15 to 30 meters ([roughly]
50 to 100 feet) wide with a sandy bottom."
Isthat what it says?

A. Yes

Q. Andthenit goeson alittle bit lower, about
four or fivelines, it says "The banks of the low-flow
channel were estimated to be 3 feet (consistent with
the depth estimate).”

(10) Y eah, in the mid 18 -- 1865, '66, somewhere |(10) Isthat right?
(11) inthat range, thereisan earlier ditch. (11) A. The3feetl seeinthereisthe average
(12) Q. Sothediversionsinthe stream started in, (12) depth of theriver.
(13) roughly, the mid 1860s? (13) Q. Okay,itsays-- let'spick up wherel
(14) A. Yes, that I'm aware of. (14) stoppedreading. It says"Itisnot clear from the
(15) Q. Werestill on Appendix G. Let'sturnto (15)  survey notes whether this low-flow channel was within a
(16) Page54. (16) weéell-defined flood channel.”
(17) And you have G3, Channel Geometry, at thetop |(17) A. Oh, okay.
(18) of that page. Areyou with me? (18) Q. "TheVerdeRiver of the 1870's was described
(19)  A. Yes. (19) as'abeautiful stream of clear, pure water with an
(200 Q. AndG3aisGeomorphology of VerdeRiver |(20) average width of 100 links (66 feet) and an average
(21) Channd; isthat right? (21) depth of 3 feet.™
(22) A. That'sright. (22) And there's acitation to Foster; is that
(23) Q. Andyou state as follows; these are your (23) right?
(24) words. (24) A. That'swhat | said | wasreading, yes.
(25) "Because the subject of geomorphology of the [(25) Q. Right.
Page 1185 Page 1187
(1) natural channel of the middle Verde River is ably (1) And then it goes on to say "The banks of the
(2) treated by Phil Pearthree, Ph.D., the followingis (2) low-flow channel were estimated to be 3 feet
(3) from: Pearthree, P.A., 1996, Historical Geomorphology | (3) (consistent with the depth estimate).”
(4) of the Verde River, Arizona Geological Survey Open-File | (4) Isthat right?
(5) Report 96-13, 29 pages.” (5) A. Yes
(6) Isthat right? (6) Q. Let'sturn, were going to shift to your
(7) A. That'sright. (7) PowerPoint.
(8) Q. And so what follows on the next, at least, (8) A. You'regoing to my PowerPoint now?
(9) coupleof --itlookslikeafew pages, areanexcerpt | (9) Q. Weare
(10) from Dr. Pearthree's discussion of the historical (10) Let's start on Page 8, if you would. Sorry,
(11) geomorphology of the Verde River; isthat right? (11) I'minyour appendices. WEe'll come back to this.
(12) A. Yes. All of those arein quotation marks. (12) A. Now I'maping-pong ball.
(13) Q. Correct. (13) Q. No, | apologize. That'smy error. I'll come
(14) Let'sturn to Page 55. (14) back to that one.
(15) Y ou've talked over the last couple days a (15)  A. Which appendix?
(16) little bit about the surveys conducted by Foster in (16) Q. No, I'msorry, that was your addendum. |
(17) 1873 and 1877; isthat right? (17) haveyour addendum and your PowerPoint in the same
(18) A. Yes, Foster and -- yes. (18) binder. | thought | was going to your PowerPoint. |
(19) Q. [Ijustwanttoread alittle bit about what (19) went to your addendum. | apologize.
(20) Dr. Pearthree had to say about Foster'swork. Itsays [(20) A. Youregettingasoldasl am.
(21) "Low-Flow Channels. Cadastral surveysfrom the 1870's |(21) Q. Boy, wereall getting alittle bit older
(22) record evidence of a continuous low flow channel (22) thisweek.
(23) throughout Verde Valley that wasvery similartothe |(23) A. Yeah.
(24) modern low-flow channel of the Verde River. Surveys |(24) Q. Thanksfor bearing with us.
(25) conducted by Foster in 1873 and 1877 documented a |(25) Let's start on Page 32.
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A. Of the--

Q. Of the PowerPoint. We'l stick with your
PowerPoint right now.

A. Oh, okay. Okay, Page 32.

Q. Yeah, 32 of the PowerPoint.

Okay, we have a couple of pictures. Oneit
saysisabout 1900. The other oneislate 1800s. Is
it safe to say that if you had more specific date
information or what season we were dealing with, you

(1)
(2)
(3)
(4)
(5)
(6)
(7
(8)
(9)
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method you just mentioned?

A. It'saveocity-area method, and you can --
yeah, the velocity, you know, generally increases as
areaincreases. And | have alot of experience with
things like that, so | can look at that relation and
tell if what I'm doing is reasonable.

In a pool-riffle stream, you should be using
more than one method, because you're going from a
weir-type control to a channel-type control, which is

(10) would have included that? (10) the Manning equation.
(11) A. Yes. (11) Q. Isitinthe materialsthat you've provided
(12) The lower one definitely looks like summer, |(12) the Commission, the information that lets us know, for
(13) because of the vegetation, and the other one lookslike |(13) each set of depths that you estimated using an
(14) it could betoo. There'sfoliage out there. (14) equation, whether you were using the velocity equation
(15) Q. Butwedon't know if it'sJuneor if it's (15) versusthe Manning's equation?
(16) August, right? (16) A. No. | just explained | used more than one.
(17) A. No, you dont't. (17) Sol cameinto it severd different ways, based on my
(18) Q. Andthat makesapretty big differencein (18) experience, using hydraulic equations.
(19) termsof average discharge or median dischargeonthe |(19) Q. But we don't know which hydraulic equation
(20) Verde, whether it's June or August; isthat right? (20) you used in each instance?
(21) A. That'sright. (21)  A. No, right at the moment | might have trouble
(22) Q. Let'stakealook at the next page, 33. This (22) remembering.
(23) isSlide 33 from the PowerPoint. (23) Q. Okay. But at any rate, these maximum depths
(24) We have some photos, and at least one of them |(24) that you're presenting, they are the result of an
(25) isAugust 2014. Aretheseal -- | guessyou probably |(25) equation that you're applying using cross-sections?
Page 1189 Page 1191
(1) don't know exactly when the picturewastakenonthe | (1) A. They aretheresult of a hydraulic equation,
(2) cover of the Paddle Guide; but are these other three | (2) andlikel say, usually more than one.
(3) picturesall from August of '14? (3) Q. Why didyou calculate maximum depths using
(4) A. Onlytheoneistheonel'm sure of. (4) equations, rather than going to the GS and getting
(5) Q. The other ones, we don't know what time of (5) their maximum depth information that's measured for the
(6) yearitis? (6) cross-section?
(7) A. No. (7) A. |Ithink that'sagood question. | didn't go
(8) Well, the Paddle Guide, that's generic. Let (8) directly to their current meter measurements. | did
(9) mesee. Well, they're both summer, | think. (9) getlikethis high flow measurement, and then | ended
(100 Q. Okay. Soat least asfar asthe one on the (10) up doing the computationsas | just discussed. One
(11) upper left corner, that was taken in August, whichis |(11) reason for that is the measured discharge that they
(12) during the monsoon season; isthat right? (12) might provide to me wouldn't be the Q90 or the Q50 or
(13) A. Yes. (13) thedischarge I'minterestedin. So | would end up
(14) Q. Let'sturnto Page 38. (14) having to do hydraulic equations anyway.
(15) Now, thisis one of your cross-sections, (15) Sointhiscasel did exactly what you said.
(16) again. The maximum depthsthat you calculated, you |(16) | went to the USGS, asked for a high flow measurement.
(17) calculated those using Manning's equation based onthe |(17) They gaveitto me. They gave methat cross-section as
(18) cross-section and the relationship between depth and | (18) they defined it, and | used it.
(19) discharge; isthat right? (19) Q. Butyoudidn't get the other depth
(200 A. Theprimary equation | used, when | knew | (20) information they have that's actual measured empirical
(21) wasn'tinapool, wasthe Manning equation. 1 also |(21) dataasto depths at that cross-section, did you?
(22) looked at velocity-arearelationtoo. | didn't use a (22)  A. No, becausethisisacableway section, and
(23) single method on any of these. | looked at it acouple |(23) they wouldn't be measuring low flows at that section.
(24) of different ways. (24) Itwould be measured someplace else.
(25) Q. What'sthe other -- what's the vel ocity (25) Q. Whatever depth they are measuring at that
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particular location, would having that data have hel ped
you to calibrate your results?
A. Itwould have saved me alot of work if it
was available, and | would have asked for it if | knew
it would be available.
Do you know if it's available?
| know it's not.
Y ou know it's not available?
Not at this spot.

>0 >0 >0
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orient usalittle bit? So we're on Granite Creek.
Are we looking downstream on Granite Creek?

A. Yeah, you know, | can't tell from the water
if it'sup or down. | would have guessed upstream.

Q. Yeah, you're probably right, as| look at it
more closdly.

A. | know the highway is on the gage side and,
therefore, | would be going -- that would be looking
upstream, yes.

(10) What about the other cross-sectionsyou used? |(10) Q. Okay, so the highway ought to be on the right
(11) | did ask for their current meter (11) side of this photograph?
(12) measurements. (12)  A. Yeah. Youknow, you put the gage on the side
(13) Q. Didthey givethem toyou? (13) wheretheroadis, if you can.
(14) A. Yeah. I've shown you my cross-sections (14) Q. Makessome sense.
(15) supplied by the USGS. So | had that information, yes. |(15) Do you know what time of year this photograph
(16) The best sections | had were the Forest (16) wastaken?
(17) Service ones, because they covered awiderange. They |(17)  A. | don't think it's summer. Do you?
(18) surveyed the section and defined the low flow or the |(18) No, it'snot summer. So let'sleaveit at
(19) baseflow conditions using a current meter, soitwas |(19) that.
(20) anexcellent set of information for this study. (20) Q. Soother than saying it's not summer, you
(21) Q. Isall of the datathat you received from the (21) don't know what time of year it is?
(22) USGSrelated to measurements of the cross-sections, is |(22) A. No, | don't.
(23) all of that data presented in the materials that we (23) Q. Let'sturnto Slide 56, please.
(24) have? (24) Okay. And here'sthat 8,095 acres we talked
(25) A. | askedfor availableinformation. | knew of |(25) about of the area above Paulden; isthat right?
Page 1193 Page 1195
(1) someinformation that they had collected. They (1) A. That'sright.
(2) provided mewith what they had, and they apologizedfor | (2) Q. Andthenotes| took yesterday when you were
(3) not being ableto find some of it. (3) giving your direct presentation was that for Big Chino
(4) Q. Thatwasn't my question. All theinformation | (4) Creek, that we didn't have surveys and so you had to go
(5) that you have fromthe GS, dowehaveitdl inal of | (5) about quantifying those cultivated acres differently
(6) these materialsyou've put together and presentedto | (6) than the other areas; isthat afair summary?
(7) the Commission; do we have al of that information? | (7) A. Yes. The development up there occurred after
(8) A. Idon'trecal doing any type of (8) thesurveyswere made. | vaguely recall alittle
(9) cherry-picking or so forth. | believe everything is (9) information on the surveys. I'll just add onelittle
(10) therethat they provided me. (10) point of interest that some of the old-timers might
(11) Q. Let'sgoto Slide 54 of your PowerPoint, (11) appreciate.
(12) please. (12) Way at the upper end there of the Big Chino,
(13) A. 547 (13)  but downstream from Seligman, back in one of the early
(14) Q. 54 (14) surveys, 1870s or so, they found a 90-foot deep well on
(15) Thank you. That'sit. (15) Mr. Sullivan's property. | don't know if there was
(16) A. 547 (16) water init. Therewasno -- you know, nothing. But
(17) Q. Yes (17) if you're ahydrologist or groundwater person, you
(18) What's the name of this gage? (18) would appreciate what | just said, because nobody knew
(19) A. That'sGranite Creek. You know, | thinkit's |(19) that.
(20) cdled Granite Creek near Prescott, | believe, but (20) Q. Okay. Back to Big Chino Creek. So how many
(21) anyway, it's Granite Creek. There'sonly one USGSgage |(21) acres, how many cultivated acres, out of that 8,095 did
(22) on Granite Creek up there. (22) you attribute to the Big Chino Creek area, where we
(23) Q. Sothatisdepicting a USGS gage? (23) didn't have the survey information?
(24) A. Yeah. That'saUSGS gageright there. (24) A. Wait. Say that -- I'm sorry. Say it again.
(25) Q. Okay. Anddoyouknow --canyoutryand |(25) Q. Yep, behappy to.
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Okay. Focusing on Big Chino Creek, how many
acres out of this 8,095 cultivated acres did you
attribute to the Big Chino Creek area?

A. Just off the top of my head, about 800 or so,
| think it was.

Q. Andif wewant to get alittle more specific
and maybe alittle bit of backup for that, where do we
go in your materials?

A. You go to the series of NRCS photographs

(1)
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very old system. In engineering school | did a
research paper on centrifugal pumps, so | was very
interested in it.

What | looked at was -- I've been very
interested in the Big Chino for many years. I've been
up there quite a bit with the USGS and on my own. For
example, when | first started working up there, the
USGS was saying 20,000 acre-feet a year was being
pumped. And | looked it over and realized there wasn't

(10) takenin 1940. (10) that much. But 20,000, and that was going back before

(11) Q. Sodidyou estimate the number of cultivated |(11) | wastherefor several years. That's alot more than

(12) landsinthe Big Chino area based on those aerial (12) what | show here.

(13) photographs? (13) And so | looked things over, and | went and |

(14) A. That ended up being my primary source. (14) ended up getting it correct. | don't want to make a

(15) Q. Isthere anythinginyour information where |(15) long story about exactly how | did that, but | ended

(16) those acres are tabulated or discussed separate from |(16) up -- it resulted in asignificantly lower annual, you

(17) these other acres? (17)  know, consumption amount based on my research. So |

(18) A. No. | havenotesonthem. Thereason | (18) inherited something that wasn't quite right.

(19) haven't provided themis| used various methodsof |(19) Q. Sohow many of your roughly 800 acres from

(20) doing that, and, oh, | think about 15 different areas, |(20) Big Chino did you derive from the aerial photographs?

(21) andthen| ended up subtracting areaswherel knew [(21) A. Theareasthemselves?

(22) therewere cienegas. (22) Q. Fromtheaeria photographs that you

(23) Q. What other methods did you use other than the |(23) reviewed.

(24) aeria photography method for Big Chino? (24) A. Yeah, | basicaly did al of my

(25) A. | usedthe survey maps, the federal surveys, (25) identification on the aerial photographs, but | used

Page 1197 Page 1199

(1) asmuchasl could. (1) other sourcesto confirm what | was doing. And, like |
(2) Q. Butthosewere of limited value because you (2) said, | was using Photoshop, and | would dice it up on
(3) say most of the development in that area occurred after | (3) my screen, and then | had a cropping that | would, you
(4) thesurveys, right? (4) know, kind of like, you know, identify the area, and
(5 A. Right, right. SoI'm saying the surveyswere (5) thenl| ended up limiting the areas.
(6) of limited value, but | used whatever was on them. (6) Q. Did you do anything to account for the areas
(7) Q. Okay. Soyou used whatever limited (7) being cultivated in the Big Chino area, according to
(8) information was on the surveys; you used the aerial | (8) those aeria photographs, that were dryland farmed
(9) photographsfrom the 1940s. What other informationdid | (9) instead of irrigated?

(10) you use or what other methods did you usefor Big |(10) A. No,what| -- no. That'sagood question.

(11) Chino? (11) Thosedryland farmsthere, they werethere. They were

(12)  A. |didrely someon historic accountsin the (12) cienegas, and like I've said several times, | did my

(13) newspapers. | was aware there'san account of aguy |(13) darnedest not to include cienegasin this.

(14) putting acentrifugal pump in therein one of these | (14) What | found is, to be alittle more

(15) shalow wells| wastelling you about. There's (15)  specific, isyou could see old canals coming from like

(16) evidence of that, and | knew right where it was. (16) Walnut Creek. It wasread clear, that you can see

(17) Q. Sohow many acres did you attribute to that (17) thesediversion channels coming into the fields. Well,

(18) centrifugal pump? (18) those haven't been used for years. You go out therein

(19) A. That wasaportable one. (19) theground and see that it's been 10s, 50 years or more

(20) Q. How many acres did you attribute to it? (20) that they haven't been used.

(21) A. Tothat pump, | didn't, because it was on (21) Q. Isn'titpossible that some of the acreage

(22) wheds, so hewhedled it around wherever he needed |(22) you observed on the 1940s aerial photographs came into

(23) water. Andl've seenthat. | saw that pump. (23) cultivation midway during your period of record on your

(24) Unfortunately, | didn't photographit. | saw itin (24) stream gages?

(25) 1964, or | thought | was looking at that. It wasa (25) A. Isitpossiblethey -- please say that again.
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| want to make sure.

Q. Your period of record on your stream gage,
your period of record for the GS stream gage that you
use, runs from early in the 1900s up through what date?

A. You mean at the mouth of the Verde, the total
record at below Bartlett Dam, is that the record you're
talking about?

Q. Wherever along the river you wererelying on
USGS gage data to form your baseline for streamflow
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you said you have alow level of confidencein this
method and that you're not going to stand behind this.
You'reredly relying on the other two methods?

A. It'skind of in the ballpark. Y ou know, it
shows that, al right, it's roughly, you know, it's --
al the computations didn't show 10 cfs or they didn't
show 5,000. Y ou know, they bounce around where we're
talking about.

Q. If you didn't have Methods 1 and 2, would you

(10) that then you added back in for these cultivated areas, |(10) be testifying before this Commission that you were
(11) what was the period of record of those data sets? (11) confident in the results of your Method 3 to a
(12) A. Theyvaried. (12) reasonable degree of scientific certainty?
(13) Q. What -- and so -- (13) A. | might have considered Method -- that's
(14)  A. Atthemouth of theriver it was, what, 1898 |(14) pretty hypothetical, but I might have considered
(15) to19-- 1 did the analysisabout 1912 -- or excuse me, |(15) Method 3 accompanied by the width measurements, a
(16) 2012. That would be one period. (16) comparison of the survey -- the GLO survey widths along
(17) At the Paulden gage, | think, what isit, (17) theupper reach versus the present widths, because
(18) from'64 or '5 on to the present. (18) those strongly indicate that the historic virgin flow
(19) The Clarkdale gage, there's two periods; one [(19) wasmore.
(20) inroughly 1915, '14, '15, '16, and then we put that in | ( 20) Q. Let meget an answer to my question.
(21) inthe'60son to the present. (21) Method 3, not changing it, not adding on to
(22) Q. Soit'spossible that some of the cultivation (22) it, if dl you haveisthis standing alone --
(23) that you observed on the 1940s aerial photographsof |(23) A. Oh, adone?
(24) theBig Chino areadid not comeinto cultivation until |(24) Q. Holdon.
(25) partway through those periods of record, true? (25) You just have this. You don't have Method 1.
Page 1201 Page 1203
(1) A. | wasvery careful that what | was looking at (1) Youdon't have Method 2. Thisisall you'vedone. You
(2) werethevery old cultivated areas. (2) haven't done adifferent version of Method 3. You've
(3) Q. You'redoing this off of 1940s aerial (3) donethisMethod 3. Would you sit --
(4) photographs, right? (4 A. Andl don't have --
(5 A. Youbet. You canseeit, and | can take you (5) Q. Holdon. Hold on.
(6) out there and show you this stuff. (6) Would you sit in front of the Commission and
(7) Q. Youcantel what's been cultivated for (7) say that you have a high degree of scientific certainty
(8) 60 yearsversusfor 10 years? (8) that the results of this method are accurate, ina
(99 A. Usingthediversionsthere, canalsthat come (9) vacuum, just this method?
(10) from the channels, that you know haven't had perennial |(10)  A. | think on a SWAG you might put an error band
(11) for alongtime, that kind of thing. (11) of maybe 25, 50 percent. How does that answer --
(12) Q. How many acresdid you subtract away from |(12) Q. Wheredo you get the 25 to 50 percent on a
(13) what you observed on Big Chino because you said, you |(13) scientific wild-ass guess? Where do you come up with
(14) know what, thisis more recent, | don't want to count |(14) that band?
(15) this; how many acres? (15) A. My experience.
(16) A. | didn't even consider that. So where | had (16) COMMISSIONER NOBLE: whoa, whoa, whoa.
(17) toberealy careful wasthe cienegas. (17) THE WITNESS: My experience alone, which
(18) Q. Let'sturnto Page 60, Slide 60 of your (18) is54yearsof this stuff.
(19) PowerPoint. (19) BY MR.HOOD:
(20) Okay. ThisisMethod 3, and | think you (20) Q. Let'sgoto Slide 70.
(21) playfully referred to this as SWAG yesterday? (21) Did | get that acronym wrong? lsn't that the
(22) A. Yeah,it'saSWAG. | wastrying to milk (22) acronym you used yesterday, Mr. Hjalmarson, SWAG?
(23) anything out of this| could. (23) A. Pardon?
(24) Q. And]I think the transcript will reflect what (24) Q. What is SWAG?
(25) that acronymisfor, but what | wrote down yesterday is |(25) A. It'sascientific wild-ass guess.
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Q. Okay. Let'sgoto-- | just wanted to make
sure | hadn't misheard.

Let'sgoto Slide 70.

Okay, you described yesterday that these
lines are smoothed in places, that you're not concerned
with details. Keep it simple, stupid, was your other
acronym, KISS.
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But, like | say, it'sthere and I'm showing
it because there are things like that up there. So I'm
not hiding anything.
Q. Let'sgoto Slide 106, please.
The second bullet says " These techniques use
published information of the USBR, USGS, USFS, Salt
River Project, local historic newspapers and Federal

(8) And my question for you, Mr. Hjalmarson, is | (8) Land Surveys?'
(9) thereaversion of this graph that we can look at (9) Did | read that correctly?
(10) anywherethat is not smoothed; it'sjust the numbers, |(10) A. Yes.
(11) not smoothed? (11) Q. AndI recdl yesterday you having made a
(12)  A. | created it smoothed. (12) clarification that all of the reports are published.
(13) Q. Okay. Sotheansweristheresnotaversion |(13) Some of the underlying information is not published.
(14) of thisgraph that doesn't have that smoothing (14) Do you remember that clarification?
(15) involved? (15) A. Some of the under --
(16) A. [|don't remember doingone. | think thisis (16) Q. Some of the information supporting the
(17) what | came up with. Now, | might have been getting |(17) document, some of the information isn't actually
(18) tiredthat day. (18) published. Do you remember that? Y ou've gotten
(19) Q. Let'sgoto Slide 75. (19) information from various sources that may not be
(20) Okay. Thisisfrom a USFS Report, Percent of |(20) published, per se?
(21) study reach with indicated type of channel. Doyousee |(21) A. Oh, well, likethe current meter
(22) that? (22) measurements, you know, those aren't published. Maybe
(23) A. Yes (23) thedischarge for them is, but the measurement itself,
(24) Q. And that the dominant characteristic channel |(24) all that kind of information, no, that's not published.
(25) isC;isthat right? (25) Q. Andyou'vegone back to get some of that
Page 1205 Page 1207
(1) A. 61percent, yes. (1) other information, and I'm not playing gotcha. My
(2) Q. Yeah. Andsooneof the differencesbetween | (2) understanding of what you were saying yesterday is you
(3) Candsome of these other channel types, maybetakeF, | (3) wanted to clarify; some of thisinformation | relied
(4) for example, isthat this channel includes sandbarsand | (4) uponisn't really published, but the --
(5) gravel barsaspart of its characteristic; isthat (5 A. Yeah. Likel called Dan Neary at the Forest
(6) right? (6) Serviceand said, hey, you know, can you provide me
(7) A. Itshowsthatinthediagram. You'vegot a (7) withthis stuff, and --
(8) goodeye. Bermsand bars. (8) Q. Isall of theinformation that you relied
(99 Q. Let'sgoto Slide77. (9) uponinyour materials, or isthere somewhere sitting
(10) Okay. Andyou're -- | understand your (10) onashef inyour officein your home some of this
(11) approach. You used Hyra. You'retalking about (11) other information that's not here?
(12) recreationa watercraft like akayak or acanoe, andso |(12) A. Waell, | can think right offhand the Forest
(13) we may nhot have any trouble here. (13) Serviceinformation, | have a computer file on that,
(14) Y ou would probably agree with me, (14) thefilethey sent methat | never touched. | just
(15) Mr. Hjalmarson, that anything more significant thana | (15) copied it and then used it. So | have the original
(16) canoe or kayak isgoing to have avery, very difficult |(16) filethey sent me, as an example.
(17) time getting through thislocation; is that right? (17) Q. Andthat'snot -- we don't have that in your
(18) A. Waell, you might get that impression, because |(18) materids; isthat correct?
(19) it'sanoblique photograph at ground level, andit's  |(19) A. That's correct.
(20) notthree-dimensional. Soit'sreal hard to determine. |(20) Q. Anything else cometo mind that you've got in
(21) But at the very minimum, it looks like you (21) your file for working on this project that is not
(22) would haveto be alittle careful going through there. |(22) included in your appendices or your addenda or your
(23) ButlI'mnot-- | can't tell from that photo. There's (23) reports or your PowerPoint or the supplemental handouts
(24) noscaeonit,and | can't redly tell the spacing (24) yesterday?
(25) aong the channel between those rocks. (25) A. Widll, | havethefilethat the USGS sent me.
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| have the file the Sierra Club sent me. Those arein
my computer, | believe.

Q. Let'sgoto Slide 109, please.

And thisrelates to a survey March 1 through

20, 1911; isthat right?

A. Yes

Q. Do you know, did you do any digging to see
what kind of discharges we had in the month of March in
19117

(1)
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(9)
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We're moving on. If you want to do something, you can
do it on redirect, if you want to come back in
February. We're not -- I've got limited time left with
you, sir. We're going to move on to Slide 115.

CHAIRMAN NOBLE: We'readl going to
stand up and take a breath.

THE WITNESS: Okay.

(A brief recess was taken.)

CHAIRMAN NOBLE: Mr. Hood.

(100 A. I'mpretty surel looked at it. | think it (10) BY MR.HOOD:
(11) wasat or near base flow. | don't recall anything real |(11) Q. Thank you, Mr. Chairman.
(12) hig. (12) Mr. Hjalmarson, we're on Slide 115 of your
(13) Q. At or near base flow would be how many cfs? |(13) PowerPoint, and thisistitled John Day River in
(14) A. Wadll, it could up to afew hundred; acouple, |(14) Oregon - Flow duration curves; isthat right?
(15) 300. (15) A. Yes
(16) Q. Andyou're-- (16) Q. Comparison with natural flow of Verde and
(17)  A. Theremight be alittle direct runoff in (17) GilaRivers, correct?
(18) this. I noted there that there was split flow, and (18) A. That'sright.
(19) that does suggest it might be up alittle bit. (19) Q. Okay. Theredline andthe greenline are
(20) Q. Andlet's-- and you pull this out, this (20) your reconstructed flows for the lower Verde and middle
(21) particular set of field notes, to highlight the depths | (21)  Verde respectively; isthat correct?
(22) that were noted; isthat right? (22) A. Yes.
(23) A. That'sright. Along that entire township or (23) Q. Thedotstherethat you have for the lower
(24) that half of the township, which includestheriver, |(24) GilaRiver, those arefor your reconstructed flows of
(25) those are the four depths that the surveyor measured. |(25) the GilaRiver; isthat right?
Page 1209 Page 1211
(1) Q. Okay. ThisisFreeport 33, which is X045, (1) A. Yeah. Asl said earlier, those are from the
(2) and herewe have a Department of the Interior (2) study | did approximately 12, 15 years ago.
(3) publication, Geological Survey Water-Supply Paper 1313, | (3) Q. | think your testimony on that point was back
(4) andit'sacompilation of records of surfacewatersof | (4) inthe'05 time frame, does that sound right?
(5) theUnited States through September 1950. (5 A. Yeah, way back.
(6) Do you see that, Mr. Hjalmarson? (6) Q. Yep.
(7) A. Yeah (7) Then we have two black lines. And are these
(8) Q. Andif weturnto Page 693 of that excerpt, (8) based on gage data, or did you make some effort to
(9) which, again, is Freeport 33, we've got a chart of (9) reconstruct these flows back to ordinary and natural
(10) monthly mean discharge; isthat right? (10) condition?
(11) A. That'sright. (11) A. Thosearegaged. On thisriver they assume
(12) Q. Andfor March of 1911, the mean dischargewas | (12) that the current river, current flows, were essentially
(13) 2,372 cfs; isthat right? (13) the same asthe historic.
(14) A. That'strue. (14) Q. Who assumed that?
(15) Q. Andweve heard someinformation about work |(15)  A. Inthis, asfar as| understand the John Day
(16) that was donein February of 1911 over the course of |(16) study for ANSAC -- not ANSAC, but for the navigability,
(17) theweek. Canyou tell uswhat the monthly mean | (17) they assumed there was no significant impact by man.
(18) dischargefor February of 1911 was? (18) Now, to answer your question directly, |
(19) A. Whatisit, 2,5147? (19) simply took al the gage data available, loaded it into
(20) Q. Yep, that'sit. Thank you. (20) my computer, and believe me, there was like 50,000
(21) Let'sgoto Slide 115. (21) daily flows, and | ranked it and sorted it and plotted
(22) A. Now, wait aminute. Hold on just a second. (22) it. You'relooking at it.
(23) You'reimplying that the monthly dischargetellswhat's |(23) Q. Okay. Sol think | follow. | just want to
(24) going on during that survey? (24) makesure. I'mgoing to try and say thisin away
(25) Q. Mr. Hjalmarson, you answered my question. |(25) that'sayesor no. | just want to make surel
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understand.

The John Day information here, let's assume
there was some diversion somewhere affecting that
stream. Y ou've not attempted to reconstruct those
flows using Manning's, using a cross-section analysis,
using Method 1, 2, or 3. Thisisjust raw data,
whether it was diverted, depleted or not, correct?

A. Thisisdatafrom the United States
Geological Survey at two gages on the John Day River,

(1)
(2)
(3)
(4)
(5)
(6)
(7
(8)
(9)
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right?

A. Yes

Q. Andyou have a series of average depthsin
feet?

A. Yes

Q. Andif youwould look back at Freeport 33,
please, which is the Compilation of Records of Surface
Waters of the United States through September 1950,
which, again, is X045 in evidence, | know | asked you

(10) andl didjust what | said previoudly to that data. It |(10) about February. | just want to confirm that March was
(11) camefrom U.S. Geological Survey web sitefor two of |(11) aso running pretty high in terms of mean discharge for
(12) themain gageson that river, and thereit is. (12) that month.
(13) Q. Andif there were any depletions, you'venot |(13) A. You haveto -- when you look at this, you
(14) accounted for that here; isthat correct? (14) haveto read the general description on the left. It
(15) A. Ididn'tdoathingwithit. | sortedit and (15) accompanies.
(16) plottedit, and you'relooking at it. (16) Q. Here
(17) Q. Let'sgo, | want to page through your (17)  A. I'mawareof that.
(18) addendum now, Mr. Hjalmarson. I'm not goingtobounce |(18) Q. But that'swhat I'm asking you to read,
(19) back to your PowerPoint. So can we make aswitchon |(19) Mr. Hjamarson.
(20) the screen to your addendum so that people can follow |(20) A. Okay, I --
(21) aong? (21) Q. My questionis, can you please go to the
(22) A. Addendum. Let'ssee. Oh, gosh, | hopel (22) columnfor March. Go totherow for 1911.
(23) haveitin here. (23) Y ou can come back with all the explanation
(24) Let's see, how do | show the whole thing (24) youwantin February.
(25) there? (25) March 1911, the monthly mean dischargeis
Page 1213 Page 1215
(1) Q. It'sgoing to be one of those buttons. (1) 2,372; isthat right?
(2) MR. HOOD: Isthere a PowerPoint whiz (2) A. That'sright.
(3) who can tell us which one of these -- (3) Q. Themonthly mean discharge for February of
(4) MS. HERR-CARDILLO: It'snot a (4) that year was 2,514, isthat right?
(5) PowerPoint. It'saPDF, I'm pretty sure. Isn'tthata | (5) A. Wevecoveredthat. Yes.
(6) PDF you have open? (6) Q. Andthe January monthly mean discharge for
(7) (An off-the-record discussion ensued.) (7) that same year was 2,904; isthat correct? Isthat
(8) MR. HOOD: Thank you, Joy. (8) whatitsays?
(9) BY MR.HOOQOD: (99 A. That'sright.
(10) Q. And beforewe jump into your addendum, I'm |(10) Q. Let'sgo to Page 37.
(11) going to hand you Northwest Steelheaders Association | (11) Okay, we have a chart here related to channel
(12) versus Simantel. Thisis[113] P.3d 383, Oregon (12) slope and bankfull discharge, in cfs; is that right?
(13) Appeas Court, 2005. And I've got a highlighted (13)  A. Yes
(14) portion here on Page 391 of that opinion. (14) Q. Andwereyou here yesterday when | had one
(15) Canyou just, Mr. Hjalmarson, please read the |(15) follow-up for Mr. Fuller about the bankfull concept?
(16) highlighted sentence? Out loud, please. (16) A. Yes.
(17)  A. "Wenote, at the outset, that the hydrologic (17) Q. Didyou hear hisresponse to my gquestion
(18) dataindicatesthat, in 1859, the river's summer flow |(18) about how that relates to the ordinary high water mark?
(19) wasnhearly twicethat it istoday." (19) A. Yes.
(200 Q. Thank you. (200 Q. Why don't you give usyour understanding or
(21) Okay. Let'sgo to Page 8, please. (21) description of what bankfull isasit relates to the
(22) I'm sorry, Page 11 of the addendum, (22) bank of the normal channel, normal high water mark,
(23) Mr. Hjamarson. (23) however you define the bankfull condition?
(24) And here we've got in your red box, it's (24) A. Wadll, I commonly think of it as, oh, an area
(25) February 18to March 9, 1911, Surveyor Farmer; isthat |(25) occupied by the 1 1/2 to maybe 3-year flow. It's
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related to -- | think of it on the Verde asrelated to

a base flow, a discharge that's related to the forming
of the low flow channel, because it's a discharge that
represents many, many days of flow.

Q. Bankfull, just the term, conjures an image
that some bank is being -- you're reaching the level of
some bank. Isthat accurate?

A. Right, and -- yes.

Q. Isitthebank of the low flow channel; isit

(1)
(2)
(3)
(4)
(5)
(6)
(7
(8)
(9)
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at least that'stheway | heard it. And | just wanted
to clarify, were you perhaps talking about the
testimony you provided concerning the San Pedro River?

A. | don't remember what you're referring to.

Q. Wadll, you talked about the general nature of
your methods and using Manning's and cross-sections and
calculating maximum depth and using Hyra. I'm
paraphrasing, obvioudy, Mr. Hjalmarson. But you said
thisis similar to what |'ve described at the hearing

(10) thenormal -- or isit the ordinary high water mark; or |(10) at the SantaCruz. And | just wanted to confirm, you
(11) isit some other demarcation? (11) weren't --
(12)  A. It'sbelow the ordinary high water mark. (12) First of all, that's afair summary of the
(13) Q. Soisitthebank of the ordinary -- the low (13) work you've done for a number of streamsinvolvedin
(14) flow channel? (14) these proceedings, right?
(15) A. Itwould be of the low flow channel, yes. (15) A. That'strue. | usedit onthe Gila, also.
(16) Q. And so whatever bankfull requires, let's set (16) Q. Right, the Gila, the San Pedro, the Santa
(17) thataside. Let mejust make surel understand your |(17) Cruz. We're here on the Verde. Correct?
(18) chart. (18) A. That'strue.
(19) If the discharge required to reach this (19) Q. Okay. I just wantedto clear up for the
(20) bankfull condition is somewherein the neighborhood of |(20) record, you testified concerning the San Pedro. |
(21) twoto 5,000 cfs, that would push it into the braided |(21) don't think you testified on the Santa Cruz. Isthat
(22) category; am | reading this correctly? (22) right?
(23)  A. Yes (23) A. That'strue.
(24) If you note, | have an oval therethat covers  [(24) Q. AndI| may have just misheard you. You may
(25) arange. (25) have said the San Pedro, or you may not have said
Page 1217 Page 1219
(1) Q. Let'sgotoPage62. Werestill in your (1) hearing and you were just referring to your submittal.
(2) addendum. (2) | just wanted to clear that up.
(3) And here, Mr. Hjalmarson, can you describe (3) A. Let'sjustsay I'veused it before.
(4) for uswhat thisaeria photograph depicts? (4) Q. Yeah. |justwantedto clear that up.
(5) A. Thisisthe Verde River near the mouth of (5) And so you've used these genera
(6) West Clear Creek. (6) methodologies on these various streams, and they've
(7) Q. And thisphotograph seems to depict quite (7) lead you to conclude that the San Pedro River was
(8) nicely that C channel, which is the 61 percent (8) navigableinitsnatural and ordinary condition at the
(9) predominant channel form that we discussed on Page 75 | (9) time of statehood, correct?
(10) of your PowerPoint, that shows a number of sandbars |(10) A. That'scorrect. But it didn't have -- it
(11) throughout its course; is that right? (11) wasn't an optimum condition like Hyra shows for the
(12) A. Thereappearsto be some sandbars there. (12) Vede. It wasalower condition.
(13) Let me qualify that. That picture we saw (13) Q. Andyou used the same general methods to
(14) that the Forest Service produced, that's on the upper |(14) opinein submittals to the Commission that the Santa
(15) Verde, to be specific. But, yes, it does depict it (15) Cruz was navigable in its natural and ordinary
(16) down here. But | don't want to haveyou think that |(16) condition as of the date of statehood from the
(17) maybe 61 percent of thisriver down hereislikethat, |(17) international boundary down to the Picacho Peak area,
(18) likethis. (18) and the specific milemarker | don't recall?
(19) Q. Butyou agree, andit'sin your PowerPoint, (19) A. That'strue, yes.
(20) that 61 percent of theriver isthat C classification (20) Q. You received some questions from Mr. Slade
(21) of channel type, right? (21) about Mr. Burtell's report, and you talked about you
(22)  A. Abovethe Clarkdale gage, where they studied |(22) had afundamental concern about Mr. Burtell's approach
(23) it. (23) for how water was extracted from the ditch; isthat a
(24) Q. Yousad earlier today something about (24) fair paraphrase?
(25) information you presented at the Santa Cruz hearing, or |(25)  A. | had concern about applying that extraction
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to areduction of flow in the Verde, and my obvious --
the most obvious concern was related to he used present
conditions, and | know that they wouldn't apply to the
past very far.

Q. But hewas adding water back into the system
that was being diverted to reach a natural condition;
isthat the way you understand what he was trying to
do?

A. That'skind of what he was doing.

(1)
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has reduced over time?
I'm not asking you about ET. I'm asking if
the cultivated acreage has been in decline?

A. Widl, that'sobvious. Yes.

Q. You talked about the percentage of return
flows that Mr. Burtell calculates for purposes of water
put to use through irrigation that returnsto the
river. Do you remember that discussion?

A. Yes

(100 Q. Okay. Andsocanyoujust clarify what your |(10) Q. Andwhat | wrote down here, and | know it'sa
(11) concerniswith his approach? (11) paraphrase, isthat you didn't know if that was the
(12)  A. [I'll goback towhat | said this morning and (12) right number or not. Did | hear you correctly this
(13) just stay with that, because | didn't analyzeit much |(13) morning?
(14) beyond that. (14)  A. |didn't see enough information to give me
(15) But as | pointed out, a USGS report that (15) any confidencein that number.
(16) Sandy Owen-Joyce did, Bulletin No. 3, has conditionsin |(16) Q. Soyoudon't know if it'sthe right number or
(17) therethat would cast doubt on what hedid, andalot |(17) not, ismy question?
(18) of that doubt arises from the fact that there's (18) A. Right. | am suspiciousthat it's not.
(19) groundwater moving into the river alluvium from below |(19) Q. What do you base that on, Mr. Hjalmarson --
(20) and that kind of thing. (200 A. My experience.
(21) Q. What doesthat groundwater movement through |(21) Q. -- given that you have not -- you just
(22) thealuvium -- how doesthat interplay with concerns |(22) described repeatedly that you did not examine his
(23) you have about Mr. Burtell's analysis? (23) reportinany detail --
(24) A. Likel say, | don't want to go into details, (24) A. No, | didn't.
(25) but | do know that's going on, and he never mentioned |(25) Q. -- andyou're not prepared to discuss details
Page 1221 Page 1223
(1) it (1) assuch? That isadirect quote from this morning.
(2) Q. Wadll, istherewater that's leaving the (2) A. That'sright. | have alot of experience,
(3) system by some manmade factor that you think (3) and| looked at what he did. | was aware of what's
(4) Mr. Burtdl's not accounting for? (4) going onthereinthe natural hydrology. And | became
(5) A. |thinkit'sanatural factor he didn't (5) suspicious of that there's other factors at play that
(6) account for inthat regard. It'samanmadefactorin | (6) might affect what he thought he was doing.
(7) regard to the farming conditions have changed (7 And that's where I'm going to stand. | did
(8) significantly over time. It'sgonefrombigfarmsto | (8) notlook at itin detail, but | have alot of
(9) littleresidentia home sites. No mention of that was | (9) experience. I'vereviewed | don't know how many
(10) made, that | remember. (10) reports, hundreds of scientific reports, and | get
(11) Q. Andsol meant to get to this before. (11) pretty good at seeing when something smells alittle
(12) Commissioner Allen asked a question for you about the |(12) bit.
(13) reductionin -- (13) Q. Asdefromtelling usall that it smellsa
(14) A. That'sright. (14) little bit, do you have any information or evidence to
(15) Q. --cultivated areasin the area, and | had (15) indicate that Mr. Burtell's estimate of return flow
(16) troublewith your answer. (16) percentageis erroneous?
(17) But you do agree that the cultivated acreage  |(17)  A. Only my suspicion.
(18) hasreduced over time, if | understand your -- (18) Q. Okay.
(19) immediately prior -- (19) MR. HOOD: That'sall | have. Thank you
(200  A. No, I think | said-- | think | said that | (20) for your patience, Mr. Hjalmarson. Thank you to the
(21) think the evapotranspiration from the areais about the |(21) Commission. Appreciateit.
(22) same. (22) CHAIRMAN NOBLE: Eddie, | want you to
(23) Q. Okay. And hisquestion, which | don'tthink |(23) know thereisa Santa Claus, and he looks alot like
(24) youanswered, and my gquestion, which you haven't |(24) Mr. Hood.
(25) answered, is do you agree that the cultivated acreage | ( 25) MR. SLADE: | thought he looked like
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(1) Mr. Hjalmarson. (1 and CERTI Fi CATE GF REGSTERED REPORTI NG FI RVS
(2) MR. HOOD: That wasthe best lineof the | (¥ srate o amzowa )
(3) week. That was good. That was really good. (3) oty o mar el ) S5
(4) CHAIRMAN NOBLE: Isthere someonewho | (%)
(5) hasabout 20 minutes, or are we out of here? (5) I, JODY L. LENSCHON RWR CRR Certified
(6) MR. MCGINNIS: | have 20 minutes, but | (6) Reporter No. 50192 for the State of Arizona, do hereby
(7) have another Couple hoursto go with thaI, 0... (7) certify that the foregoing printed pages constitute a
(8) CHAIRMAN NOBLE: Would you just as soon (8) full, true, and accurate transcript of all the
(9) start when we convene next? (9) proceedings had in the foregoing matter, all done to the
(10) Because either way, you're going to get (10) best of ny skill and ability; and that the preparation,
(11) two shots. You're either go| ng to get -- (11) production, and distribution of the transcript and copies
(12) MR. MCGINNIS: | don't have a preference (12) conply with law and code as required by Arizona Code of
(13) oneway or the other. (13) Judicial Administration Section 7-206(F)(3).
(14) CHAIRMAN NOBLE: | feel likewedidn't |(14) | FURTHER CERTIFY that | conplied with the
(15) put inafull day, but... (15) ethical obligations set forth in Arizona Code of Judici al
(16) MR. MCGINNIS: | can do 20 minutes, but | (16) Administration Section 7-206(J)(1)(g)(1) and (2).
(17) | canalso let everybody go home now too. Either way. |(17) WTNESS ny hand this 11th day of January, 2015.
(18) Yes, | amacoward. I'vegot (18)
(19) Mr. Hjalmarson in front of me shaking hishead and | (19) Wﬂ)
(20) about to fall off, and Ms. Hernbrode is doing the same | ( 20) 7
(21) thing. They both want meto say they don't want meto | (21) o f_ité_dLW H
(22) start now, but | don't care. (22) Certificate No. 50192
(23) CHAIRMAN NOBLE: Inasmuch aswe were | (23)
(24) goingtofinishat 3:00, | think finishing 20 minutes | ( 24)
(25) early isnot awaste of time. Sowerecallingita (25) Reg ot of e Reporti ng i rm RL036
Page 1225
(1) day. We'reon our way home. Have agood weekend.
(2) Haveagood holiday. Well see you again sometime next
(3) year.
(4) (The proceedings adjourned at 2:40 p.m.)
(5)
(6)
(7
(8)
(9)
(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)
(21)
(22)
(23)
(24)
(25)
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1082:24;1104.22; added (8) 1221:17,25 1092:13,18;1093:22,;
[ 1165:14;1183:13,19; 1092:3,17,25; agreed (3) 1135:12,13;1138:10;
1197:12 1097:19;1125:19; 1108:21,1154:9; 1139:7;1144:14,16,22;
[113] (1) accumulation (1) 1144:16;1145:11; 1183:5 1146:5;1198:16
1213:12 1154:19 1200:10 agricultural (1) ANSAC (3)
[flow (1) accurate (12) addenda (1) 1113:2 1081:2;1211:16,16
1097:21 1108:24;1113:15; 1207:22 agriculture (9) answered (3)
[roughly] (2) 1122:19,20,1124:17, | addendum (9) 1081:23,24;1082:5, 1209:25;1221:24,25
1186:2 20;1147:19,20; 1187:16,17,19, 12,17,22;1121:8; apologize (4)
[which (1) 1150:15;1175:20; 1212:18,20,22, 1122:18;1123:19 1083:13;1132:18;
1186:1 1203:8;1216:7 1213:10,22;1217:2 Agua (2) 1187:13,19
acre (2) adding (2) 1120:16;1165:4 apologized (1)
A 1095:22;1122:22 1202:21;1220:5 ahead (2) 1193:2
acreage (9) address (1) 1106:3;1125:14 apparently (1)
abandoned (1) 1108:10;1115:3; 1090:4 Allen (12) 1160:22
1182:20 1117:16;1118:22; adequately (1) 1081:4;1099:10; Appeals (1)
ability (1) 1125:4;1199:21, 1096:23 1100:14;1109:6,8,9,13, | 1213:13
1107:16 1221:17,25;1222:3 adjourned (1) 18,1119:9,1122:1,7, | appear (1)
able (8) acre-feet (14) 1225:4 1221:12 1127:14
1085:6:1125:10: 1108:17,1109:24; adjust (1) allowing (1) appeared (2)
1126: 2; 1139: 9; 1144: 6; 1110: 6; 111325; 1100:6 1166:22 1087: 17; 1091:18
1163:13;1170:24; 1118:19;1139:12; adj usted (1) alluvial (1) appears (4)
1193:3 1140:5,23;1141:15; 1093:20 1162:21 1099:3;1111:9;
ably (1) 1144:1;1149:3,10; adjustment (1) alluvium (3) 1148:17;1217:12
1185:1 1166:20;1198:8 1093:22 1137:9;1220:19,22 appendices (4)
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		pumping (1)

		pumps (6)

		pure (1)

		purpose (1)

		purposes (3)

		push (2)

		put (15)

		puts (2)

		putting (3)



		Q

		Q10 (1)

		Q20 (1)

		Q5 (1)

		Q50 (10)

		Q50s (1)

		Q90 (6)

		quadrant (3)

		qualify (1)

		quantifying (1)

		quantity (1)

		quasi (1)

		quaternary (2)

		quick (1)

		quickly (1)

		quite (7)

		quotation (1)

		quotations (2)

		quote (5)



		R

		R4W (1)

		radius (1)

		raging (1)

		railroad (2)

		rain (3)

		rainfall (5)

		rainwater (1)

		raised (3)

		raising (2)

		range (11)

		ranges (2)

		ranked (1)

		rate (4)

		rates (1)

		Rather (3)

		rating (2)

		raw (1)

		RE (1)

		reach (15)

		reaching (1)

		read (24)

		readily (1)

		reading (3)

		readings (1)

		reads (3)

		ready (1)

		real (9)

		realized (1)

		really (12)

		reason (7)

		reasonable (3)

		reasoning (1)

		Rec (2)

		recall (14)

		received (2)

		Recent (3)

		recently (2)

		recess (5)

		recharge (1)

		Reclamation (2)

		recollection (3)

		recollections (1)

		reconstruct (2)

		reconstructed (2)

		reconstruction (1)

		record (29)

		recorded (1)

		records (13)

		recreation (2)

		recreational (7)

		rectangle (1)

		red (6)

		redirect (2)

		reduced (2)

		reduction (3)

		reexamine (1)

		refer (1)

		reference (24)

		referenced (2)

		references (1)

		referred (4)

		referring (8)

		reflect (2)

		reflected (1)

		reflective (2)

		reflects (1)

		regard (4)

		regards (1)

		region (3)

		Regional (1)

		registered (1)

		relate (3)

		related (11)

		relates (3)

		relation (3)

		relationship (2)

		relatively (1)

		Reliable (2)

		relied (4)

		rely (1)

		relying (3)

		remained (1)

		remaining (1)

		remember (11)

		remembering (1)

		remnants (1)

		removal (1)

		remove (1)

		repeatedly (1)

		replow (1)

		report (58)

		reporter (1)

		reports (8)

		represent (3)

		representation (2)

		representative (9)

		represented (1)

		representing (1)

		represents (4)

		Required (2)

		requirement (1)

		requires (2)

		research (2)

		residential (1)

		resource (1)

		Resources (4)

		respect (1)

		respectively (1)

		response (1)

		rest (2)

		result (3)

		resulted (3)

		resulting (1)

		results (5)

		return (7)

		returned (4)

		returns (2)

		revealed (1)

		reviewed (3)

		revisit (2)

		rich (3)

		riffle (15)

		riffle-type (2)

		riffles (11)

		right (165)

		right-hand (2)

		Rio (2)

		risk (2)

		risks (1)

		River (87)

		river's (1)

		rivers (6)

		road (11)

		roads (1)

		rocks (2)

		Ross (2)

		Ross' (1)

		Ross's (1)

		rough (4)

		roughly (18)

		roughly] (1)

		roughness (1)

		round (2)

		row (1)

		run (2)

		running (4)

		runoff (10)

		runs (2)



		S

		safe (1)

		Salt (1)

		same (18)

		San (9)

		sandbars (3)

		Sandy (3)

		Santa (8)

		satisfy (1)

		save (1)

		saved (1)

		saw (4)

		saying (12)

		scale (1)

		school (1)

		scientific (6)

		screen (3)

		se (2)

		sea (2)

		Sean (2)

		search (1)

		season (3)

		second (6)

		section (11)

		sectional (2)

		sections (1)

		sediment (10)

		sedimentation (1)

		seeing (2)

		seem (6)

		seems (7)

		seepage (2)

		seeped (1)

		seeping (1)

		segment (2)

		segments (1)

		selected (1)

		selecting (1)

		Seligman (2)

		senior (1)

		sense (6)

		sent (4)

		sentence (3)

		separate (1)

		September (3)

		series (3)

		Service (9)

		set (6)

		sets (3)

		settled (1)

		seven (1)

		several (5)

		shaded (1)

		shaking (1)

		shallow (8)

		shallower (5)

		shallowest (2)

		shape (4)

		shaped (2)

		shelf (1)

		shift (1)

		Shilpa (1)

		short (1)

		shots (1)

		show (39)

		showed (6)

		showing (2)

		shown (6)

		shows (7)

		side (6)

		sidesteps (1)

		Siding (1)

		Sierra (2)

		sign (1)

		significant (4)

		significantly (3)

		Simantel (1)

		similar (6)

		simple (3)

		simply (10)

		simulated (3)

		simulation (1)

		single (11)

		sit (3)

		site (5)

		sites (1)

		sitting (1)

		situated (2)

		situation (3)

		six (4)

		skip (1)

		Skull (2)

		Slade (12)

		Slide (29)

		slightly (2)

		slippery (1)

		slope (2)

		slow (1)

		slowly (1)

		small (23)

		smaller (1)

		smells (2)

		smoothed (5)

		smoothing (1)

		snowmelt (2)

		soil (3)

		solid (1)

		somebody (1)

		someone (1)

		someplace (1)

		sometime (1)

		sometimes (1)

		somewhat (1)

		somewhere (5)

		soon (1)

		sorry (17)

		sort (6)

		sorted (2)

		sound (2)

		Sounds (3)

		source (10)

		sources (5)

		south (2)

		southeast (1)

		southwesterly (1)

		space (2)

		spacing (1)

		spatial (1)

		speaking (7)

		specific (9)

		specifically (4)

		split (1)

		spoke (1)

		sporadic (1)

		spot (1)

		Springs (4)

		square (2)

		squared (1)

		SRP (1)

		stable (1)

		stage (1)

		stand (3)

		standard (8)

		standards (2)

		standing (1)

		start (15)

		started (3)

		starts (4)

		state (1)

		stated (1)

		statehood (7)

		statement (1)

		states (5)

		stating (1)

		station (5)

		stations (1)

		status (1)

		stay (4)

		staying (1)

		steam (3)

		Steelheaders (1)

		Step (5)

		stick (2)

		still (9)

		stopped (1)

		storage (3)

		storms (1)

		story (1)

		straight (1)

		straightforward (1)

		stream (30)

		streamflow (10)

		streamline (1)

		streams (8)

		strokes (1)

		strong (1)

		strongly (3)

		struggle (1)

		studied (2)

		studies (1)

		study (5)

		studying (2)

		stuff (5)

		stupid (2)

		subdivided (1)

		subflow (9)

		subject (2)

		submit (5)

		submittal (1)

		submittals (2)

		submitted (1)

		Subpart (1)

		substantially (1)

		subsurface (1)

		subtract (1)

		subtracted (2)

		subtracting (1)

		suction (1)

		sufficient (2)

		suggest (5)

		suggesting (1)

		suggests (1)

		Sullivan's (1)

		sum (2)

		summary (5)

		summer (6)

		supercritical (1)

		supervisor (1)

		supplement (1)

		supplemental (1)

		supplied (1)

		supplying (1)

		support (1)

		supporting (1)

		supports (1)

		supposed (1)

		sure (20)

		surface (6)

		surrounding (2)

		survey (22)

		surveyed (1)

		surveyor (4)

		surveyors (2)

		surveyors' (1)

		surveys (30)

		suspicion (1)

		suspicious (2)

		SWAG (5)

		switch (1)

		system (9)



		T

		T17N (1)

		tab (3)

		Table (14)

		tables (5)

		tabulated (1)

		talk (7)

		talked (14)

		talking (25)

		technical (1)

		techniques (1)

		telling (3)

		tells (2)

		temporal (1)

		tend (1)

		term (3)

		termed (1)

		terms (2)

		Territory (1)

		testified (3)

		testifying (2)

		testimony (10)

		testing (1)

		thalweg (3)

		Thanks (3)

		therefore (2)

		thick (1)

		third (5)

		thoroughly (1)

		though (4)

		thought (9)

		thousand (4)

		thousand-foot-wide (1)

		three (7)

		three-dimensional (1)

		through-going (1)

		throughout (3)

		tie (2)

		tied (1)

		tieing (1)

		times (1)

		Tinlin (1)

		tired (1)

		title (1)

		titled (2)

		today (7)

		together (3)

		told (4)

		Toll (2)

		took (4)

		top (8)

		tops (1)

		total (9)

		totally (1)

		touched (1)

		towards (8)

		township (6)

		transcript (2)

		transcripts (1)

		transect (1)

		transient (1)

		transition (2)

		traps (1)

		travel (1)

		treated (1)

		tremendous (1)

		tributaries (2)

		troops (1)

		trouble (10)

		true (18)

		try (6)

		trying (4)

		tunnel (2)

		turn (30)

		turning (1)

		turns (1)

		Twelfth (1)

		twice (1)

		two (24)

		two-thirds (4)

		type (8)

		types (1)

		typical (4)

		typically (1)



		U

		unable (1)

		under (9)

		underflow (1)

		underground (1)

		underlying (1)

		underneath (3)

		understood (2)

		Unfortunately (1)

		Uniform (1)

		Unit (3)

		United (4)

		units (1)

		unless (2)

		unlikely (1)

		untrue (1)

		up (58)

		upon (6)

		upper (16)

		upstream (7)

		urbanized (1)

		usage (1)

		USBR (2)

		use (27)

		used (67)

		uses (3)

		USFS (2)

		USGS (35)

		using (34)

		usually (2)



		V

		vacuum (1)

		vaguely (1)

		valid (1)

		Valley (15)

		valleys (6)

		value (2)

		values (2)

		variability (1)

		variation (2)

		varied (1)

		varies (1)

		various (7)

		vegetation (1)

		velocity (5)

		velocity-area (2)

		verbally (1)

		Verde (70)

		version (4)

		versus (8)

		vertical (2)

		via (1)

		view (3)

		virgin (17)

		visually (1)

		volume (2)



		W

		wade (1)

		wait (4)

		Walnut (3)

		Wash (1)

		waste (1)

		water (48)

		Water-Supply (1)

		watercourse (7)

		watercraft (4)

		waterfall (1)

		waters (2)

		watershed (4)

		waterway (1)

		way (31)

		ways (3)

		web (1)

		website (1)

		week (5)

		weekend (1)

		weighted (1)

		weir (1)

		weir-type (1)

		Welcome (1)

		well-defined (1)

		wells (7)

		weren't (2)

		west (3)

		wet (2)

		wetness (1)

		Wetted (1)

		what's (17)

		wheat (1)

		wheeled (1)

		wheels (1)

		whenever (1)

		wherever (2)

		Whipple (1)

		white (8)

		whiz (1)

		Whoa (3)

		whole (4)

		wide (4)

		wider (1)

		width (8)

		widths (12)

		wild-ass (2)

		Wildlife (1)

		William (1)

		Williams (2)

		Williamson (3)

		Win (3)

		Win's (1)

		winter (2)

		wishes (1)

		within (8)

		without (3)

		WITNESS (12)

		wondering (1)

		Woods (2)

		words (6)

		work (10)

		worked (2)

		working (3)

		wow (2)

		written (3)

		wrong (3)

		wrote (3)



		X

		X0 (1)

		X00 (1)

		X009 (1)

		X037 (15)

		X045 (2)

		X048 (1)

		XO (1)



		Y

		yards (1)

		Yavapai (5)

		year (21)

		years (14)

		Yep (3)

		yesterday (20)



		Z

		zero (1)

		zone (2)



		[

		[113] (1)

		[flow (1)

		[roughly] (1)

		[which (1)
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BEFORE THE
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BE | T REMEMBERED t hat the above-entitled
and nunbered matter canme on regularly to be heard
bef ore the Arizona Navi gabl e Stream Adj udi cati on

Comm ssion, State Senate Buil ding, Hearing Room 1,

© 0O ~N o o B~ wWw DN -

N NN NN NN R R R R R R R R R
g B~ W N B O © 00 N oo O A W N+~ O

1700 West Washington Street, Phoenix, Arizona,

commencing at 9:03 a.m on the 19th day of Decenber,

2014.

BEFCORE: WADE NOBLE, Chairman
JI'M HORTON, Conmi ssi oner
Bl LL ALLEN, Conmm ssi oner
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APPEARANCES CONTI NUED:

For the Salt River Project Agricultural

| nprovenent and

Power District and Salt River Valley Water Users'
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By M. Mark A. MG nnis, Esq.
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By M. John Helm Esq.
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Suite 210
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CHAI RVAN NOBLE: Good norning. Wl cone
to Day 5 of the ANSAC Verde River hearing. Have the
record reflect the presence of Comm ssioner Horton,
Commi ssioner Allen and Conm ssioner Noble, and that we
are in the process of continuing an exam nati on of
M. H almarson by M. Sl ade.

M. Sl ade.

MR SLADE: Good norning, M. Chairman.

Good norni ng, Conm ssi oners.

CONTI NUED CROSS- EXAM NATI ON
BY MR SLADE:
Q Good norning, M. Halmarson, and, again, if

| may call you Wn, to keep us as brief as possible?

A That's fine.

Q | appreciate that.

A And good nor ni ng.

Q | wanted to return for a second to the Hayden

report and conpare sonme of the work done in the Hayden
report to what you did. W're not going to
specifically |l ook at the Hayden report.

My question is, when you | ooked at the
agriculture in the surveys, you had to nake an
assunption that that agriculture continued through
st at ehood, because sone of those surveys were fromthe

COASH & COASH, | NC. 602- 258- 1440
www. coashandcoash. com Phoeni x, AZ
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1870s; is that right?

A That's correct. Mst of the surveys were
1871 and 1872.

Q D d Hayden and hi s predecessors have to nake
simlar assunptions about the agriculture irrigated
| and?

A | don't recall a simlar assunption, and, of
course, the prestatehood information in Hayden on nost
of the upper watershed isn't there.

Q But when Hayden did his report in 1940, the
previous data was fromcl1914. So he had to assune, to
a certain degree, that agriculture remained at that
point from 1914 to 1940, that is, continued?

A | don't specifically recall himmaking that
assunption, but he did present 1940 i nfornmation.

Q Did you find any other sources that confirned
your understanding of the agriculture | and aside from
the federal surveys?

A Say that again, please?

Q Did you find any other sources, newspapers,
personal recollections, that confirmed your
under st andi ng of the agriculture surveys and the
irrigated | and shown on that?

A Yes. There were historic newspaper accounts
that | used to corroborate the |and surveys. A good

COASH & COASH, | NC. 602- 258- 1440
www. coashandcoash. com Phoeni x, AZ
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exanple is, on the Big Chino Valley, | was aware that
in 1964, when | was up there, | was aware of shall ow
punpi ng, kind of, | guess you think of it maybe in the
subfl ow zone in the river or a shallow hole that was
dug and a centrifugal punp was bei ng used.

And | found a newspaper account in the late
1800s that described the purpose of that particular
centrifugal punp and so forth. So there was that type
of a connecti on,

Q | think it mght be hel pful if you noved your
m cr ophone back a little bit, because the volune is set
so high.
CHAI RMAN NOBLE: And, Wn, we apol ogi ze.
W can't seemto get control of the vol une.

THE WTNESS: That's okay. |It's partly

ny fault.
BY MR SLADE:
Q | would i ke to return to the cross-section

anal yses that you did. And so Step 1 was hydrol ogy,
Step 2 was getting the cross-sections, Step 3 was
putting the hydrology into the cross-sections. Do
have that correct?

A That's basically correct. It was basically
hydr ol ogy, then hydraulics, and then the eval uation of
navigability; and the hydraulics consisted of using the

COASH & COASH, | NC. 602- 258- 1440
www. coashandcoash. com Phoeni x, AZ
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cross-sections that were avail able and associ at ed
hydraul i ¢ conput ati ons.

Q Ckay. Can you explain for the Comm ssion the
standard practice that you used to put the hydrol ogy,
put the flow into those cross-sections? Did you use a
conmputer; did you use calculations; and is that
standard practice?

A Yes, what | used was standard engi neering
practice. It involved conveyance-sl ope conputations
or, basically, the use of Manning's equation. And for
the section controls it involved the use of kind of

wei r equations, except for parabolic riffle.

Q |s that generally how determ ning depths is
done?
A In ny 31 years with the USGS, working nostly

on surface water, that was standard practice.

Q And you cal cul at e maxi num dept hs as opposed
to average depths. Could you explain why?

A | believe that nmaxi num depths are nore
representative of navigability for a river |ike the
Verde, because | knew enough about it to know t hat
you're not going to float a 20-foot w de barge down
that river. So | knewthat, going in, that -- and it
could be a little biased, if you wanted to argue havi ng
a fully neutral approach to this. But |I knew going in

COASH & COASH, | NC. 602- 258- 1440
www. coashandcoash. com Phoeni x, AZ
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that we're dealing with small watercraft, and so that
was the initial basis for ny analysis, and | knew t hat
maxi mum dept h woul d be nore representati ve of sone kind
of average depth for small watercraft.

Q And | hate to get you up this early, but
woul d you be able to show the cross-section channel
representation at Cl arkdal e and depict the maxi num

dept h as opposed to the average depth?

A Looki ng downstream
Q So this will be Exhibit 48, X048.
A Looki ng downstream bel ow the section control

for the gage, or approximately 100 feet, plus or m nus,
this is the typical shape of the | ow fl ow channel where
there's base flow | personally have nmade at |east two
dozen current neter measurenents at this |ocation.

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

sonet hing like this.

Let's just assunme this is the low point in
the channel. So that would be the naxi mum depth
somewhere in this area. The nmean depth woul d be
somet hi ng consi derabl y hi gher because of this panhandl e
condition here. So if you take the total
cross-sectional area and divide it by this w dth,
you're going to get a depth that is representative of
the entire cross-section. Part of that cross-section
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has nothing to do with navigability.

Now, if you had sonething like a channel |ike
that and you picked it by the red left bank -- excuse
me, right bank. |If it was shaped |ike that, kind of
| i ke a parabola, then you woul d expect that the average
dept h m ght have sone neaning if you're focusing on
wi de watercraft.

And there's a general relation between
maxi mum dept h and average depth for a nice
par abol i c- shaped channel .

Average depth is approximately two-thirds of
t he maxi numdepth. So in this general area, for the
rating for the gage, using the discharge fromthis
| ocati on and the gage hei ght at the gage, in other
words, using the rating at the gage, | determned a
maxi mum depth at the riffle, which would be a little
above where these neasurenents are nmade, of about
3 feet for the 0. So that woul d be equivalent to
roughly 2 feet average depth. This is a real rough
compari son.

Now, because of this panhandl e shape, if |
was applying that to this cross-section, | would expect
a |l esser depth than 2 feet for the average depth at
this particular |ocation, where nost of those |ow fl ow
nmeasurenents were nade at this gage.
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Q Thanks.

A Let ne add one thing. This general, the
concept there, applies anywhere on the river. The
ef fect of a nonparabolic shape, in other words, with a
littl e panhandl e and so forth, that is typical of many
Cross-sections.

Q So, again, is that part of the reason why you
used, at least in the upper Verde, multiple
cross-sections as opposed to just using the Paul den or
t he d arkdal e gage?

A Yes. | felt it was -- well, | used what was
conveni ent, where current neter neasurenents had been
made, and then like |I explained on the Forest Service,
you're basically overwhelned with data with 108
cross-sections. So | used what the Forest Service
selected for ne as representative, and | did check
those, and it appeared representative to ne.

Q Do you know if a boating channel, which
you're calling the maxi mum depth, is that sonething
that rivers have, that all rivers have, sone rivers
have? |Is that a characteristic of rivers to have a
maxi mum dept h, which you call the boating channel ?

A Yeah, it varies howit's used, but generally
speaking, |ike the Mssissippi R ver, for exanple, the
navi gati on channel is the part that has the maxi mum

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





© 0O ~N o o B~ wWw DN -

N NN NN NN R R R R R R R R R
g B~ W N B O © 00 N oo O A W N+~ O

VERDERIVER VOLUMES5 12/19/2014 1088

depth. It can be dredged to keep it a nmaxi mum dept h.
In the Mssissippi, for exanple, there's -- a lot of it
I s braided, so you m ght have three or four channels.

In the exanple | presented at the Santa Cruz
hearing, | showed a plan view of the navigation channel
for a piece of the Mssissippi in a braided reach, and
It showed cl early where the navigation channel was, and
then it showed, | think, about three other channels
that weren't navi gabl e.

So the answer is, yes, the navigation is
associ ated with the thal weg.

Q So if I heard you correctly, you said that if
you | ook at navigation maps or sonething of that sort
for the Mssissippi Rver, there wll be an indication
on where the thalweg or the maxi num channels are, and

t hat i ndi cates where boats shoul d pass through; is that

correct?

A CGeneral |y speaking, you' re absolutely
correct.

Q And if we take -- if we conpare that to the

Verde, in sonme ways are the boating guides for the

Verde simlar to those maps that you would have on the

M ssissippi, in that they tell you where your channel,

your maxi mum depth, m ght be and where you shoul d boat ?
A | own several of the -- or a few of the
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boati ng guides, and | honestly haven't studied them
wel | enough to answer that. | have listened to the
boaters at the hearing this week, and they all seemto
be tal king about the thalweg or the deepest point that
t hey foll ow.
Q | f you could turn in your PowerPoint to
Slide 88, please.
A Let's see, where am| at there?
Let me work ny way down fromthere. Let's
see, that's 84. Ckay.
That one?
Q Yes. And this -- am|l correct that this
slide conpares depths today to depths you found when

you reviewed the federal |and surveys?

A. This is w dths.
Q Excuse nme, w dths.
A. These are the wwdths. The wdths for the

federal surveys are at or before statehood. There was
a survey that had a couple of widths that was, | think,
1912 or right near statehood.

Q Now - -

A But those represent the early -- the federal
surveys are basically prestatehood. And then the other
group are fromthe USGS and the Sierra C ub and Forest
Service, the col ored ones.
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Q Now, as widths increase on ariver, is it
generally a true statenent that depths decrease?

A The maxi mum depth -- as wi dths increase --
well, for this reach -- let nme kind of address that
guestion to the upper reach, and which this represents.

W' re just about certain that the channel
hasn't changed nmuch in a long tine. So these w dths
represent, basically, the sanme channel configuration.
And for that condition, as the wi dths increase, you
expect it's because of discharge increases, like in
this case the base discharge. And there would be an
associ ated increase in depth, nean depth.

Now, if you're going to conpute average
depth, you can get sonething real funny happen if you
have panhandl es. You can actually get a decreasing
average depth as di scharge increases.

Q So just because the federal |and surveys show
a w der channel does not nean that there was |ess
dept h, because in your opinion there was nore
di schar ge?

A | feel strongly that it supports the
hydrol ogy Methods 1, 2 and 3. | feel strongly that
t hese i ncreased w dths support ny hydrol ogi c anal ysi s
that comes up with roughly 30 cfs nore base flowin the
upper reach.
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Q | would like to talk about the federa
surveys you exam ned. You nentioned that you knew one
of themwas during snownelt or runoff conditions; is
t hat correct?

A Yes, for -- those are the surveys for the
river itself, and down in the | ower reach or the reach
bel ow t he O arkdal e gage, and specifically down towards
the nmouth, there were a couple of surveys made in
February, | believe.

On one of those surveys the surveyor clearly
noted that the Verde R ver was very | ow

Q And what tinme period was that when he nade
the note that it was very | ow?

A | believe that survey was in February or
March, or nost of it mght have been in February.

| can further answer that. There were two
surveys where a depth of 5 feet was determ ned. One of
those was in the winter period. That appeared to be
affected by direct runoff fromsnownelt, and possibly
both of those 5 foot depths, that were fromdifferent
surveys. | assunme that both of those had sone direct

runoff in them |ike | said yesterday.

Q Coul d you turn to page or Slide 70 in your
presentation, please.
It's 70, so a little further back, | believe.
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A |'msorry. kay.

Q Is it true that this picture depicts how you
added in flow to account for poststatehood and post -
ordi nary and natural conditions in the mddle and | ower

Ver de area?

A kay, these curves represent the natural
runof f .
Q And you got to this curve -- this is

representative of your Method 2 that you used for the
m ddl e and | ower Verde; is that right?
A | used Methods 1, 2 and 3 for the upper

Verde. | used the Bureau of Rec virgin flow and the
di fference between that and the nean annual flow for
the entire period of record at the nouth for,
basically, the reach fromthe bel ow C arkdal e gage to
the mouth. So that showed 100 cfs difference. So
t ook the present conditions and added 100 to determ ne
t he average annual for that reach. And that's for both
t he average and the nedi an.

For the base | determ ned that independent of
t he Bureau of Reclamation. That's from USGS Report
HA- 664 or 644. |I'ma little groggy this norning. But,
anyway, it's the Anderson or the Freethey Anderson
report that |'ve been using for all rivers for base
flow for the 0. So | just sinply added 100 to those.
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And for the reach to the C arkdal e gage,
which is here, 5040, | had about, roughly, a 30 cfs
gain there. And then | just prorated, kind of
linearly, fromthat point to the O arkdale gage. So |
had a, roughly, 70 cfs that | just alnost linearly
increased. So | went from30 to 100 total at the bel ow
Canp Verde gage.

And you have to note what | say up at the
tops here. G aphs are snmoothed in places, but show
sufficient detail to assess the navigability.

So I'mnot paying careful attention to mnute
detail here. It's kind of like we're keeping it
sinple, stupid. Not reference to you. That's what |
say to nyself.

Let me add one thing here. | wll admt that
t he nedi an discharge | used down at the nouth is
probably high. Now, the reason for that is | used the
pre-Bartlett Damdata to determ ne that nedi an because
| had daily discharges to work with. After Bartlett
was built, the records down at the nouth are adjusted
for storage and evapotranspiration, and it's basically
an adjustnent to the annual val ues.

So | used a period that was known to be wet.
It's called a wet period. Wat really determ nes the
wet ness there, though, are a couple of real high years,
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two or three real high years of runoff. Many of the
years are kind of nornmal.

So | determ ned the nedian from what
information | had, knowing full well that it mght be a
little high. And the way ny assessment worked,
however, the nedi an doesn't have a trenendous influence
on ny determ nation of navigability as such. 1It's the
@0 and down in that range that's critical for the
Verde River.

Q Just have a few nore questions.
Have you ever seen a beaver dam bel ow

Per ki nsvil | e?

A No. |'ve seen beaver | odges bel ow
Perkinsville. 1've seen one.

Q And was that in the bank of the river?

A Yes.

Q Did it affect navigability of the river?

A No.

Q You're famliar with M. Burtell's report; is
that right?

A |'ve read M. Burtell's report, yes.

Q | nst ead of using consunptive use of plants,

he uses irrigation data and then determ nes how nmuch of
that water would flow back into the river; is that your
under st andi ng?
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A That's -- | guess that's generally ny

under st andi ng, yes.

Q Do you have any issues with the nethod he
used?
A Yes. |I'mnot really prepared to tal k about

details as such.

There's one general issue | have with it.
Like | said earlier, 25 foot of ny property was an
easenent for the biggest ditch in the Verde Valley, the
Wods Ditch or it's called the Verde Ditch. That's one
of the ditches M. Burtell used.

The Dianond S Ditch, I"'mvery famliar with
that. A good friend of mne lives near the end of it,
Dr. Tinlin, and I've been along that ditch. |[|'ve seen
the automatic gates there presently used.

And the Eureka and the other little one up
above, |'ve seen those, but | haven't been over them
like | have the two | argest ditches.

But in general, what's happened there is the
irrigation practices on the two big ditches has
changed, because the area has becone urbani zed and
farm and has been subdivided, typically in acre or
hal f-acre lots. Each of those lots has its irrigation.

So back in the old days, where the farnmers
were irrigating, there was just a few farnmers on the
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ditches and they were irrigating large areas. And the
irrigation practices were kind of like this: [If you
were down towards the end of the Verde Ditch, for
exanpl e, there often wasn't enough water in the ditch
to direct onto your fields and nake it all the way to
the end of the field before it infiltrated. So they
had storage ponds where they recharge up the storage
ponds and then open the gate on those, and they had
enough di scharge to irrigate entire fields to get water
down to the end.

And so there was practices that were
different and there were far fewer headgates and so
forth. And that was basically true on both of those
di t ches.

So when you use a nodern situation, you're
dealing with a whole bunch of irrigators, and these
amateurs often irrigate far nore than they should and
they're irrigating all the tine.

So there's that fundanental difference of how
water is extracted fromthe ditch that woul d affect
what M. Burtell did. So if he's inplying that his
nmet hod can be used in the early days, | have a probl em
that, and he didn't adequately explain his way out of
that situation. So that's one fundanmental problem
had with it.
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Q |'mgoing to read a part fromM. Burtell's
report. It's Exhibit X009, and | believe this has to
do with what you were just tal king about, and it's
Par agraph 77 on Page 18 of his report.

"Recent neasurenents by Ross do, however,
provide an estimate of the percentage of irrigation
di versions in the Verde Valley that return to the
river. Between Cctober 2008 and May 2010, Ross
nmeasured the quantity of surface flow diverted into and
directly returned to the Verde R ver along four
ditches - D anond S, Eureka, Okay, and Verde. He found
t hat, on average, approximately 43 percent of the water
diverted was directly returned to the river. The
remai ni ng 57 percent was either consunptively used or
seeped back to the river via the subsurface. For the
pur poses of flow reconstruction | assuned that, between
1910 and 1940, 57 percent of the water diverted from
the Verde River and its tributaries for irrigation was
depleted fromthe river and needs to be added back to
the river above the gages. A summary of Ross'
diversion and [flow data --] return flow data is
provided in Attachnent F."

s that related to what you just talked

about ?
A Yes, it is. There's other factors in there
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t oo, but you have to overcone that fundanental problem
| just described to argue that that nethod is valid.
Conditions in -- you know, at statehood were far
different than they are now.

Q So if | understand you correctly, Ross's
report says that 43 percent of the water diverted would
have returned to the river, and that was done in a
study from 2008 to 2010. You're saying that irrigation
practices have changed?

A Definitely.

Q And that |ess water woul d have returned to
the river than 43 percent?

A | don't know. It would be different, though.
There's other factors there I'll nmention briefly.

Sandy Onen-Joyce wote a hydrol ogy report of
the Canp Verde area back, | think it was, Bulletin
No. 3, Arizona Water Conmi ssion Bulletin No. 3 or 2,
sonmething like that. | was her supervisor at the tine
when she did that report. She knows what she's doing,
and she described the groundwat er/surface water
conditions there and the ditches.

And there's sonme fundanental things that are
overl ooked in what Burtell is doing. One of themis
there is artesian seepage com ng up underneath that
river. | don't recall Burtell nentioning that at all
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but there's a groundwater/surface water connection
there, that seemto have been overl ooked, that would
i nfluence his results. At least it appears to ne it
woul d.

He does nention a delayed return to the river
through irrigation and seepage, where water woul d come
back to the river eventually, but that's as close as |
saw about this full description of the hydrol ogy of the
system

COW SSI ONER ALLEN: M. H al marson
guesti on.

Whul d you not concl ude, because of the
devel opnent and the transition fromfarmng, basically,
to housing, that there is less land that currently is
bei ng cul tivated?

THE WTNESS: No, not at all. | think
there's a strong correlation that it's roughly the
sanme; but people that own acres of |and don't know how
toirrigate, and the diversions aren't nonitored there,
general |y speaki ng.

On the Verde Ditch you can irrigate
whenever you want, and sone peopl e take advantage of
that. They'Il irrigate pecans every five days or so.
They literally drown their pecans, and they don't grow
right. | can show you orchards, snall orchards, that
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are like that.

So they tend to overirrigate. And as |
expl ai ned yesterday, ny estinmate of the Q0 at the
Clarkdale gage is a little | ess than what you see on
the flow duration curves that | displayed, and the
reason | didn't adjust that is because of this nmounding
effect of the groundwater by overirrigating that's in
the USGS records, the current records, poststatehood
records. And that nounding water eventually returns to
the river.

So the factors have changed, but | can't
say that the | osses to evapotranspiration have changed.
| don't think they've changed very nuch.

COW SSI ONER ALLEN: Okay. Thank you.
BY MR SLADE:

Q You nentioned a little bit about artesian
wel s, and yesterday you tal ked about cienegas. Wuld
you agree with Jon Fuller, in his testinony, when he
stated he believed the marshes that were described in
the Verde Vall ey were outside of where the main channel
woul d have been?

A Yes,

agree with that.

Q Do you agree that at the tine of statehood,
t here woul d have been a mai n channel going through the
Verde Val | ey?
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A Yes.
Q Coul d you turn to Slide 75, please?
| mght have m ssed this yesterday, but which
segnent is this slide tal king about?
A This is the upper reach above the C arkdal e
gage.
Q So this would be characterized as ASLD

Segnment 17?

A | guess approxi mately that, yeah.
Q And this shows that 61 percent of the river
above Carkdale is, | believe what you called, a

meandering character, which is C on here?

A Yes. Al four of those classes there are for
a meandering river.

Q And do you have any opinion on what different
segnments of the river, as you nove downstream of the
Cl arkdal e area, m ght have | ooked |Ii ke when conparing
It to this chart?

A Vell, | think you would have to go to the
percentages that | have up at the top of that graph.
Those are percentages fromthe Forest Service report,
and | just sinply inserted themon this Forest Service
figure.

General ly speaking, you're going to get quite
a variation. You mght have Condition B and then --
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for alittle, and then, you know, a mle downstream you
m ght have Condition F, and it mght go back to C and
E. It would be a mxture of those.

Q Coul d you turn to Slide 90, please?

And we noved past this slide yesterday pretty
quickly. I think this is an inportant slide, so |
wanted to have you read, if you could, your nedian
depths that you cal cul ated for each cross-section that
you used; and if you could read the mle or the

| ocation and how it corresponds to the nedi an depth.

A You nean how | conputed each one of those?
Q No, just, for exanmple, Mle 3.3, 2.4 feet.
A Yes, that's the nmedian depth | got, yes, at

t hat | ocati on.

Q And SRP you got 2.6 feet there?

A Yes.

Q And at Mle 6.8 you got 3.9 feet?

A Yes.

Q And at Paul den you got 2.4 feet?

A Yes.

Q And at Mle 16 you had 3.3 feet?

A Yes.

Q And at Bear Siding you had 3.1 feet?
A Yes.

Q At Mle 23.3 you had 4.2 feet?
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A Yes.

Q And Perkinsville you had 2.5 feet?

A Yes.

Q And at Mle 25 you had 1.9 feet?

A Yes.

Q And at Mle 32.2 you had 3.0 feet?

A Yes.

Q And as we already tal ked about, at C arkdal e
you had 3.1 feet?

A Yes.

Q | f you could turn to Slide 115, please?

A 1157

Q 115.

| believe it was the Chairman that asked
about the John Day River, so | wanted to conme back to
this slide.

Can you explain this again? |'mnot sure |
under st ood exactly what you were tal king about.

A The two bl ack curves are for the John Day
River at two of the gaging stations on the river. So
t he dashed one and the solid one, the black lines, are
for the John Day.

The dotted red one represents the | ower Verde
River, and the green one represents the mddle. So I
think that's at the -- the red | think is at the nouth,
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if I"mnot m staken, and the green one is at the bel ow
Canp Verde gage, | believe.

There's two dots on there. One is the nedian
for the lower Gla and the @0 for the lower Gla that
| did nany years ago.

Q And | believe it was M. Hood, when he was
examning M. Fuller, that tal ked about February and
March as big runoff periods, and that woul d be depicted
on this chart as the -- where the black |line noves up
pretty high?

A Vell, that would be for the John Day. On the
red, the winter nonths or, let's say, periods of storns
woul d generally be up in this area here, you know, the
QR0 and above, that kind of area.

Judging fromthe shape of these curves, you
have base fl ow goi ng, roughly, 70, 80 percent of the
year. And so the direct runoff, a lot of the February
runoff would be reflected in the, let's say, the QO,
the @b; 5 percent of the tinme it's equal or above that
amount .

Q And were you here when M. Hood had
M. Fuller renpbve any accounts that occurred during
February and March because he believes they' re not
reflective of the tine when the river is ordinarily
navi gat ed? Were you here for that?
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A Vell, that's a grossly naive depiction of the
actual runoff variability of the Verde Ri ver when you

say sonething |ike that.

Q But you were here for that?
A | heard sonething |like that, yes.
Q And you were here when M. Hood, instead,

said that let's count the other nonths when it was nore
of a base flow, is that right?

A | heard sonething to that effect, yes.

Q And the base flow of the Verde, is that
| arger or smaller than the base flow of the John Day
Ri ver?

A Wl |, these graphs show at the | ower reach
down near the nouth approximtely, oh, 37 percent of
the time the Verde is equal to or greater than the John
Day; and the upper part, roughly 20 percent of the tine
it's greater, equal to or greater than the John Day.

MR SLADE: M. Chairman, those are all
t he questions | have. Thank you.

CHAI RVAN NOBLE: Thank you, M. Sl ade.

| s there anyone el se who wi shes to
guestion M. H al marson?

MR HOOD: Yes, M. Chairman. | think
|"mup first on our side, although I think it's
M. Helms turn, if he has any questi ons.
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MR HELM | don't have any at this
poi nt .

CHAI RVAN NOBLE: Let's go ahead and take
a break now for 15 mnutes. That puts us back in here
at 10: 05.

(A recess was taken from10:00 a.m to
10: 06 a. m)

CHAI RVAN NOBLE: M. Hood,
M. H almarson, are we ready to proceed?

Pl ease show the presence of the three
Conmi ssi oners and M. Hood.

MR HOCD: Thank you, M. Chairnman.
Good norning to the Conm ssion. Sean Hood, again, on
behal f of Freeport Mnerals Corporation. Wth us
today, again, is the client representative, Shilpa
Hunt er- Patel , senior water counsel for Freeport, and,
of course, M. Burtell is with us again, and he'll be
testifying, it looks like, in February. Good norning.

CHAI RVAN NOBLE:  Maybe.

MR. HOOD: Yeah, nmaybe. W'I| see. W

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

CROSS- EXAM NATI ON

BY MR HOOD:
Q Good norning, M. H al marson.
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A Good norni ng, again.

Q There's a ot of materials here. You' ve done
alot of work; is that fair to say?

A That's fair to say.

Q kay. So I'mgoing to try and streamine it,
but it is going to be a | ot of page-by-page gquestions
as things arise. 1'mgoing to probably have a little
nore organi zation at the beginning and then sort of
page through. Okay?

A That's fine.

Q | f you have any questions about what |'m

asking or what nethod |I'mtalking about, please just

| et me know. And we'll get on the sane page, okay?
A Ckay.
Q Coul d you go to -- oh, do you have the

ability to pull up your report as well as the
Power Poi nt ?
A | can. I'ma little slowat using this. It

woul d take a while, but | do have the reports in this

conput er.
Q Ckay. We'll start on the PowerPoint, and if
we need to bounce around, we'll see how it goes. W]l

struggl e through together. How does that sound?

A Ckay.
Q Thank you, M. H al narson
COASH & COASH, | NC. 602- 258- 1440
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MR SLADE: | al so have a book that |
can give him if it makes it easier, with his report.
MR. HOOD: Thank you. W'Ill see how it
goes. Thank you, M. Sl ade.
BY MR HOOD:

Q M. H almarson, could you go to page Slide 51
of your Power Poi nt?

You're there. This is the first slide
dealing with your Method 1, which is you cal cul ated
irrigated acreage, you multiplied it by the consunptive
use, and then you cal cul ated what the reduction in base
fl ow woul d have been.

|s that a general summary?

A That's a general summary.

Q kay. First question for you,

M. H al marson, you spoke about this yesterday, this
3.15 acre-feet per year, which is your consunptive use
factor. You described this being a relatively new
nunber from ADWR and | think anot her agency. Can you
descri be that?

A That's a nunber that's been agreed upon
recently based on recent studies, and the USGS al so
uses that nunber, ADWR does; and it's a nunber that
t hey consider nore accurate than what the nunbers that
were used in the past.
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Q What nunbers were used in the past,
M. H al marson?

A Ch, there was one in the high 2's, 2.9
sonmet hing, or sonmething like that. | honestly don't
renmenber exactly, but they were a little different.

COW SSI ONER ALLEN:  May | ask a
question at this point?

MR HOCOD: Please, Comm ssioner Allen.

COWM SSI ONER ALLEN:  The 3.15 is
reflective of what type of crop?

THE WTNESS: That's an average, and it
Is related to the Verde River.

COW SSI ONER ALLEN: Ckay, so it's
specific with regard to -- is it the upper Verde or the
entire Verde?

THE WTNESS: It's used for the entire

Ver de.
COW SSI ONER ALLEN: Okay. Thank you
very rmuch.
BY MR HOOD:
Q Can you give us -- | didn't see it in here,

but it mght be in one of your appendices or one of
your reports. Can you give us the citation to the
reference for this 3.15 acre-feet per year?

A It is in ny report.
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Q Could you find it for us, please?
A It was Don Pool, the nodeling report.
Q So this -- while you're looking, let ne ask a

foll owup or clarifying question.

Is it then your testinony that the
3.15 acre-feet per year cones fromthe Pool and others
2011 USGS nodeling report?

A Yes, it cones fromthat one and -- but they
used -- they're basically using what ADWR cane up wth,
and | understand they worked it out in consultation
with the USGS.

MR HOOD: May | approach, M. Chairman?
CHAI RMAN NOBLE: Yes. And | think we'll
just show on the record a continuing permssion to
noni ntim dati onal approaches to the wtness.
MR HOOD: | will take sort of sidesteps
on ny way over instead of a direct charge.
Thank you, M. Chairmn.
BY MR HOOD:

Q M. H almarson, what |'m handing you is
Freeport 32. If it has an X00 nunber assigned to it, |
don't know what that is yet. | don't think it's on the
website. This was subnmitted nore recently than our
| ast XO desi gnati on.

MR HOOD: M. Mehnert, do we have one
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yet?

BY MR HOOD:

Q So this is, at any rate, Freeport 32. It
wll be identified on the index that we use in our
briefing as Freeport 32.

And, M. Halmarson, is this the Pool and
others report that you were referring to?

A It appears to be, yes.

Q kay. So | leave it to you, M. H al marson,
as to whether it's better for you to plow through your
report to try and find the page citation and then get
us there in Freeport 32, or just sinply refer to
Freeport 32.

A Vell, let's see, I"'mgoing to have to go --
| et me go back to ny reference to nake absolutely sure
that's the one.

Ckay, the reference to that report is on

Page 21 of ny main report. And | say Page 37.

MS. HERNBRODE: M. Hood, for reference,
t hat has been assigned a nunber. It's X037, | believe.

MR HOOD:. M. Halmarson's report?

M5. HERNBRCDE: No, the Regional
G oundwat er thing, sorry.

DI RECTOR MEHNERT: She's right, and then
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your nunber is your tab.
MR HOOD: Correct.
So for the record, Freeport 32 is X037.
DI RECTOR MEHNERT: Correct.
MR. HOOD: Thank you.
THE WTNESS: 1In the |lower |eft-hand
corner of Page 37 is the reference to the 3.15.

Do you want nme to read it?

BY MR HOOD:

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

A On the | ower left-hand, the | ast paragraph on
t he page.

Q kay. Yeah, please read it.

A Let me just read that |ine.

"The data sets include --"
Q Let ne make sure I'min the right place.

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

A Ch, did | say left?

Q | thought so.

A Ckay.

Q | see it. |It's on the |lower right-hand side.
A That's right.

Q kay. Please continue, and we just have to

talk and read fairly slowly for the court reporter.

A Ckay, I'Il just read that sentence there.
COASH & COASH, | NC. 602- 258- 1440
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"The data sets include only the | ocations of
agricultural fields, but no information for crop type,
applied irrigation, or period of irrigation.
Consequently, the fields were assigned a wei ghted
irrigation factor of 3.15 acre-feet per year."

Does that satisfy you?

Q Yeah. The citation there is to Arizona

Depart nent of WAter Resources, 20007?

A That's right, and this is the USGS report,
and there's the connection.
Q Thank you, M. H al marson
Please flip to -- well, so for the area

upstream of the Verde above the headwaters, you
determned that there were slightly over 8, 000 acres in
cultivation; is that accurate?

A The area above the headwaters is the Bil
WIlians watershed.

Q | s that where you determ ned there were over
8,000 acres in cultivation?

A No, |'m studying the Verde River. Above the
headwaters is the Bill WIlians watershed. It's a
di fferent watershed. Ask the question correctly.

Q So the portion above Paul den is where you
determ ned there were over 8,000 acres in cultivation?

A That's correct.
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Q And you did that by exam ning | and survey
plats and field notes fromthe government Land O fice;

is that correct?

A That was ny primary nethod. On the Big Chino
| used other information too.

Q Let's stick with the plats at first, and |et
me ask a general question. |If it turns out that
that -- and | think the total figure, and you can check
me on Slide 57 -- oh, that's fromyour report, so let's
not do that.

But the total figure that you determ ned for
t hat portion of the Verde above Paul den was 8, 095
cultivated acres; is that right?

A Sounds about right, yes.

Q kay. Just as a matter of mathematics, if
that nunber is overstated, then the inpacts that you
calculated to the base flow are al so overstated, true?

A It woul d depend on the degree, but yes.

Q ' mnot asking nmatter of degree. |'mjust
saying if those nunbers are overstated, so are the
resulting inpacts that you cal cul ated, correct?

A Yes.

Q Let's take a look. You talked a little bit
yesterday, M. H al marson, about dryland farmng; is
that right?
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A Yes.
Q Did you make any efforts to determ ne what
portions of the cultivated acreage above Paul den were

dryl and farm ng?

A Yes, | did, and it is discussed in the
report.

Q Can you point us to that section?

A kay, the first reference | cone to doesn't

specifically say dryland farmng; but in the WIIlianson
Val | ey Wash, on Page 6 of Appendix D, | make reference
to a marshy area and a cienega, and this is the typical
type of area where you woul d have dryland farm ng. And
| say | excluded it. The surveyors excluded it too.

Q So when you were in the process of exam ning
the plats, if you determ ned that cultivated acres were
potentially associated with a marshy cienega, you did
not use those in your 8,095 cultivated acres?

A Yes, that was not included in the 8,000
nunber. | just showed you one exanple. | clearly
di scuss that for Del Rio Springs, where | elimnated, |
don't know, approxinmately half of it or a significant
part of it.

And then on the Big Chino, the Big Chino was

a real dicey area, but, yeah, | did the sane thing in
Bi g Chi no.
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Q And | ooki ng at Page 6 of Appendix D, are you
referring to the survey Novenber 7 through 13, 18717

A The survey of Novenber 7 through 13, 1871
for township 16 north, range 4 west.

Q And can you tell us -- | don't have a
cross-reference here to your PowerPoint. |'mnot sure

that that plat is depicted. Do you recall?

A No, it's not. | just gave one exanpl e.

Q So is this sonmething you can readily pull up
so people can see this plat?

A If I do, do you want ne to go back to the

Power Poi nt then? |Is that what you're going to do to ne

her e?

Q Potentially. If it's going to be a
probl em - -

A That's going to be a problemwth ne. | told
you at the start this will be alittle difficult for

me, you know, to play ping-pong with all this stuff.
So if you can stay with one, I would be nore than happy
to discuss this with you.

Q | f you had one report, it would be a | ot
easier to stay with one. You' ve got about seven

docunments, M. H al marson.

A That's the point.
Q |'"'mtrying to cover the nmaterials that you
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presented, sir, and | think that's fair, so...

A |'maware of that; but if you want to take,
you know, discussion in a couple of days -- you know,
in a couple of nonths, we can do that. It just doesn't

make sense to nme to bounce nme around |ike that.

Q Vell, let ne ask you, referring to Page 6 of
Appendi x D, which is in the fourth or fifth docunent
you presented in this case, can you describe verbally
t hen, so that we have a record, sir, which of the | ands
depi cted on that survey plat you excluded from your
8, 000- sone-odd cultivated acres above Paul den?

A | basically excluded the round marsh area,

t he 200-foot dianeter area, that the surveyors clearly
mar ked as a marsh.

Q And so you've got sone green nunbers
associated with cultivated acreage; is that correct?

A Yes.

Q Can you tell us which of those nunbers you
excl uded fromyour analysis, or did you just sinply not
put a number on the nmarshy area?

A | sinply did not put a nunber on it, is the
best answer; and the nunbers | used are shown.

Q The green nunbers that are depicted on Page 6
of Appendi x D, those are included in your
8, 000-sone-odd cul tivated acres above Paul den, correct?
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A Yes.

Q kay. D d you do anything, M. H al marson,
to eval uate what cultivated acres depicted on the GO
plats were dryland farm ng associated with just normal
rainwater irrigation as opposed to a marshy ci enega
condi ti on?

A | eval uated the surveyors' notes, as they
i dentified these acres of cultivated land, and | did
use that. As | explained yesterday -- and | know what
you're leading up to here, and it entered ny mnd too,
that | mght be including some. It's possible | am
I ncl uding some dryland there. | was doing ny best to
avoid it, however, and using what information | had.

Wien | used the 5 cfs channel |oss, that |
didn't need to use, as | explained earlier, that | have
experience in | osses of average flow to channels and so
forth, | had this in mnd alittle bit. If | mssed
sonme, then I'mcovering it wth roughly the
1,000 acre-feet represented by the 5 cfs.

Q Goi ng back to ny question, | think the answer
that | got out of that is, no, you did not exclude any
cul tivated acreage above Paul den that was dryl and

farm ng not associated with a nmarsh or cienega,

correct?
A Basically, yes. Basically, yes. But the
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nunbers | used are the green nunbers.

Q And so any | ands that have a green nunber on
them if those happen to be dryland farm ng, your
nunber's overstated, true?

A Yes, it could be, at that tine, yes.

Q This is Freeport 11, and this is -- | don't
think I have an XO for that, is what nmy notes suggest,
unl ess CGeorge corrects ne.

COWM SSI ONER ALLEN: Do you have copi es
of that for us?

MR HOOD: It's in the record, and |
don't have extra copi es.
BY MR HOOD:

Q M. Halmarson, this is "The Resources of
Arizona, A Manual of Reliable Information Concerning
the Territory."

Do you see that?

A Yes.

Q kay. And it's dated 1881; is that right?
A That's right.

Q Ckay. Turn to Page 85 of that docunent, if

you would. And there's a heading for Yavapai County.
Do you see that?
A Ckay.
Q And it reads "The principal body of farm ng
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land in this county is found along the valley of the
Verde. This valley averages froma few hundred yards
toa half a mle inwdth. The soil is a rich |oam
and in places a black nold of greater fertility. The
river bottomis settled its entire length, where it is
not confined to canyons. There's plenty of water for
irrigation, and good crops are raised in the driest
season. Corn, wheat, and barley are the principal
productions. Although but little attention has been
paid to fruit, it has been denonstrated that fine
grapes and peaches can be grown in this valley.
Qut side of the Verde the farm ng | ands of Yavapai are
confined to small valleys situated fromfour to six
t housand feet above sea |l evel. Anong the nost
| nportant of these valleys are WIIlianmson, Chino,
Peopl e's, Agua Fria, Skull, Kirkland, and Wal nut G ove.
Their soil is generally a rich nold, fornmed by the
detritus fromthe surrounding hills. There is no water
for irrigation in nost of them and farnmers depend
entirely on rain for the raising of a crop.”
Did | read that correctly M. H al marson?
A Yes.
Q | understand that this is X037, and it's
Freeport 11 is the tab within X037.
MR. HOOD: Thank you, Ms. Hernbrode, for
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t hat .
BY MR HOOD:

Q |*' mgoing to approach now with Freeport 10,
which is also part of X037, and this is fromthe
Departnent of the Interior Census Ofice; is that

right, M. H al marson?

A Yes.

Q And it's a report on "Agriculture By
Irrigation.”" |Is that right?

A That's right.

Q And if we turn, let's start on Page 81, and
there's -- towards the bottomthere there's a section

dealing with Yavapai County; Do you see that?

A Yes.

Q Do you see there's a sentence about
two-thirds of the way down that paragraph that begins
"Along the line"?

A Yes.

Q And it says "Along the line of the Atlantic
and Pacific railroad, which crosses the county from
east to west, at an elevation fromb5,000 to 7,000 feet,
some crops, especially for forage, are raised wthout
irrigation.”

Do you see that?

A Yes.
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COW SSI ONER ALLEN: M. Hood, where
that railroad crosses is primarily in the Seligman
area, substantially above, at a higher elevation, than

the valley of the Verde; is that correct?

MR HOOD: | haven't raised ny right
hand. | think you' re correct about that, Commi ssioner
Allen. And certainly M. Halmrson, |['msure, is
aware of that fact, and as wll be M. Burtell. It's
sinmply to illustrate that there was dryland farm ng

occurring in the region.
BY MR HOOD:

Q Let's take a | ook, M. H al marson, at your
Appendi x C, and we're | ooking at Page 3. Let nme know
when you're there, sir.

A Ckay.

Q And the text there fromthe Arizona M ner
(Fort Whipple, Arizona) 1864 to '68, July 20, 1864, is
in regards to sone agriculture that was bei ng engaged
in by a M. RE Farrington; is that accurate?

A That's accurate.

Q kay. And it describes that M. Farrington
has about one acre planted with cabbage, nelons,
et cetera, which he is supplying with water by neans of
a punp.

Do you see that?
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A Yes.

Q And that's a punp fromGanite Creek; is that
right?

A That's what it says.

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

that what it says?

A That's right.
Q And this report states that he is
irrigating -- or he's cultivating those five or six

acres without irrigation; is that right?

A Yes.

Q Let's stay in Appendix C and go to Page 9.
And we have a Census Report, the second figure.

Do you see that?

A Page 9?

Q Correct, of Appendix C

A Ckay.

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

Bulletin of the Twelfth Census on the Agriculture of
Arizona contains nuch matter of interest pertaining to
irrigation.”
Do you see that?
A Yes.
Q kay. And it lists several counties and
ditches, mles in length, construction, acres under
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ditches, acres irrigated in 1899, and average acres
irrigated per mle of canal.
Are those the col ums?

A Yes.

Q And for Yavapai County, this census reports
that there, in 1899, were 8,730 acres being irrigated
t hr oughout the county; is that right? That's what it
says?

A Wll, let's see. In the Acres Under Ditches
there's 22,778 acres. And then in the next colum, is
t hat the one you're asking about?

Q Yeah, ny question, M. H almarson, is about
the colum that is headed Acres irrigated in 1899. And
It says 8,730 acres, does it not?

A Yes, it does.

Q kay. And you would agree that if that
figure is accurate, there's no way that 8,000 of those
8,700 were all above Paul den, correct?

A Assum ng, as you say, if those figures are
accurate, yes.

Q Because we all know that there was nore
irrigation occurring in the Verde Valley at that tine
than the 700 that would be |left over, notw thstandi ng
the rest of the county; isn't that right?

A It seens to be.
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Q Let's go to -- you woul d agree,
M. H almarson, that one explanation for that
di screpancy in figures would be that a | ot of the
acreage that you identified above Paul den does not fit
within the acres being irrigated because they are
dryland farm ng and are not, therefore, being
irrigated; is that one possible explanation?

A | don't know.

Q Page 14 of Appendix C

And you know what, this one | was able to
cross-reference with your PowerPoint. Could you go to
Power Poi nt Page 537

Actually, let's go -- I"'msorry. Yeah, 55.
You' re one step ahead of nme. This is a better exanple.
This is the exact sane figure as on Appendi x C,

Page 14.

And, M. H alnmarson, we again have a series
of green nunbers, which are the nunbers of acres that
you included in your bucket, that when you added up all
of the information you had, resulted in your slightly
over 8,000 irrigated acres above Paul den; is that
right?

A Yes, it seens to be, yes.
Q Ckay. And so we've got a nunber of green
nunbers on this page, and |'mtrying to see. Can
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you -- the green doesn't show up well in ny copy. Are
you able to give us -- to sort of run across sone of
these fields and tell us what the nunbers of acres are

that you see there?

A vell --

Q It may be no easier for you than it is for
me, and if that's the case, we'll approach it
differently.

A My eyes are old, but -- wow, on ny screen
it's hard to see. Let ne turn around. |Is that in
f ocus?

kay, the cornfield in the mddle | ooks |ike

It's 640.

Q Ckay.

A And the little field above it is 40.

Q Am | pointing to the right place?

A Yes.

Q This is better, but I'"'mstill having trouble
with the nunbers. |It's better than ny page, though.

A Yeah, that's 40.

Q Let ne ask you about these two here sort of
in the lower left. |Is that 50 or 60? | can't make it
out .

A 60.

Q kay. And what about this one?

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

www. coashandcoash. com Phoeni x, AZ





© 0O ~N o o B~ wWw DN -

N NN NN NN R R R R R R R R R
g B~ W N B O © 00 N oo O A W N+~ O

A
Q
| ef t - hand

one?

> O >

Q
fields?

A
Q

VERDERIVER VOLUMES5 12/19/2014 1127

Looks |i ke about 90.
kay. For the two fields there in the | ower

quadrant, did you say 50 or 60 for the first

60.
60 and 90, | think you said?
Yes.

kay. Wiat's the water source for these two

It's not big enough to be defined.

It's not. So there's two expl anati ons;

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

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

A
Q

I n your 8,

A

Q
A
Q

Yes, it would appear that way.

And those, that 60 and that 90, are included
000 bucket, right?

Yes.

Let's turn to Appendi x D, Page 6.

That was D?

Yeah, Appendi x D, Page 6.

kay. And is this, do you recall -- | don't

see a version of this in the PowerPoint, and this m ght

actually be the sanme plat we discussed earlier, just in

a different place in your materials; is that right?

| see a 200-foot dianeter round marsh. So is

COASH & COASH, | NC. 602- 258- 1440
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t hi s anot her exanple of that sane plat we discussed
t owards the begi nni ng?

A Yes.

Q Ckay. So we don't have a copy of that to
show everybody, but can you tell ne, using rough math,
do you see the -- do you see the creek running
northeasterly or maybe it's runni ng sout hwesterly? Can

you tell me? Dry Creek?

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

Q Whi ch direction does that run?

A That flows through the northeast.

Q Nort heasterly, okay. And can you, just using
sonme rough math -- |1've got a calculator, if you need

it, but I'mjust |ooking for rough math. Roughly how
many acres are being irrigated by that water body, as
near as you can tell, assumng no dry farm ng?

A Vell, it looks like there could be a total of

a square mle.

Q How nmany acres, roughly?

A Ch, 640, sonething like that.

Q 6407

A Sonet hing in that nei ghborhood.

Q kay. Gven that the nane assigned to this

creek is Dry Creek, do you think it's a reasonabl e
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possibility that some of those hundreds of acres are
not actually being irrigated froma dry creek, but that
there actually is some nore dryland farm ng occurring?
A It was ny assessnent that the answer to that
I s no, based on what | know about the area and what the

federal surveys show.

Q What does the federal --
A | will add that anything is possible.
Q What does the federal survey show t hat

suggests to you that a creek ternmed Dry Creek woul d be
capable of irrigating that many acres and that it's
unl i kely that any of these are dryland farm ng?

A | would have to go into the notes. | don't
have themw th nme. They're on nmy main conputer. They
were nmuch too long to include all of themin here.

But | did base ny opinion on this. In regard
to the nanme Dry Creek, that does not nean there's not
subflow It could be an intermttent stream and back
in those days a very comon way of irrigating was
sinply dig down a little bit. They had centrifugal
punps with steam power, diesel power, gasoline power
way back in those days, and a common way of irrigating

was sinply dig a hole and fire up the punp.

Q |s there anything on this plat or any of the
materials that you provided to us -- | don't have
COASH & COASH, | NC. 602- 258- 1440
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what's on your nain conputer. |Is there anything on
this information that tells us that this is being
irrigated from punps as opposed to dryland farm ng?

A Not what | included in ny report, but it's ny
prof essi onal opinion, as a regi stered engi neer and
having exam ned all this information, that what | am
depicting there is correct.

Q But you can't tell us what it is you base
your opinion on? Do | understand you correctly?

A | ve included the survey notes and the

practices that were going on in those days, yes.

Q What do the survey notes say that suggest to
you - -

A | don't have themw th ne.

Q Hold on. You've got to let nme finish ny
guesti on.

Wiat is it on the survey notes, that we don't
have, suggest to you that these acres are being
irrigated frompunps that | don't see depicted on the
survey, as opposed to being dryland farm ng, which we
know was occurring in the region?

A | can't think of anything specific at this
particular point. | do not renmenber. As you well
know, there's -- | |ooked at quite a few naps.

Q Let's turn to -- we're still on your
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appendi x. Let's turn to Page 8 of Appendi x D.
Do you see you've got a 250 nunber there in

t he upper | eft-hand quadrant?

A Yes.

Q What's the water source for those acres, if
you know?

A | don't know the name of it, but it's shown
t here.

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

A | s there what ?

Q Isn't that a road? | see a |ine sonewhat

near those acres, but isn't that a road, as opposed to
a water source?

A There is -- let's see. There's a road in
there and there's a little watercourse down bel ow.
Yes, that could be a road, yes.

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

the water source is for those cultivated acres?

A It's not clearly depicted on this, that's
right.
Q Let's take a | ook at Page 12 of Appendi x D

And can you tell us the nunbers of acres that
are irrigated in the northeast quadrant of the plat
shown towards the top of that page? It's for T17N RAW

A It looks like it could be, what, 520; or, no,
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it's less than that. 2207

Q Yeah, | just have trouble with the top
nunber. That's why |I'm asking you, and that's probably
not fair.

A Yeah, | would have to go to ny original, but
this is a black and white copy, so that green doesn't
show up.

Q Ckay. At any rate, it's sonme nunber in the
| ow hundreds when you add those two together; is that

probably fair?

A Yeah, it | ooks that way.
Q Ckay. And can you tell us what the water
source is here? | again see sone roads, but | don't

see any water.
A There is a watercourse vertical there going

north and south on ny copy.

Q Let me just -- and | don't think this is in
your PowerPoint. | apologize. But can | see which --
what you're --

A There's a watercourse in here.

Q kay. So your read of this plat is that the

dashed line that runs, roughly, north and south
directly bel ow the green nunmber that we're both having
troubl e discerning, that that's a watercourse and not a
road?
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A Yeah, it's possible that -- well, it's --
wow, this copy | have is hard to read.

Q That may be a road. |If it's a watercourse,
that could be the source of water, but you' re not sure?

A It could be, yes. Yeah.

Q Let's take a | ook, let's turn to your report
now, Page 20, pl ease.

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

that right?
A Yes.
Q And | don't recall these showing up in your

Power Point. Do you know if they're in there?

A The sum of the nunbers is in, as | said, the
Power -- these specific nunbers were not in the
Power Poi nt, but they were part of the sum

Q And I'mnot inplying you' re |eaving stuff out
of your PowerPoint. | just wanted to pull it up for
everybody if it was in there, but ny recollection was
it's not in there.

A These particul ar ones, yeah, they're not in
t he Power Poi nt .

Q These tabl es okay.

These tables are a part of your description

of your Method 2; is that right?

A Met hod 27
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Q Correct.

>

That' s wrong.
Q That' s wrong.
Isn't Table 1 of 2, Estimates of the natura
(virgin) median and average streanflow, isn't this part
of your analysis where you get to the 100 cfs

di fference between gage streanflow and virgin flow?

A What page are you on?

Q ' mon Page 20 of your report.

A Ch, 20.

Q Yes.

A Ch, | thought you were on 23. Let's start

all the questioning again.

Q Let's do that. Thank you

The first question | have for you then,

again, is if these tables are in your PowerPoint, let's
go there, because | would |ike people to see them but
| don't remenber seeing themin there.

A No. They were too detailed for a PowerPoint.

Q Ckay. M next question was, these tables
relate to your analysis under Method 2; is that
correct?

A They relate to both Method 1 and Met hod 2.

Q kay. And the way in which they relate to
your Method 2 is this is part of your analysis as to
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the differential between gage streanflow and virgin
streanflow, and you resulted -- you got a -- you ended

up at 100 cfs?

A That's correct.

Q kay. Do you still have Freeport 32 with
you, which, if I recall, is X037? |It's Pool and
others, 2011. |It's this, M. H al marson.

A Oh, that one. Excuse ne. kay.

Q So you've got -- let's start wth Table 1 of

2. You have five colums there; is that right? You
have USGS Gage, you have Drainage Area in square mles,
you have B0, you have Mean Annual Flow, and you have
Virgin Mean Annual Flow. Are those your five colums
in that table?

A Yes.

Q Ckay. Let's start with the third colum, and
you' ve got a Footnote B, which is your citation to
where you get your B0; is that right?

A Yes, it seenms -- yes, that's what's listed
under cue B is the Pool report, yes.

Q Your citation there is to Freeport 32; is
t hat correct?

A Yes.

Q kay. The first thing | would like to do is
have you show us in Freeport 32, which is Pool and
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ot hers, 2011, X037, where you derive these B0 figures
that you use in this table?

A Vel l, those would al so be derived directly
fromthe gaging station record.

Q |"'minterested in where they are in
Freeport 32, M. H al marson.

And while you're | ooking, this colum for

@0, this is intended to be nedian predevel opnent fl ow,

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

says?
A For 607?
Q Correct.
A | just told you it will correspond to the

gagi ng station record, also.

Q So you're tal king neasured gaged readings is
equi val ent ?

A Yeah, that's the data that are used in this
report. Rather than have nme go through this, | can
guarantee you that the nunbers used in here are USGS
gagi ng station record, and you can generate these sane
nunber s usi ng gaged record.

Q These are -- aren't these cal cul ated Q0s
that are intended to estimte virgin nmedian fl ow?

s that what it says, "B, Mdian
predevel oprment flow from USGS gr oundwat er nodel ?"
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A The groundwat er nodel starts in 1910. This
nodel is not the natural flow |I'musing. This nodel

uses a period of 1910 to, roughly, 2005, | believe.

Q Ckay.
A And the nodel -- let's get sonething
straight. | like to answer just yes and no, but [l

clear this up.

The nodel is for basin-fill aquifers. M
analysis is for the quaternary alluvium That's the
nmountain fronts and so forth that are physically above
the basin fill.

Q Right. W noted that differential, which is
why it's going to be inportant right now for ne to
really bore down and find out where you got these
figures from Pool and others, 2011.

A kay. Let's just say that you can get that
fromthe gaging station record. | really don't want to
start hunting. This is a pretty thick report. |
really don't want to start hunting for those nunbers in
here.

Q M. H almarson, you give a lot of citations
and references in your naterials that don't give us
page nunbers. And sonme of these nunmbers are not clear
to us, and so my opportunity right nowwth you is to
have you expl ain where these nunbers were derived from
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Pool and ot hers.

So with due respect, I'mthe one who gets to
decide what's inportant right now, and it's inportant
for me to show -- for you to show us where in this
report, which is your citation, this is your reference,
where you got these nunbers that you' re relying upon.
So take your tine, but this is inportant.

And while you're looking, I'll let you know
|"mal so going to want to know where your figures for
mean annual flow were derived. Your citation, again,
I's Pool and others, 2011. So |I'mgoing to want your
page citation for B and C, your footnotes on Table 1 of
2 on Page 20 of your report.

A Vell, 1I'mhaving trouble finding these right

at the nonment.

CHAI RVAN NOBLE: We're going to take a
five-mnute break.

MR. HOOD: That would be great, and
hopefully we have the figures by then.

(A recess was taken from10:56 a.m to
11: 04 a.m)

CHAI RVAN NCBLE: Pl ease show t he

presence of the three Comm ssioners.

M. Hood.
MR. HOOD: Thank you, M. Chairnan.
COASH & COASH, | NC. 602- 258- 1440
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BY MR HOOD:

Q M. H al marson, when we left off, you were
| ooki ng through the Pool report, which is Freeport 32,
which is a tab within X037, and | was asking you to
show us where in that exhibit you derived your nunbers
for columms three and four, which are 0 pre and nean
annual flow, both of which you footnote the Pool and
others report as the citation.

Have you been able to find those figures,
sir?

A Yes. | was having trouble because the
figures given in the Pool report are in acre-feet per
year .

Q Can you --

A | haven't found all the nunmbers, but there's
a reference to Gage 5037, the Paul den gage.

Q Let's start with your @0 pre, which is --
you footnote that with B, nedi an predevel opnent fl ow
from USGS groundwat er nodel, Pool and ot hers.

Can you give nme a page nunber where that
reference is to?

A Did you say 53?

Let ne give you a reference to 0, Colunm B,
for the first gage, 5037. Wuld that be fair?

Q Sur e.
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A That woul d be the 30 cfs?
Q Yeah, whi ch page of Pool and others, sir?
A kay, that number comes from Page 76 of Poo

and others, and it's also given on Page 71, and it's in
acre-feet per year.

| haven't found the other nunbers. To answer

this for every nunber you're asking about, | would |ike
to submt later, if you don't mind. | think this would
take a lot of tinme for me. | have diabetes, and ny

eyesight right nowisn't the best. That's one reason
| "' m having trouble doing this, but...

Q Let me just -- let nme ask, before we take
t hat next step, M. H almarson, you're tal king about
USGS Gage 5037, and you're expl ai ning where you derived
the 30 cfs figure under B0 pre.

Can you show ne where on Page 76 you got

t hat ?

A It looks like it's the -- at the top of
Page 76, there's reference to a Table 2, and there's a
simulated -- or there's a net groundwater flow there,
and then lower -- or at the end of the witten nmateri al

there of 21,100 acre-foot per year.

Q The 23,100 acre-feet per year?

A Yeah, 23,100 for predevel opnment. Okay?
Divide that by 725, and | think you' ve got the 30. So
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that's an exanpl e of where the nunbers are.

Q And that's for net groundwater flow, is that
right?
A Yeah, there's a -- yeah, that would be at

t hat gage, yeah.

Q And how are you tieing that to USGS Gage
50377

A That's where it's all measured. That's why |
pi cked the gage at that point. That's the outflow for
ever yt hi ng.

Q |s there -- in Pool and others, does it tie
this to Gage 50377

A They don't say that. | just told you the
reasoning why it's tied to that. | knowit is.
Q |s that 23,100 acre-feet per year, is that a

nodel ed groundwater fl ow?

A | think predevel opnent woul d be based on the
gaged record, like |I said originally.

Q Does it say that anywhere in here?

A No. This is a technical publication, and

there's sone things that an experienced person that
coul d understand this would know.

Q ' mjust asking exactly what that nunber is,
because it seens to ne it's tal king about simulated
groundwat er di scharge; is that right?
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A They tal k about changes in the transient

simulation, but they tal k about the predevel opnent too.

Q Which is sinmulated; isn't that right?

A No, no, the predevel opnent is not.

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

A Vell, that's one thing | would have to find
out. It would be in the fine print here. That's why I
think it would be -- if you insist on these nunbers, |

woul d be glad to provide it later.
Q Does Gage 5037 neasure net groundwater flow?
A Yes, it neasures the total flow. That's why
It's located at that point. That's why that gage is
t here.
Q Isn't it nmeasuring streanflow, not

groundwat er fl ow?

A Vell, sir, base flow is groundwater
di schar ge.

Q | understand that. But this Pool and others,
2011, this is a groundwater nodel; is that right?

A Yeah, but the discharge fromthat nodel would

be in the river. Sone of it woul d.
Q Sonme of it would, that's right, sir.
So how do you take this nunber and determ ne
whi ch of that is the base flow of the river?
It seens to nme you're taking nodel ed
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groundwat er flow and saying this is now streanflow, all
of it. [I'"mnot understanding how you get fromthe
groundwater flow that's a nodeled figure for
predevel opment and getting that to your streanfl ow.

A The groundwat er di scharge fromthe aquifer
bei ng nodeled is the flow past the Paul den gage.

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

docunent; is that right?

A | knowit is. | can tell --

Q That's not nmy question, M. H al marson.
A -- because | understand the hydrol ogy.
Q M. H al marson --

A This is the point I'm--

Q -- you need to let ne finish ny questions and
you need to answer ny questions. On redirect, if you
want to explain what you know, that's fine.

My question is can you show us in this
docunent what you're stating, which is this is
groundwat er di scharge that is actually neasured in the
streanf

A | just showed you the first nunber, and

that's what I'msaying it is. That's at that gage.

Q Does this -- show ne --

A Divide it by 725 and see what you get.

Q M. H almarson, where in this docunent does
COASH & COASH, | NC. 602- 258- 1440
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it say that the 23,100 acre-feet is neasured at
Gage 5037, as opposed to being a groundwater nodel ed

figure for predevel opnent groundwater?

A That's ny --

Q Does it say that in this docunent?

A It probably does. | haven't been able to
find it. | have this docunent in ny conputer, and |
can do a search real quick and find it. | would like

to submt later on this, if you want to know every
detail about it. Like |I said originally, thisis a
scientific docunent. It assumes you know sone basic
characteristics about what's going on.

Q M. H al marson, the next colum is Mean
Annual flow, and, again, your citation is to Pool and

others and your citation is Footnote C It says "Mean

annual flow for gaged record with 5 cfs added per USGS

groundwat er nodel . "
Do you see that?

A Yes.

Q Can you show us where in Freeport 32, which
I s Pool and others, 2011, you derived these figures?

A It's just what it says, nean annual fl ow.
That woul d be fromthe gaging record that | conputed,
and --

Q M. H al mar son.

COASH & COASH, | NC. 602- 258- 1440
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A -- and --

Q M. H al mar son.

A -- and the reference is made to the 5 cfs.

Q M. H al marson, ny question, can you show us
in this docunent -- this is your reference, sir. Can

you show us where these nunbers are derived fronf

| don't need your explanation about what you
did. I'masking you if you can tell us where in this
docunent those nunbers conme from because you did not
gi ve us a page nunber?

A The reference pertains to the 5 cfs added per
USGS groundwat er nodel, and then the reference to Pool
follows the 5 cfs, not the total nunber.

Q Can you show us where in Pool and others you

derived that 5 cfs?

A It's in the results of this groundwater
nmodel .

Q Pl ease show us.

A |"mnot going to do that today. | wll
subm t.

Q You're unable, as we sit here today, to show

us where in your reference you got that figure; is that
fair?

A It's inthis report, and I will submt |ater,
and that's mnmy answer.

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





© 0O ~N o o B~ wWw DN -

N NN NN NN R R R R R R R R R
g B~ W N B O © 00 N oo O A W N+~ O

VERDERIVER VOLUMES5 12/19/2014 1146

Q Are you going to cone back for
cross-exam nati on so we can get some expl anati on when
you submt a new docunent ?

A No.

Q The next colum is Virgin Mean annual fl ow,
which is Subpart D, do you see that, your footnote?

A Yes.

Q kay. The first nunber is from is it HU?

A Yeah, the Hydrologic Unit book, yes.

Q What is that?

A What ?

Q What is the Hydrologic Unit book?

A That's a USGS publication that describes the
flows associated with the hydrologic units. [It's the

background information that's used to determ ne the
overall hydrology of the United States.

Q And it says -- we're still on Page 20,
Table 1 of 2. It says the second nunber is from USBR;
is that right?

A Yes, that's the Bureau of Rec 1952 report.

Q Whi ch has al so been described as the Wite
Book; is that right?

A That's correct.

Q You tal ked about the White Book a little bit
yesterday, and this is a resource that | think both you

COASH & COASH, | NC. 602- 258- 1440
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and, as you testified yesterday, M. Gookin relied
heavily upon in connection with these vari ous

proceedi ngs for navigability; is that right?

A | think sonebody el se al so has relied upon
it.

Q | don't doubt that.

A But the two of us, the two of us used it.

Q And this is a reference that you certainly

find to be reliable or you wouldn't be using it; is

that fair?

A That's correct.
Q So Method 2, in a 30,000-foot |level -- we're
not penetrating the nunbers. |t sounds |ike you're

going to give us a supplenent.

At 30,000 feet, what you did is you | ooked at
gaged records, and then you took an estimated virgin
flow, you subtracted the gage fromthe virgin flow, and
you ended up with your 100 cfs. 1In broad strokes, is
t hat accurate?

A That's accurate.
Q kay. And the 100 cfs is what you deemto be
t he depl etions that had occurred al ong the Verde from

virgin to present or to the gaged period; is that

right?
A Yeah, let ne be just a little nore specific.
COASH & COASH, | NC. 602- 258- 1440
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| used the average flow for the entire period of record
at the nmouth of the Verde River, subtracted that nunber
fromthe virgin flow fromthe Bureau, and | got 100
cfs.

Q And that 100 cfs woul d be the equival ent of
t he depl etions that have occurred fromthe virgin or
natural condition to the gaged period?

A | assunmed it would be related to the human
activities.

Q Let's take a |l ook at Freeport 32. |'msorry,
Freeport 31, and | think this is also part of X037.

M. Halmarson, is this an excerpt fromthe

Whi t e Book?

A Am | an expert on the Wite Book?

Q Is this an excerpt fromthe Wite Book? This
s BOR 1952, correct?

A It certainly appears that way, yes.

Q Let's take a | ook at Page 193 of Freeport 32,
which is an excerpt fromthe Wite Book.

A Ckay.

Q Do you see that the Bureau of Reclamation

made a determ nation of the net depletions on the Verde

River? 1t's towards the bottom of that page.

A Yes.
Q kay. And the total net depletions is 21.9?
COASH & COASH, | NC. 602- 258- 1440
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Do you see that?

A Yes.

Q And that's in thousand acre-feet, if you see
the unit at the top?

A That's right.

Q And I'I1 tell you, | think your copy has the
same arithnetic on mne, which is fromM. Burtell
And |'m happy to give you a calculator, if you want to
check him but M. Burtell has converted that 21.9 into
acre-feet and then into cfs, and he got 30.2 cfs is the
net depl etions.

Do you see that that's what he has witten

t here?
A Yes, | see that.
Q Do you care to check himon his math, or does

t hat seem about right?

A No, | don't care to check himon his math,
no.

Q And you -- at any rate, this 30.2 cfs, if his
math is right, that's less than a third of the human
I npacts that you have included in your Method 2, which
was 100 cfs; is that right?

A Answering that just on the basis of the nath,
yes, that would be correct.

Q Have you | ooked at this portion of the Wite

COASH & COASH, | NC. 602- 258- 1440
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Book before?

A Yes, | have, and -- yes.

Q Wiy didn't you use their figure? They had
al ready cal cul ated net depl eti ons.

A | used the final virgin flow figure of 751.
The conputation process for the -- all of the
conputations in here are rather conplicated, and as a
result of that, | just used the final figure as the

virgin flow.

Q Did you do anything to evaluate the 21.9,
whi ch the Bureau eval uated to be net depletions, which,
at | east according to M. Burtell, converts into
30.2 cfs --
A No.
Q -- to check as to whether that was accurate?
A No, | did not. That's a slippery sl ope.
Q Let's go to Power Poi nt Page 40.

And here you've included text on your
Power Poi nt Slide 40 which says "Pools along the river
act as small sedinent traps that partially fill during
smal | di scharges and are flushed during |arge
di scharges. "

Did | read that correctly?

A Yes.
Q So do | have this right? The idea is these
COASH & COASH, | NC. 602- 258- 1440
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pools fill with sedinent during sort of |ower flow
ci rcunstances, and that's going to cause themto
sonmetinmes get a little shallower; but as you get |arger
flow conditions, they' |l deepen right back out as you
flush out the sedinent?

A Yeah, that's describing a general process.
The amount involved in this isn't great, but | guess it

woul d be possible over a long period, in the absence of

big floods, you could get a fill-in. And you can see
some of the fill-in in this photograph, yes.
Q And it's the bigger floods that are going to

cause that to get nore thoroughly flushed out; is that
right?
A CGeneral ly speaking, it would flush them out.
Q Let's turn to Page 67 of your report. Sorry.

Your report, M. H al marson.

A Ch, ny report. |'msorry.
Q The figure | want to look at | don't think is
in your PowerPoint, or if it is, |I haven't --
A |"msorry. |'mgetting groggy.
Ckay.
Q And there's a figure there. |t says "Verde

Ri ver near Paul den, AZ 09503700, Mai n channel at
cabl eway, Geonetry of 1/11/2005."
s that right?

COASH & COASH, | NC. 602- 258- 1440
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A Yes.
M5. HERR- CARDI LLO. \What page is that,
Sean.
MR. HOOD: 67 of the report.
M5. HERR- CARDI LLO  Thanks.
MR HOOD: Yeah.
BY MR HOOD:
Q And can you descri be what you use this

cross-section geonetry for?

A What | used to determne that, it would have
been a neasurenent nmade at the cabl eway, would be the
source of the geonetry.

Q And what you're doing, you use a handful of
cross-sections as you evaluate and create a -- evaluate

a relationship between depth and flow, is that right?

A | use hydraulic nethods to determ ne that.

Q Ckay. And this is one of those
cross-sections; is that true?

A This is one, yes.

Q And your horizontal axis here is Natura

(Mirgin) discharge, in cfs; is that right?
A What, now?
Q | ' mtal ki ng about the horizontal axis.
A Ch, okay.
Q Natural (Virgin) discharge, in cfs.

COASH & COASH, | NC. 602- 258- 1440
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A Yes, yes, okay.
Q And it ranges -- on this chart it ranges from

zero discharge to 150 cfs; is that right?

A That's right.
Q And then you have depth as your vertica
axi s?
A Yes.
Q On your PowerPoint, let's go to PowerPoint --

Vel |, before we do that, do you know, did you
go -- did you take a | ook at the records for
January 11th, 2005, to see what kind of circunstance we
had down at the Paul den gage on that date?
A That woul d be the neasurenent nade on that
day.
Q Do you know what the status of the river was

on that day? Ws it lowflow, was it high flow, was it

ragi ng?
A | think that may have been high flow
Q Let's take a | ook at Page 45 of your

Power Poi nt, and you have a picture fromthat day.
45, there you are. The picture in the upper
left, that's dated 1-11-2005; is that right?
A Yes.
Q kay. And it looks like it's a downstream
view, and the river is running pretty high; is that
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right?
A That's right.
Q Yeah.

And you have a box there in blue that says
"Verde River at USGS gage 09503700. Vi ew | ooking
downstream " and your Qis 6,000 cfs; is that right?

A That' s what they neasured, yes.

Q And it's fair to say, and | think you just
agreed with ne, 6,000 cfs on this river at that
| ocation, that's a significant flood event?

A It's a flood, yes.

Q And so the geonetry that you used for this
cross-section is derived from neasurenents taken during
a high flow event, where you're going to have sone of
that flushing of whatever sedinent had built up; is
that right?

A This isn't really that kind of pool here.
It's a small pool. But, no, it's not -- in general,
it's not what | was referring to as the accunul ati on
and renoval of sedinent.

Q s it your testinony here today,

M. H alnmarson, that this 6,000 cfs flood on

January 11, 2005, would not have had the effect of
flushing some of the sedinment that was there the day
bef ore?
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A It would flush sedinent in the pools that |

was referring to. At this site | said that, you know,

the cableway is, you know, in a small riffle-type area.

It's not a waterfall area, and it's not a pool. |It's
something in between. |It's a stable area. That's why
the cableway is |ocated where it is.

Q And this USGS Gage 09503700, that's comonly
referred to as the Paul den gage; is that right?

A That's true.

Q Ckay. And is it your testinony,

M. H almarson, that the Paul den gage is |located in a
riffle?

A No, the gage itself is at the upper end of a
smal | pool, but it's primarily a channel control, but
there is a pool effect there, and far downstreamthere
is ariffle, but...

But the answer is, no, it would not be in

what | woul d consider a big pool.

Q But it's in a pool? Wether we want to cal
it big or small, it's a pool ?
A A mnor pool. It's a small one, yeah.

1155

Q And a 6,000 cfs flood through a snmall pool is

going to have the effect of flushing sedinment; isn't
that true?
A If -- yes, it -- generally speaking, going
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back just in general about pools, if there were

sedinment in there, it would be -- probably be flushed.
If it --

Q And so -- | didn't want to cut you off if you
were still going.

A Let's see. No, that's enough said.

Q Ckay. And so that flushing would have the
effect on that date of changing the geonetry of that
smal | pool; is that correct?

A | just told you. The neasurenent was nade at
a cabl eway, which is upstream of the pool. The
measur enent has nothing -- doesn't have a frickin'
thing to do with the pools. It's at a cabl eway

upstream of that gage. The cableway is not in a pool.

Q Wiere is the cabl enay?

A Just upstream of the gage.

Q Is it inariffle?

A It's what you see in the foreground here.

The phot ograph coul d be taken right under the cabl eway.
Q kay. M question is very sinple,

M. Halmarson. W've been talking all week about this

being a pool and riffle system | want to know, is

t hat cableway in a pool --

A No.
Q --or isitinariffle?
COASH & COASH, | NC. 602- 258- 1440
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A Vell, now, wait a mnute. A pool-riffle
river describes the general condition. Now, there's

somet hi ng bet ween pools and there's sonet hi ng bet ween

riffles.

Q And what is that?

A It's --

Q What's your termfor that?

A It's a channel area where there's no pool and
there's noriffle. It's just a free-flow ng area

that's not as deep as a pool and not as shallow as a
riffle. That's one way to describe it.

Q And is it your testinony that the 6,000 cfs
fl ood woul d not have the effect of flushing sedi nent
out of that quasi area that's neither a pool or a
riffle, where the cabl eway is?

A Again, I'mtelling you that the pool in
that -- at that gage is very small, and | know it
doesn't have a history of sedinentation, but other
pools do. So the answer is --

Q You're saying --

A So the answer is, at this particular site,
no, there's no evidence that that would be occurring
her e.

Q You said forget the gage because the
nmeasurenent's at the cableway. So nmy question was
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about the cabl eway.

A As far as | can determ ne, based on how this
site has behaved and ny extensive famliarity with it,
there would be very mnor, if any, effect of that fl ood
on the geonetry of the channel under that cabl enay.

Q You didn't go out of your way to identify
cross-sections that were inpacted by flood, did you?

A Did | go out of ny way to what, now?

Q To identify cross-sections that you used for
your analysis that were subject to flooding on the date
where the neasurenent was taken that gives you the
geonetry of that cross-section?

A There were two high flow neasurenents | used
to determ ne the geonetry. One was at the d arkdal e
gage, where there's a lot of rocks. It was at the
upstream cabl eway at the O arkdal e gage. Again, that
one's not inariffle or a pool. It'sin-- that's an
internmedi ate area, and it would be a simlar situation
as this.

Q Let's take a | ook at --

CHAI RVAN NOBLE: M. Hood.

MR HOOD: Yes.

CHAI RVAN NOBLE: It's time for |unch.
MR. HOOD: GCh. Sounds good.

CHAI RVAN NOBLE: Let's be back at 1:00.
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(A lunch recess was taken from
11:32 a.m to 12:51 p.m)

CHAI RVAN NOBLE: Ckay, well, having said
that, let the record show that the Comm ssioners are
present and that M. Hood is about to reexamne M. Wn
H al mar son, unless M. Breedl ove has sonmething for the
record.

MR BREEDLOVE: | was just wondering
about Wn's availability in February.

CHAl RVAN NOBLE: Well, we'll work on

t hat .
THE WTNESS: M. Hood, if | may?
BY MR HOOD:
Q Yes, M. H al marson.
A |'ve been having a little eyesight problem

|"ve been provided with some assi stance.
Could we revisit just one and possibly two
poi nts that you covered earlier?
Q That would be fine with ne, M. H al marson.
What reference are we going to?
A | greatly appreciate that. Thank you.
The first one is Appendi x D, Page 12, where
you asked nme about a piece of irrigated |and.
Are you with ne on that?
Q | am M. H al marson.
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A kay. Down at the bottom of that page, this
is a direct quote fromthe surveyor. It says "Water
can be found by wells in alnost any part of the
t ownshi p. "

"About 700 acres of corn and beans,
et cetera, are shown by the shaded areas."

Now, back in those days, when they say water
can be found, that is shallow water, commonly thought
of as subflow. And wells in those days consisted of
just digging a shallow hole, putting a suction line in
froma centrifugal punp. Various power sources were
available at this time in'71, | think it is, or '72,
and they had been using steam They did use steam
engines in those days. But it could have been diesel,
al so.

So what they're saying here is, is there's

groundwater all over the place. It's shallow If

1160

there's groundwater like that, it will eventually drain

to the Verde River.

So this mght help explain all the
guestioning you had about all these various areas that
were not, apparently, on a stream channel; but there
was shal | ow groundwat er available all through the area
al ong streans, even the one called Dry Creek on the
ot her townshi p.
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So | hope this helps explain why | did what |
di d.
Q Let ne back up a nonment here, M. H al marson.
You said direct quote. You said a fewthings. | just
want to nake clear for the record, the direct gquote was
limted to the followng: Water can be found by wells
I n al nost any part of the township, closed quote.
The rest of the text about the 700 acres,
that's yours; is that correct?
A Yes, sir. Yeah.
Q Ckay. And do you have any information -- so
you' re tal ki ng about subflow.  Subfl ow of what
wat er course, M. H al marson?
A Subfl ow coul d be any of the tributaries.
What subflow would be -- | said it was |ike subflow,
but what it would be is water that's at a small depth,
| i ke underfl ow on defined snmall drainages or | arge
dr ai nages.
But, for exanple, the termDy Creek, Dry
Creek was an intermttent stream as far as | could
determ ne. There were parts of the year where you
m ght have to dig down 2 feet to get to water, but if
you want to irrigate |land, you can easily do it; and
there's records of them doing exactly that, using these
smal | punps.
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Q There's records of usage of wells above
Paul den; there's also records of dryland farm ng above
Paul den; isn't that right?

A Yes. And what these wells are, are snal
hand-dug holes that they call a well. And you can go
out in Big Chino Valley right now and see the remmants
of holes along Big Chino Creek behind about a
t housand-f oot -w de dans where they did this very thing.
They dug down to the groundwater and put big
centrifugal punps in themand irrigated a hundred --
few hundred acres.

Q Isn't it true, M. Halmrson, that -- well,
| et me back up a nonent.

| asked you a nonent ago which streamthis
subflow is associated with. Do you know the answer to
that; or is it not a stream it's just groundwater;
it's a general aquifer?

A Yeah, it would be -- no, it's not an aquifer.
You don't want to look at it that way. |'mdealing
with a quaternary system which are the system of
streans, alluvial fans, springs, and so forth that are
above the basin-fill aquifers; or if you' re talking one
vall ey, the Big Chino basin-fill aquifer.

But it's an upper systemthat the USGS has
totally ignored because it's been hard to define, and
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you need to go to all the work | did to define it.
And within that systemthere's a general

drai nage towards the Verde River, and it can be smal
streans, |large streanms, or whatever. It can be
underground or it can be surface. And so that's what
| "' m describing here. So -- okay.

DI RECTOR MEHNERT: Let nme nove this a
little. We're getting sonme feedback.

THE WTNESS: |s that clear?

BY MR HOOD:
Q It is clear
A Ckay.
Q But, again, you've not been able to identify

whi ch of these cultivated acres are being cultivated
using dryland irrigation versus groundwater versus
irrigation froma watercourse; is that right?

A Wll, no, it's not right.

When you tal k about dryland irrigation up
there, you're really tal king about cienegas. |In other
words, there is groundwater seeping up from underneath,
under artesian pressure. Del R o Springs area is a
cl assi ¢ exanpl e.

Now, | went to sonme trouble to explain that |
elimnated the cienega areas fromny analysis. Now,
when you get into the other areas where you don't have
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the inflow ng groundwater from underneath in a
ci enega-1li ke fashion, you can't dryland farm per se,
in there. There's just not enough rainfall in the

val | ey areas up there.

Q Where is there not enough rainfall?

A In those valleys. There's not enough
rainfall.

Q Nowher e above Paul den is there enough

rainfall for dryland farm ng w thout cienegas, is that
your testinony?

A |'msaying that in the valleys, where we're
| ooking at, there's not enough rainfall. In the
nmount ai nous areas you could get enough, possibly. But
we're talking 12 inches, 14 inches of rain a year and
very sporadic, so..

So, anyway, to ne, it's clear, and | want to
make sure it's clear to a nonhydrol ogi st.

Q Do you still have the "Resources of Arizona"
exhibit we tal ked about earlier? This is Freeport 11,

which is within X037.

A M ne doesn't have a Freeport 11 on it.

Q Do you have this one still? Yeah, that one.
A | gotcha.

Q |'mjust going to go back to this portion

here, where we're tal king about "Qutside of the Verde
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the farm ng | ands of Yavapai are confined to snal
val l eys situated fromfour to six thousand feet above
sea level. Anong the nost inportant of these valleys
are WIllianson, Chino, People's, Agua Fria, Skull,
Kirkl and, and WAl nut Grove. Their soil is generally a
rich nmold, formed by the detritus fromthe surroundi ng
hills. There is no water for irrigation in nost of
them and farnmers depend entirely on rain for the
raising of a crop.”
|s that what it says?

A That's what it says, and |'Il say that that's
untrue. The evidence that's been reveal ed by studying
t hese | and surveys and going through the historic

accounts in the newspapers contradicts that.

Q D d you have one other thing you wanted to
revisit?
A Yes. This isn't quite as definitive, in ny

m nd, but going back to the Pool report, this copy you
gave ne doesn't have a nunmber on it, but --

Q Let ne identify it for the record here. The
Pool report, which is Pool and others, 2011, is
Freeport 32, which is within X037.

A So | promsed that | would provide
docunent ati on of those nunbers, but let nme read you
something in the abstract.
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Q Where are you?

A I'min the | ower third.

Q What page?

A O the abstract. So |I'm about two-thirds of

the way down on the line that starts with "Estimtes."

Q G ve me a nonent.

So this is on -- this is Page 1; is that
right?

A Yes, right. About two-thirds of the way down
there's a line that starts with "Estinmates."

Q Got it.

A Ckay. If you recall, | said sonething about
gagi ng station records. So this line reads "Esti mates
of predevel opnment rates of groundwater discharge to
streans, springs, and evapotranspiration by
phr eat ophytes were derived from previous reports and on
t he basis of streanflow records at gages."

kay? So that's the source of those nunbers
is you |l ook at the streanfl ow gages. Now, in this
report they're in acre-feet. But | will provide, as |
prom sed.

Thank you very nmuch for allowing ne to do
t hat .

Q You bet. | appreciate the explanation
| think where we left off, we were talking
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about cross-sections. Does that seem about right? 1Is
t hat your recollection?

A | honestly don't renenber.

Q Let's pretend I"mright, and I m ght not be,
but that's ny recollection.

Let's go to Page 38 of your Power Poi nt,

Slide 38.

A Ckay.

Q And we're tal king about the C arkdal e gage
here; is that right?

A Yes, sir.

Q And there's a cross-section, a cabl eway here?

A That's right.

Q And is this the other cross-section that you

referenced nore generally that was neasured during a
very high flood event?

A That, | obtained the cross-section froma
measur enent of high flow.

Q And we can get a sense for that by | ooking at
the cross-section that you present in the | ower
ri ght-hand corner of Slide 38, which shows that the
USGS neasurenent on that date was at 16 feet in depth;

is that right?

A That's correct.
Q And that is multiples of what the nedian
COASH & COASH, | NC. 602- 258- 1440
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depth would be; is that correct?

A Yes, it's considerably higher.

Q Do you know what the di scharge was on that
particul ar day, M. H al marson?

A It was at | east a couple of thousand.

Q This is going to be Freeport 23, which is
part of X037. This is a figure that was prepared by
M. Burtell, Plateau Resources, LLC

Do you see that indication in the lower left?

A Yes.

Q And you'll see that there's a graphic
representati on of Verde River discharge versus stream

depth at the O arkdal e gage; is that right?

A That's right.
Q Ckay. And according to what M. Burtell has
put here, he puts it at -- he says that the discharge

on that day was at |east 6,600 cfs.
Do you see that? |It's in the box, "Maxinmm
dept hs estimated by Hj al marson. "
A Ch, okay. That's fine. kay.
Q And I'Il just read it in. Sorry. | should
have asked it a little nore clearly.
It says "Maxi num dept hs estinmated by
H al mar son based on a Septenber 20, 2004 USGS di scharge
measur ement of at |east 6,600 cfs.”
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Did | read that correctly?

That's right.

And you don't have any information to suggest
nunber is inaccurate, do you?

No, as long as it's -- you know, it's a

flood. That's kind of a small to nmedi um fl ood.

> O > O

Q

What ' s nedi an di scharge at d arkdal e?
Ch, it's alittle over 100.

100 cfs?

Alittle over, alittle over that.

W tal ked you used the -- you used what's

called the Hyra nethod for purposes of your analysis in

this case,

i ke you' ve done for the Gla, the Santa

Cruz, and the San Pedro, correct?

o > O >» O »

The Hyra?

1978, the 1978 recreational standards?
Yes.

By Hyra?

Yes.

| think sone of us have referred to it as the

Hyra met hod over tinme. Does that make sense?

A Ckay. Yeah, okay, or federal nethod or Fish
and Wldlife.

Q And we -- this nmay be testing your nenory.
You and | had occasion to talk quite a bit about that
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1978 recreational standard in connection with the
San Pedro. Do you recall that generally?

A In 1978, you said?

Q Vell, we haven't been doing this that |ong.
No, about a year and a half ago --

A Ckay.

Q -- give or take, we were tal king about the

San Pedro R ver, and | got a chance to ask you a lot of

guestions about the Hyra recreational standard.

A Ckay.

Q Do you renenber that generally?

A Ckay. Yes, | do.

Q Ckay. And |I'mnot going to go replow all
that ground. Those transcripts are in this record. |

just want to provide a tie in the transcript here that

1170

that's the sane nethod that you used here that you used

on the San Pedro, correct?

A Yes.

Now are we back on what you handed ne?

Q No, you can set that to the side. Sorry.
You can put that down, M. H al marson.

A Can | ask you one gquestion about it?

Q You can, but you m ght have to wait for
M. Burtell's turn up here. | mght not be able to
answer it, but I'lIl sure try, if | can.
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A Vell, on the title it says Stream Depth. On
the abscissa it says Stream Depth. \What depth are we
t al ki ng about ?

Q You know, ny question didn't pertain to the
graph as much as it sinply recorded what the discharge
was on that date.

A kay. So you --

Q That was ny question for you, is did you have
any information suggesting that that 6,600 was

i ncorrect? That was all

A That's the only reason for handing ne this?
Q That's correct, M. H al marson.

A Ckay.

Q So turning back to the 1978 nodern

recreational boating standards that you have used in
t hese cases, do you have an understandi ng as to whet her
that standard is intended to be applied to average
stream depth in the cross-section versus nmaxi nunf

A It woul d be maxi mum

Q Do you have a sense, M. H al narson, for
whether this nethod is intended to be applied using a
cross-section located in the shall owest part of a
streamor in a nore noderate depth portion of the
streamor in a deeper pool? Do you have any sense
for --
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A | certainly do. Logically speaking, it would
be where you intend to do your boating, and that's
where you woul d apply your standard; and normally you
do the boating -- well, in our case we're doing the
boating in the low flow, or which is often the nain
channel .

Q It's referred to as a single cross-section
met hod; is that right?

A It's a single cross-section nethod, but the
nature of the box that shows the range of the --

(I'nterruption.)

DI RECTOR MEHNERT: | don't know if
that's his doing that.

THE WTNESS: The nature of the box that
enconpasses a range of depth and of velocity --

DI RECTOR MEHNERT:  Par don ne.

(A brief recess was taken.)

THE WTNESS: | thought | covered this
earlier yesterday, but it has a rectangle there that
has a range of values related to navigability, and it's
kind of a tunnel. You can |look at that. [It's kind of
a tunnel that covers a variation of depths, say, down
the stream So it gives you this range you can use, SO
you can use it as a cross-section, but you can think of
it in your mnd as going down the river.
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BY MR HOOD:
Q Let ne approach it a little bit differently,
M. Halmarson. |If you' re using a single cross-section

in an attenpt to characterize the entire stream and
what depth is sufficient for these recreational craft,
doesn't it seemto follow that when you' re selecting
the single cross-section, you ought to choose a part of
the streamthat reflects the | owest depth for that
stream across its | ength?

A Vell, you're | ooking at ordinary and natural,
and in space, you know, ordinary you think of in tinme,

normal Iy, but you can think of --

Q Put tenporal away. We're talking about
spati al .
A Ckay. You can think about space, and the

ordinary condition on the Verde River, which is a
pool -riffle stream is pools. About 95 percent of that
river could be classed as a pool. So that would be you
coul d consider that ordinary, and that's where it's at
| east 3 foot deep. It's a 3 foot m ninumrepresenting
t he whole river

MR HOOD: Do we need to take a nonent
totry and fix this or keep going?

DI RECTOR MEHNERT: Keep goi ng.

MR HOOD: Ckay.
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BY MR HOOD:
Q Let ne see if | get an answer to nmy question
If you're going to identify a single

cross-section that's going to be representative for the

stream - -
A | didn't do that.
Q kay. It's a single cross-section nethod,

and if you're going to pick a cross-section or a snall
handful of cross-sections that are supposed to be
representative of the whole stream and you' re | ooki ng
at what is the mninumdepth you need to float a nodern
recreational craft, aren't you -- shouldn't you be

pl aci ng your cross-sections in the riffles, where it's
t he shal | owest ?

A | show that at the end of my report. | show
the Hyra nethod, and then | show the range for the
riffles, which gets down close to 2 feet, and then
show a range for the ordinary condition, which are the
pool s.

Q That's not ny question. Your cross-sections
are not inriffles, true?

A My cross-sections are not inriffles? 1've

al ready explained that there's a bias. Mst of them

are in -- let's put it this way: Mbst are in nonpool
areas. |It's too deep to wade in many parts of that
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river in pools. 1've explained this. So nost of the
neasurenents are made in riffle-type areas or in that
transition zone we tal ked about a little while ago.
It's not ariffle; it's not a pool. It's part of the
river channel that's controlled by the channel
roughness, as opposed to sone kind of obstruction
downst r eam whi ch creates the pool .

Q So now are you saying sone of your
cross-sections are in riffles?

Because | thought we went over this, that

they're not in riffles?

A Not right in ariffle area. |[|'ve heard

people referring to like ariffle area, and you would

1175

have water, say, go through critical flow, and it cones

out a critical and you get into where what | think of,

as a hydraulic engineer, as a channel-controlling

environnment, which is not a pool and it's not a riffle.

It's in between. And it's that area where the current
net er measurenents are typical nmade by the USGS
because you can nake very accurate measurenents there.

Q Riffles are shallower than these in-between
areas, true?

A No. No, not necessarily. But -- no.
Riffles is where -- generally where it starts to go
into critical, critical and supercritical flow, and
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then it cones out.
Q So the -- we'll nmaybe pull up sone pictures
for February.
So when we | ook at where these cross-sections
are derived, it's visually going to show that those
areas are shallower than the riffles, is that your

testinony, M. H al marson?

A No. They're shall ower than the average
depth --
Q That's not what | asked you. That's not what

| " ve been asking you.

A No.
Q You' re not answering ny questions.
A The answer is no.

Q kay. So riffles would be shall ower than

t hese | n-between areas?

A No, not necessarily.

Q I n nost cases?

A I n some cases, possibly.

Q |"msure we'll hear nore testinony about
that, and we'll see what other people have to say. It

seens |like a straightforward point.

Now, here are a couple of docunents rel ated

to the Hyra method. It's Instream Flow Informtion
Paper No. 1 and No. 6. And these are -- Freeport 15 is
COASH & COASH, | NC. 602- 258- 1440
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Paper No. 5, which is X037. |Instream Flow Informtion
Paper No. 6 is Freeport 14, which is also part of X037.
And turn for ne, if you would, first let's

start with Paper No. 6, M. H alnmarson, which is
Freeport 14.

A Ckay, mne doesn't have that identification
on it, but that's okay.

Q Are you at Paper No. 67

A M ne says 5.

Q You got one that says 5 and you' ve got one
t hat says 6.

A Vell, | don't have one that says 6.

kay, |'ve got one that says -- no, 5.

Q | nstream Fl ow | nformati on Paper No. 67

A Oh, I'msorry. Gkay. The other one you had
handwitten. | was |ooking for the sane thing. |'m
sorry.

Q No, no probl em

Let's turn to Page 3, please.

Table 1 here, we've seen this table before in
ot her Power Points you' ve presented to the Conm ssion;
is that right?

A Ckay, say that again?
Q You see Table 1 on Page 3 of Instream Fl ow
| nformati on Paper No. 67
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A Yes.
Q This table is a table that you presented in
ot her presentations to the Comm ssion on ot her streans;

is that correct?

A It could be.

Q kay. And Table 1 is titled "Required stream
wi dth and depth for various recreation craft as
determ ned by single cross section nethod.” |s that
right?

A Yes.

Q |s that what it says?

| f you go up towards the top of the page,
there's a heading that says "Single Cross Section

Met hod." Do you see that?

A That's right.
Q Let me read this. Let me knowif | get this
right. It says "This nethod requires that only a

single cross sectional neasurenent be taken across a
stream The product of such an approach is a
determ nation of the | owest flow acceptable for
recreation. The approach is based on the assunption
that a single cross section, properly |ocated, can
define a mnimumflow requirement. Such a cross
section is |located at an area displaying the |east
depth across the entire stream”
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Did | read that correctly?

A Yeah, that's right.

Q Let's turn to the other paper, Freeport 15,
which is Instream Fl ow I nformati on Paper No. 5. And,
actually, I"'msorry, before we do that, staying on
No. 6, if you turn to Page 4, there's a description in
the first full paragraph about a conputer program
| FG1? Do you see that?

A Ckay.

Q kay. And this conputer program has been
devel oped to predict width and depth across the
transect of any stage? Do you see that?

A Yes.

Q Let's turn now to Information Paper No. 5,
which is Freeport 15, which is wthin X037.

And on Page 122, it says "Type 1 - Manning
Equati on Assum ng Uni form Fl ow. "
Do you see that, about hal fway down the page?

A Yes.

Q And then there's a reference to IFG 1, that
same conputer programthat is referenced in Instream
Fl ow I nformation Paper No. 6; is that right?

A Yes.

Q Ckay, and it says the program out puts for
| FG 1 include distance to channel edge, in feet; is
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that right?

A Yes.

Q It includes channel width, in feet; is that
right?

A That's right.

Q Cross sectional area, in feet squared,
correct?

A That's true.

Q Wetted perineter, in feet?

A That's right.

Q Surface width, in feet, if we turn the page
onto 1237

A Yes.

Q No. 6 is hydraulic radius, in feet; is that
right?

A Ckay.

Q Let's skip one, because | want to save the
best for |ast.

No. 8 is discharge, in cfs; is that right?

A Yes.

Q And No. 9 is average velocity, in feet per
second?

A Yes.

Q kay. No. 7 is average depth of the channe
in feet; isn't that right?
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That's the output --

A Yes.

Q -- of this computer progranf

A That's right.

Q But you used naxi mum depth of the
Ccross-section?

A | used maxi mum yes.

Q Let's turn back to your appendices. Let's go
to Appendi x E?

A D?

Q E.

A E.

Q Page 2 of that appendi x, once you get --

A Ckay.

Q Al right. Page 2 of Appendix E from your
submttals includes -- looks Iike there's a sign, "Site
of Ad Canp Hualapai." |Is that right?

A Yes.

Q Are you with ne?

A Yes.

Q kay. And you see we're tal king about Canp
Hual apai ?

A Yes.

Q kay. And it says, what you've witten
here -- are these your words, or is this an excerpt?
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A It reads as if it's sonething | may have
doctored a little bit.

Q And is it fromthis Fewkes reference from
1912, or what's the source reference?

A Let's see. \Where are ny quotations?

"Natural condition.”
No, |I'musually pretty careful about
quotations. Those would be ny own words.

Q kay. So is this -- do you have a primary
reference for this information about Canp Hual apai, or
Is this just information you have in your m nd?

A It's probably com ng from Fewkes, though.

Q Ckay. Wiat it says, that first paragraph, it
says "Canp Hual apai (1869 to 1873) - First known as
Canmp Toll Gate, this post was established in May, 1869,
just sout heast of Aztec Pass on WlliamH Hardy's toll
road between Prescott and Hardyville (which eventually
devel oped into Bullhead City). |In 1870, it was taken
over by the mlitary to protect the road from I ndi an
attacks, but the troops abandoned the canp in 1873."

|s that what it says?

A That's right.

Q So risks associated with travel in this
region back in this time frame included the risk of
attack on the road, just like it would have incl uded
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the risk of attack on the waterway; isn't that right?

A

Q
A
what |

Q

> O > O

Yes.
Let's turn to Appendix G

Let ne make 100 percent sure | understood

agreed to.

What attacks did you say; Indian attacks?
Yes.

| ndi an attacks?

Yes.

kay.

Appendi x G please, M. Halmarson. W'l]I

start on Page 1 of that appendix. The third paragraph

says "The few historic accounts --"

> O >

Q

Are you with me on Page 17?

kay.

Third paragraph on Page 1 of Appendix G
kay.

Al right. It says "The few historic

accounts of navigating the Verde River occurred with

human- i npact ed conditions where the base fl ow was

significantly depleted. Human inpacts to the Verde

started in the 1860s."

Did | read that correctly?

A Yes.
Q What year did human inpacts on the Verde
COASH & COASH, | NC. 602- 258- 1440
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begin, as far as your understandi ng goes?

A The closest | could cone to is the |and |
owned in Canp Verde had an 1868 water right through the
Wods Ditch. There is an earlier -- there's an earlier

canal there, | think in 1966 or so, roughly that,

roughl y.

Q 18667

A Excuse ne. |I'msorry. | always do that.
1866.

Yeah, in the md 18 -- 1865, '66, sonewhere
in that range, there is an earlier ditch.
Q So the diversions in the streamstarted in

roughly, the md 1860s?

A Yes, that |'m aware of.
Q We're still on Appendix G Let's turn to
Page 54.

And you have G3, Channel Ceonetry, at the top
of that page. Are you with ne?
A Yes.
Q And G3a i s CGeonorphol ogy of Verde River
Channel ; is that right?

A That's right.
Q And you state as follows; these are your
wor ds:

"Because the subject of geonorphol ogy of the
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nat ural channel of the mddle Verde River is ably
treated by Phil Pearthree, Ph.D., the following is
from Pearthree, P.A , 1996, Hi storical Geonorphol ogy
of the Verde R ver, Arizona Geol ogical Survey Open-File
Report 96-13, 29 pages."

s that right?

A That's right.
Q And so what follows on the next, at |east,
couple of -- it looks Iike a few pages, are an excerpt

fromDr. Pearthree's discussion of the historical
geonor phol ogy of the Verde River; is that right?
A Yes. Al of those are in quotation marKks.
Q Correct.
Let's turn to Page 55.
You' ve tal ked over the | ast couple days a
little bit about the surveys conducted by Foster in

1873 and 1877; is that right?

A Yes, Foster and -- yes.
Q | just want to read a little bit about what
Dr. Pearthree had to say about Foster's work. It says

"Low Fl ow Channels. Cadastral surveys fromthe 1870's
record evidence of a continuous |ow flow channel

t hroughout Verde Valley that was very simlar to the
nodern | owfl ow channel of the Verde River. Surveys
conducted by Foster in 1873 and 1877 docunented a
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t hr ough- goi ng stream about .5 neters ([which is
roughly] 1.5 feet) deep and 15 to 30 neters ([roughly]
50 to 100 feet) wide with a sandy bottom™

|s that what it says?

A Yes.

Q And then it goes on a little bit |ower, about
four or five lines, it says "The banks of the | owfl ow
channel were estimated to be 3 feet (consistent with
t he depth estimte)."

|'s that right?

A The 3 feet | see in there is the average
depth of the river.

Q kay, it says -- let's pick up where |
stopped reading. It says "It is not clear fromthe
survey notes whether this |l owflow channel was wthin a
wel | -defined fl ood channel ."

A Onh, okay.

Q "The Verde River of the 1870's was descri bed
as 'a beautiful streamof clear, pure water with an
average width of 100 |inks (66 feet) and an average
depth of 3 feet.""

And there's a citation to Foster; is that

right?
A That's what | said | was reading, yes.
Q Ri ght.
COASH & COASH, | NC. 602- 258- 1440
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And then it goes on to say "The banks of the
| ow-fl ow channel were estimated to be 3 feet
(consistent with the depth estimate)."

s that right?

A Yes.

Q Let's turn, we're going to shift to your
Power Poi nt .

A You're going to ny Power Poi nt now?

Q W are.

Let's start on Page 8, if you would. Sorry,

|"min your appendices. W'I|l cone back to this.

A Now | ' m a pi ng-pong ball.

Q No, | apologize. That's ny error. |'ll cone

back to that one.
A Whi ch appendi x?
Q No, |I'msorry, that was your addendum

have your addendum and your PowerPoint in the sane

bi nder. | thought | was going to your Power Point.
went to your addendum | apol ogi ze.

A You're getting as old as | am

Q Boy, we're all getting a little bit ol der
t hi s week.

A Yeah.

Q Thanks for bearing with us.

Let's start on Page 32.
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A O the --

Q O the PowerPoint. We'Ill stick with your
Power Poi nt right now.

A Ch, okay. kay, Page 32.

Q Yeah, 32 of the Power Poi nt.

Ckay, we have a couple of pictures. One it
says i s about 1900. The other one is late 1800s. |Is
it safe to say that if you had nore specific date
I nformati on or what season we were dealing with, you
woul d have incl uded that?

A Yes.

The | ower one definitely | ooks |ike sumer,
because of the vegetation, and the other one | ooks |ike
it could be too. There's foliage out there.

Q But we don't know if it's June or if it's
August, right?

A No, you don't.

Q And that makes a pretty big difference in
ternms of average di scharge or nedi an di scharge on the
Verde, whether it's June or August; is that right?

A That's right.

Q Let's take a | ook at the next page, 33. This
is Slide 33 fromthe Power Point.

W have sone photos, and at | east one of them
I s August 2014. Are these all -- | guess you probably
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don't know exactly when the picture was taken on the
cover of the Paddle Guide; but are these other three
pictures all from August of ' 14?

A Only the one is the one |I'msure of.

Q The ot her ones, we don't know what tine of
year it is?

A No.

Wl |, the Paddl e GQuide, that's generic. Let
me see. Well, they're both sumrer, | think.

Q Ckay. So at |least as far as the one on the
upper left corner, that was taken in August, which is
during the nonsoon season; is that right?

A Yes.

Q Let's turn to Page 38.

Now, this is one of your cross-sections,
again. The maxi mum depths that you cal cul ated, you
cal cul ated those using Manni ng's equati on based on the
cross-section and the rel ati onshi p between depth and

di scharge; is that right?

A The primary equation | used, when | knew |
wasn't in a pool, was the Manning equation. | also
| ooked at velocity-area relation too. | didn't use a
single method on any of these. | looked at it a couple

of different ways.
Q What's the other -- what's the velocity
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nmet hod you just nentioned?

A It's a velocity-area nmethod, and you can --
yeah, the velocity, you know, generally increases as
area increases. And | have a | ot of experience with
things like that, so | can |look at that relation and
tell if what |'mdoing is reasonable.

In a pool-riffle stream you should be using
nore than one nethod, because you're going froma
weir-type control to a channel -type control, which is
t he Manni ng equati on.

Q Is it in the materials that you' ve provided
the Comm ssion, the information that lets us know, for
each set of depths that you estimated using an
equati on, whether you were using the velocity equation
versus the Manning's equati on?

A No. | just explained | used nore than one.
So | cane into it several different ways, based on ny
experience, using hydraulic equations.

Q But we don't know whi ch hydraulic equation
you used in each instance?

A No, right at the noment | m ght have trouble
r enenberi ng.

Q Ckay. But at any rate, these nmaxi num dept hs
that you' re presenting, they are the result of an
equation that you're applying using cross-sections?
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A They are the result of a hydraulic equation,
and like | say, usually nore than one.

Q Way did you cal cul at e nmaxi num dept hs usi ng
equations, rather than going to the GS and getting
their maxi numdepth information that's measured for the
Ccross-section?

A | think that's a good question. | didn't go
directly to their current neter neasurenents. | did
get like this high fl ow nmeasurenent, and then | ended
up doing the conputations as | just discussed. One
reason for that is the measured di scharge that they
m ght provide to nme wouldn't be the @O0 or the B0 or
the discharge |"'minterested in. So | would end up
having to do hydraulic equations anyway.

So in this case | did exactly what you said.
| went to the USGS, asked for a high fl ow neasurenent.
They gave it to ne. They gave ne that cross-section as
they defined it, and | used it.

Q But you didn't get the other depth
i nformati on they have that's actual neasured enpirica
data as to depths at that cross-section, did you?

A No, because this is a cabl eway section, and
t hey woul dn't be neasuring low flows at that section.
It would be nmeasured sonepl ace el se.

Q What ever depth they are neasuring at that
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particul ar | ocation, would having that data have hel ped
you to calibrate your results?

A It would have saved nme a lot of work if it
was avail able, and I would have asked for it if | knew

it would be avail abl e.

Q Do you know if it's avail abl e?

A | know it's not.

Q You know it's not avail abl e?

A Not at this spot.

Q What about the other cross-sections you used?
A | did ask for their current neter

measur ements.

Q Did they give themto you?

A Yeah. |'ve shown you ny cross-sections
supplied by the USGS. So | had that information, yes.

The best sections | had were the Forest

Servi ce ones, because they covered a wi de range. They
surveyed the section and defined the |ow flow or the
base flow conditions using a current nmeter, so it was
an excellent set of information for this study.

Q Is all of the data that you received fromthe
USGS rel ated to neasurenments of the cross-sections, is

all of that data presented in the materials that we

have?
A | asked for available information. | knew of
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some information that they had collected. They
provided ne with what they had, and they apol ogi zed for
not being able to find sone of it.

Q That wasn't ny question. Al the infornmation
that you have fromthe GS, do we have it all in all of
these materials you' ve put together and presented to
t he Comm ssion; do we have all of that information?

A | don't recall doing any type of
cherry-picking or so forth. | believe everything is

there that they provided ne.

Q Let's go to Slide 54 of your PowerPoint,
pl ease.
A 547
Q 54.
Thank you. That's it.
A 547
Q Yes.
What's the nane of this gage?
A That's Granite Creek. You know, | think it's
called G anite Creek near Prescott, | believe, but

anyway, it's Ganite Creek. There's only one USGS gage

on Granite Creek up there.

Q So that is depicting a USGS gage?

A Yeah. That's a USGS gage right there.

Q kay. And do you know -- can you try and
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orient us alittle bit? So we're on G-anite Creek.

Are we | ooki ng downstream on Granite Creek?

A Yeah, you know, | can't tell fromthe water
if it's up or down. | would have guessed upstream
Q Yeah, you're probably right, as | look at it

nore cl osely.

A | know the highway is on the gage side and,
therefore, | would be going -- that would be | ooking
upstream yes.

Q kay, so the highway ought to be on the right
side of this photograph?

A Yeah. You know, you put the gage on the side
where the road is, if you can.

Q Makes sone sense.

Do you know what time of year this photograph
was taken?

A | don't think it's summer. Do you?

No, it's not sutmmer. So let's leave it at
t hat .

Q So other than saying it's not sunmer, you
don't know what tinme of year it is?

A No, | don't.

Q Let's turn to Slide 56, please.

kay. And here's that 8,095 acres we tal ked
about of the area above Paulden; is that right?
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A That's right.

Q And the notes | took yesterday when you were
gi ving your direct presentation was that for Big Chino
Creek, that we didn't have surveys and so you had to go
about quantifying those cultivated acres differently

than the other areas; is that a fair sunmmary?

A Yes. The devel opnent up there occurred after
t he surveys were made. | vaguely recall a little
informati on on the surveys. |[I'll just add one little

poi nt of interest that some of the old-tinmers m ght
appr eci at e.

Way at the upper end there of the Big Chino,
but downstream from Seligman, back in one of the early
surveys, 1870s or so, they found a 90-foot deep well on
M. Sullivan's property. | don't know if there was
water in it. There was no -- you know, nothing. But
I f you're a hydrol ogi st or groundwater person, you
woul d appreciate what | just said, because nobody knew
t hat .

Q Ckay. Back to Big Chino Creek. So how many
acres, how many cultivated acres, out of that 8,095 did
you attribute to the Big Chino Creek area, where we
didn't have the survey information?

A VWait. Say that -- I'msorry. Say it again.

Q Yep, be happy to.
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Ckay. Focusing on Big Chino Creek, how many
acres out of this 8,095 cultivated acres did you
attribute to the Big Chino Creek area?

A Just off the top of ny head, about 800 or so,
| think it was.

Q And if we want to get a little nore specific
and maybe a little bit of backup for that, where do we
go in your material s?

A You go to the series of NRCS phot ographs
t aken in 1940.

Q So did you estimate the nunber of cultivated
| ands in the Big Chino area based on those aeri al
phot ogr aphs?

A That ended up being ny prinmary source.

Q |s there anything in your information where
t hose acres are tabul ated or discussed separate from
t hese ot her acres?

A No. | have notes on them The reason |
haven't provided themis | used various mnethods of
doi ng that, and, oh, | think about 15 different areas,
and then | ended up subtracting areas where | knew
t here were cienegas.

Q What ot her nethods did you use other than the
aeri al photography nethod for Big Chino?

A | used the survey maps, the federal surveys,
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as much as | coul d.

Q But those were of |imted val ue because you
say nost of the devel opnent in that area occurred after
t he surveys, right?

A Right, right. So I'msaying the surveys were
of limted value, but |I used whatever was on them

Q kay. So you used whatever limted
i nformati on was on the surveys; you used the aeria
phot ographs fromthe 1940s. Wat other information did
you use or what other nethods did you use for Big
Chi no?

A | did rely some on historic accounts in the
newspapers. | was aware there's an account of a guy
putting a centrifugal punp in there in one of these
shallow wells | was telling you about. There's
evi dence of that, and | knew right where it was.

Q So how many acres did you attribute to that

centrifugal punp?

A That was a portabl e one.
Q How nmany acres did you attribute to it?
A To that punp, | didn't, because it was on

wheel s, so he wheeled it around wherever he needed

water. And |'ve seen that. | saw that punp.

Unfortunately, | didn't photograph it. | saw it in

1964, or | thought I was |looking at that. It was a
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very old system In engineering school |I did a
research paper on centrifugal punps, so | was very
interested init.

What | | ooked at was -- |'ve been very
interested in the Big Chino for many years. |'ve been
up there quite a bit with the USGS and on nmy own. For
exanple, when | first started working up there, the
USGS was saying 20,000 acre-feet a year was being
punped. And | | ooked it over and realized there wasn't
that much. But 20,000, and that was goi ng back before
| was there for several years. That's a |ot nore than
what | show here.

And so | | ooked things over, and | went and I
ended up getting it correct. | don't want to nake a
| ong story about exactly how | did that, but | ended
up -- it resulted in a significantly |ower annual, you
know, consunption anmount based on ny research. So |
I nherited sonmething that wasn't quite right.

Q So how many of your roughly 800 acres from

Big Chino did you derive fromthe aerial photographs?

A The areas thensel ves?

Q From the aerial photographs that you
revi ewed.

A Yeah, | basically did all of ny

identification on the aerial photographs, but | used
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ot her sources to confirmwhat | was doing. And, like
said, | was using Photoshop, and | would dice it up on
ny screen, and then | had a cropping that I would, you
know, kind of |ike, you know, identify the area, and
then | ended up limting the areas.

Q Did you do anything to account for the areas
being cultivated in the Big Chino area, according to
t hose aerial photographs, that were dryland farned
I nstead of irrigated?

A No, what | -- no. That's a good questi on.
Those dryland farns there, they were there. They were
cienegas, and like |I've said several tines, | did ny
dar nedest not to include cienegas in this.

What | found is, to be alittle nore
specific, is you could see old canals comng fromlike
Wal nut Creek. It was real clear, that you can see
t hese di version channels comng into the fields. Wll,
t hose haven't been used for years. You go out there in
the ground and see that it's been 10s, 50 years or nore
that they haven't been used.

Q Isn't it possible that some of the acreage
you observed on the 1940s aeri al photographs cane into
cultivation mdway during your period of record on your
stream gages?

A s it possible they -- please say that again.
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| want to make sure.

Q Your period of record on your stream gage,
your period of record for the GS stream gage that you
use, runs fromearly in the 1900s up through what date?

A You nmean at the nouth of the Verde, the total
record at below Bartlett Dam is that the record you're
t al ki ng about ?

Q Wherever along the river you were relying on
USGS gage data to formyour baseline for streanflow
t hat then you added back in for these cultivated areas,

what was the period of record of those data sets?

A They vari ed.

Q What -- and so --

A At the nmouth of the river it was, what, 1898
to 19 -- | did the analysis about 1912 -- or excuse ne,

2012. That woul d be one period.

At the Paul den gage, | think, what is it,
from'64 or '5 on to the present.

The C arkdal e gage, there's two periods; one
in roughly 1915, '14, "15, '16, and then we put that in
in the '60s on to the present.

Q So it's possible that some of the cultivation
t hat you observed on the 1940s aerial photographs of
the Big Chino area did not cone into cultivation until
partway through those periods of record, true?
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A | was very careful that what | was | ooking at
were the very old cultivated areas.

Q You're doing this off of 1940s aeri al
phot ogr aphs, right?

A You bet. You can see it, and | can take you
out there and show you this stuff.

Q You can tell what's been cultivated for
60 years versus for 10 years?

A Usi ng the diversions there, canals that cone
fromthe channels, that you know haven't had perenni al
for along tinme, that kind of thing.

Q How many acres did you subtract away from
what you observed on Big Chino because you said, you
know what, this is nore recent, | don't want to count
this; how nmany acres?

A | didn't even consider that. So where | had
to be really careful was the cienegas.

Q Let's turn to Page 60, Slide 60 of your
Power Poi nt .

kay. This is Method 3, and | think you
playfully referred to this as SWAG yest erday?

A Yeah, it's a SWAG | was trying to mlKk
anyt hing out of this | coul d.

Q And | think the transcript will reflect what
that acronymis for, but what | wote down yesterday is
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you said you have a |low | evel of confidence in this
met hod and that you're not going to stand behind this.
You're really relying on the other two nethods?

A It's kind of in the ballpark. You know, it
shows that, all right, it's roughly, you know, it's --
all the conputations didn't show 10 cfs or they didn't
show 5, 000. You know, they bounce around where we're
tal ki ng about.

Q | f you didn't have Methods 1 and 2, would you
be testifying before this Comm ssion that you were
confident in the results of your Method 3 to a
reasonabl e degree of scientific certainty?

A | m ght have considered Method -- that's
pretty hypothetical, but |I mght have consi dered
Met hod 3 acconpani ed by the wi dth neasurenments, a
conparison of the survey -- the GLO survey w dths al ong
t he upper reach versus the present w dths, because
those strongly indicate that the historic virgin flow
was nore.

Q Let me get an answer to ny question

Met hod 3, not changing it, not adding on to

it, if all you have is this standing al one --

A Ch, al one?
Q Hol d on.

You just have this. You don't have Method 1.
COASH & COASH, | NC. 602- 258- 1440
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You don't have Method 2. This is all you' ve done. You
haven't done a different version of Method 3. You've
done this Method 3. Wuld you sit --

A And | don't have --

Q Hold on. Hold on.

Wuld you sit in front of the Comm ssion and
say that you have a high degree of scientific certainty
that the results of this nethod are accurate, in a
vacuum just this nethod?

A | think on a SWAG you m ght put an error band
of maybe 25, 50 percent. How does that answer --
Q Where do you get the 25 to 50 percent on a
scientific wld-ass guess? Were do you cone up wth
t hat band?
A My experience.
COWM SSI ONER NOBLE: Whoa, whoa, whoa.
THE WTNESS: M experience al one, which
Is 54 years of this stuff.
BY MR HOOD:
Q Let's go to Slide 70.

Did | get that acronymwong? 1Isn't that the

acronymyou used yesterday, M. H al marson, SWAG?
A Par don?
Q What is SWAG?
A It's a scientific wild-ass guess.
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Q kay. Let's goto -- | just wanted to nake
sure | hadn't m sheard.

Let's go to Slide 70.

Ckay, you described yesterday that these
| ines are snoothed in places, that you' re not concerned
with details. Keep it sinple, stupid, was your other
acronym KI SS.

And nmy question for you, M. Halnmarson, is
there a version of this graph that we can | ook at
anywhere that is not snmoothed; it's just the nunbers,
not snoot hed?

A | created it snoot hed.

Q kay. So the answer is there's not a version
of this graph that doesn't have that snoot hing
I nvol ved?

A | don't renenber doing one. | think this is
what | canme up with. Now, | mght have been getting
tired that day.

Q Let's go to Slide 75.
kay. This is froma USFS Report, Percent of

study reach with indicated type of channel. Do you see
t hat ?

A Yes.

Q And that the dom nant characteristic channe
is C is that right?
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A 61 percent, yes.

Q Yeah. And so one of the differences between
C and sone of these other channel types, naybe take F,
for exanple, is that this channel includes sandbars and
gravel bars as part of its characteristic; is that
right?

A It shows that in the diagram You've got a
good eye. Berns and bars.

Q Let's go to Slide 77.

kay. And you're -- | understand your
approach. You used Hyra. You're talking about
recreational watercraft |ike a kayak or a canoe, and so
we may not have any trouble here.

You woul d probably agree with ne,
M. H almarson, that anything nore significant than a
canoe or kayak is going to have a very, very difficult
time getting through this location; is that right?

A Vel |, you m ght get that inpression, because
it's an oblique photograph at ground level, and it's
not three-dinensional. So it's real hard to determ ne.

But at the very mninum it |ooks |ike you
woul d have to be a little careful going through there.
But I"'mnot -- | can't tell fromthat photo. There's
no scale onit, and I can't really tell the spacing
al ong the channel between those rocks.
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But, like | say, it's there and |'m show ng
it because there are things like that up there. So I'm
not hi di ng anyt hi ng.

Q Let's go to Slide 106, please.

The second bul |l et says "These techni ques use
publ i shed information of the USBR, USGS, USFS, Salt
Ri ver Project, local historic newspapers and Feder al
Land Surveys?"

Did | read that correctly?

A Yes.

Q And | recall yesterday you having nade a
clarification that all of the reports are published.
Sonme of the underlying information is not published.
Do you renenber that clarification?

A Sone of the under --

Q Sone of the information supporting the
docunent, sone of the information isn't actually
published. Do you renenber that? You' ve gotten
i nformati on from various sources that nmay not be
publ i shed, per se?

A Ch, well, like the current neter
nmeasur enents, you know, those aren't published. Maybe
t he discharge for themis, but the neasurenent itself,
all that kind of information, no, that's not published.

Q And you' ve gone back to get sonme of that
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other information, and |I'mnot playing gotcha. M
under st andi ng of what you were saying yesterday is you
wanted to clarify; some of this information | relied
upon isn't really published, but the --

A Yeah. Like | called Dan Neary at the Forest
Servi ce and said, hey, you know, can you provide me
with this stuff, and --

Q Is all of the information that you relied
upon in your materials, or is there sonmewhere sitting
on a shelf in your office in your honme sone of this

other infornmation that's not here?

A Vell, | can think right offhand the Forest
Service information, | have a conputer file on that,
the file they sent ne that | never touched. | just

copied it and then used it. So | have the original
file they sent nme, as an exanpl e.

Q And that's not -- we don't have that in your
materials; is that correct?

A That's correct.

Q Anything el se come to mnd that you' ve got in
your file for working on this project that is not
i ncluded in your appendi ces or your addenda or your
reports or your PowerPoint or the supplenental handouts
yest er day?

A Vell, | have the file that the USGS sent ne.
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| have the file the Sierra Club sent nme. Those are in
ny conputer, | believe.

Q Let's go to Slide 109, please.

And this relates to a survey March 1 through

20, 1911; is that right?

A Yes.

Q Do you know, did you do any digging to see
what ki nd of discharges we had in the nonth of March in
19117

A |'mpretty sure | looked at it. | think it
was at or near base flow | don't recall anything real
bi g.

Q At or near base flow would be how many cfs?

A Vell, it could up to a few hundred; a coupl e,
300.

Q And you're --

A There might be a little direct runoff in
this. | noted there that there was split flow, and

t hat does suggest it mght be up a little bit.

Q And let's -- and you pull this out, this
particular set of field notes, to highlight the depths
that were noted; is that right?

A That's right. Al ong that entire township or
that half of the township, which includes the river,

t hose are the four depths that the surveyor neasured.
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Q kay. This is Freeport 33, which is X045,
and here we have a Departnment of the Interior
publication, Geological Survey Wter-Supply Paper 1313,
and it's a conpilation of records of surface waters of
the United States through Septenber 1950.

Do you see that, M. H al marson?

A Yeah.

Q And if we turn to Page 693 of that excerpt,
whi ch, again, is Freeport 33, we've got a chart of

nmont hl y mean di scharge; is that right?

A That's right.

Q And for March of 1911, the nean di scharge was
2,372 cfs; is that right?

A That's true.

Q And we've heard sone information about work

that was done in February of 1911 over the course of
the week. Can you tell us what the nonthly nean
di scharge for February of 1911 was?
A What is it, 2,5147
Q Yep, that's it. Thank you
Let's go to Slide 115.

A Now, wait a mnute. Hold on just a second.
You're inplying that the nonthly discharge tells what's
goi ng on during that survey?

Q M. H al marson, you answered ny question
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W're noving on. |If you want to do sonething, you can
do it on redirect, if you want to conme back in
February. W're not -- I've got limted tine left with
you, sir. W're going to nove on to Slide 115.

CHAI RVAN NOBLE: W're all going to
stand up and take a breath.

THE WTNESS: kay.

(A brief recess was taken.)

CHAI RVAN NOBLE: M. Hood.
BY MR HOOD:

Q Thank you, M. Chairman.

M. H almarson, we're on Slide 115 of your
Power Point, and this is titled John Day R ver in
Oregon - Flow duration curves; is that right?

A Yes.

Q Conparison with natural flow of Verde and
Gla R vers, correct?

A That's right.

Q kay. The red line and the green line are
your reconstructed flows for the | ower Verde and m ddl e
Verde respectively; is that correct?

A Yes.

Q The dots there that you have for the | ower
Gla River, those are for your reconstructed fl ows of
the Gla River; is that right?
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A Yeah. As | said earlier, those are fromthe
study | did approxinmately 12, 15 years ago.

Q | think your testinony on that point was back
in the "05 time frame, does that sound right?

A Yeah, way back.

Q Yep.

Then we have two black lines. And are these
based on gage data, or did you nmake sone effort to
reconstruct these flows back to ordinary and natural
condi tion?

A Those are gaged. On this river they assune
that the current river, current flows, were essentially
the sanme as the historic.

Q Who assuned that?

A In this, as far as | understand the John Day
study for ANSAC -- not ANSAC, but for the navigability,
t hey assuned there was no significant inpact by man.

Now, to answer your question directly, |
sinply took all the gage data available, |oaded it into
ny conputer, and believe ne, there was |ike 50,000
daily flows, and | ranked it and sorted it and plotted

it. You're looking at it.

Q kay. So | think I follow. | just want to
make sure. |'mgoing to try and say this in a way
that's a yes or no. | just want to make sure |
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under st and.

The John Day information here, let's assune
t here was sone diversion somewhere affecting that
stream You've not attenpted to reconstruct those
flows using Manning's, using a cross-section anal ysis,
using Method 1, 2, or 3. This is just raw data,
whet her it was diverted, depleted or not, correct?

A This is data fromthe United States
Geol ogi cal Survey at two gages on the John Day River,
and | did just what | said previously to that data. It
came from U S. Geol ogical Survey web site for two of
the main gages on that river, and there it is.

Q And if there were any depl etions, you' ve not
accounted for that here; is that correct?

A | didn't do a thing withit. | sorted it and
plotted it, and you're looking at it.

Q Let's go, | want to page through your
addendum now, M. Halmarson. |'mnot going to bounce
back to your PowerPoint. So can we nake a switch on
the screen to your addendum so that people can foll ow
al ong?

A Addendum Let's see. Ch, gosh, | hope |
have it in here,.

Let's see, how do I show the whol e thing
t here?
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Q It's going to be one of those buttons.

MR HOOD: |s there a PowerPoint whiz
who can tell us which one of these --

M5. HERR-CARDI LLO. It's not a
PowerPoint. It's a PDF, |'mpretty sure. 1Isn't that a
PDF you have open?

(An off-the-record discussion ensued.)

MR HOCD: Thank you, Joy.
BY MR HOOD:

Q And before we junp into your addendum 1|'m
going to hand you Northwest Steel headers Associ ation
versus Simantel. This is [113] P.3d 383, O egon
Appeal s Court, 2005. And |I've got a highlighted
portion here on Page 391 of that opinion.

Can you just, M. H almarson, please read the
hi ghl i ght ed sentence? Qut |oud, please.

A "W note, at the outset, that the hydrol ogic
data indicates that, in 1859, the river's sumer flow
was nearly twice that it is today."

Q Thank you.

kay. Let's go to Page 8, please.
|'msorry, Page 11 of the addendum
M. H al marson.
And here we've got in your red box, it's
February 18 to March 9, 1911, Surveyor Farner; is that
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right?

A Yes.

Q And you have a series of average depths in
feet?

A Yes.

Q And if you would | ook back at Freeport 33,

pl ease, which is the Conpilation of Records of Surface
Waters of the United States through Septenber 1950,
whi ch, again, is X045 in evidence, | know | asked you

about February. | just want to confirmthat March was

al so running pretty high in ternms of nean discharge for

t hat nont h.
A You have to -- when you |look at this, you
have to read the general description on the left. It

acconpani es.

Q Her e.
A ' maware of that.
Q But that's what |'m asking you to read,

M. H al marson.
A ay, | --
Q My question is, can you please go to the
colum for March. Go to the row for 1911.
You can cone back with all the explanation
you want in February.
March 1911, the nonthly mean discharge is

COASH & COASH, | NC. 602- 258- 1440
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2,372; is that right?

A That's right.

Q The nmont hly nean di scharge for February of
that year was 2,514; is that right?

A W' ve covered that. Yes.

Q And the January nonthly nean di scharge for
t hat sanme year was 2,904; is that correct? |Is that
what it says?

A That's right.

Q Let's go to Page 37.

kay, we have a chart here related to channel

sl ope and bankfull discharge, in cfs; is that right?

A Yes.

Q And were you here yesterday when | had one
followup for M. Fuller about the bankfull concept?

A Yes.

Q Did you hear his response to ny question

1215

about how that relates to the ordinary high water mark?

A Yes.
Q Way don't you give us your understandi ng or
description of what bankfull is as it relates to the

bank of the normal channel, normal high water mark,
however you define the bankfull condition?

A Vell, | commonly think of it as, oh, an area
occupied by the 1 1/2 to maybe 3-year flow. It's
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related to -- | think of it on the Verde as related to
a base flow, a discharge that's related to the form ng
of the Iow fl ow channel, because it's a discharge that

represents nmany, many days of flow.

Q Bankfull, just the term conjures an inage
that some bank is being -- you're reaching the |evel of
sone bank. |s that accurate?

A Ri ght, and -- yes.

Q Is it the bank of the low flow channel; is it
the normal -- or is it the ordinary high water mark; or

Is it some other demarcation?

A It's below the ordinary high water mark.

Q So is it the bank of the ordinary -- the | ow
fl ow channel ?

A It would be of the | ow fl ow channel, yes.

Q And so what ever bankfull requires, let's set
that aside. Let ne just make sure | understand your
chart.

| f the discharge required to reach this
bankfull condition is somewhere in the nei ghborhood of
two to 5,000 cfs, that would push it into the braided

category; am| reading this correctly?

A Yes.
| f you note, | have an oval there that covers
a range.
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Q Let's go to Page 62. W're still in your
addendum

And here, M. H al marson, can you descri be
for us what this aerial photograph depicts?

A This is the Verde R ver near the nouth of
West C ear Creek.

Q And this photograph seens to depict quite
nicely that C channel, which is the 61 percent
predom nant channel formthat we discussed on Page 75
of your PowerPoint, that shows a nunber of sandbars
t hroughout its course; is that right?

A There appears to be sonme sandbars there.

Let nme qualify that. That picture we saw
that the Forest Service produced, that's on the upper
Verde, to be specific. But, yes, it does depict it
down here. But | don't want to have you think that
maybe 61 percent of this river down here is |like that,
l'i ke this.

Q But you agree, and it's in your PowerPoint,
that 61 percent of the river is that C classification
of channel type, right?

A Above the C arkdal e gage, where they studied

Q You said earlier today something about
i nformati on you presented at the Santa Cruz hearing, or
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at least that's the way | heard it. And | just wanted
to clarify, were you perhaps tal king about the
testinony you provi ded concerning the San Pedro River?

A | don't renmenber what you're referring to.

Q Vel l, you tal ked about the general nature of
your methods and using Manning's and cross-sections and
cal cul ati ng maxi num depth and using Hyra. |'m
par aphrasi ng, obviously, M. H almrson. But you said
this is simlar to what |'ve described at the hearing
at the Santa Cruz. And | just wanted to confirm you
weren't --

First of all, that's a fair summary of the
wor k you' ve done for a nunber of streans involved in

t hese proceedings, right?

A That's true. | used it on the Gla, also.

Q Right, the Gla, the San Pedro, the Santa
Cruz. We're here on the Verde. Correct?

A That's true.

Q kay. | just wanted to clear up for the

record, you testified concerning the San Pedro.

don't think you testified on the Santa Cruz. |Is that

right?
A That's true.
Q And | may have just m sheard you. You may

have said the San Pedro, or you may not have said
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hearing and you were just referring to your submittal.
| just wanted to clear that up.

A Let's just say |'ve used it before.

Q Yeah. | just wanted to clear that up

And so you've used these genera
nmet hodol ogi es on these various streans, and they've
| ead you to conclude that the San Pedro Ri ver was
navigable in its natural and ordinary condition at the
time of statehood, correct?

A That's correct. But it didn't have -- it
wasn't an optinumcondition |ike Hyra shows for the
Verde. It was a | ower condition.

Q And you used the sane general nethods to
opine in submttals to the Commi ssion that the Santa
Cruz was navigable in its natural and ordinary
condition as of the date of statehood fromthe
I nternational boundary down to the Picacho Peak area,
and the specific mlemarker | don't recall?

A That's true, yes.

Q You recei ved sone questions from M. Slade
about M. Burtell's report, and you tal ked about you
had a fundanental concern about M. Burtell's approach
for how water was extracted fromthe ditch; is that a
fair paraphrase?

A | had concern about applying that extraction
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to a reduction of flowin the Verde, and mnmy obvious --
t he nost obvi ous concern was related to he used present
conditions, and I know that they wouldn't apply to the
past very far.

Q But he was addi ng water back into the system
that was being diverted to reach a natural condition;
Is that the way you understand what he was trying to
do?

A That's kind of what he was doi ng.

Q kay. And so can you just clarify what your
concern is with his approach?

A "1l go back to what | said this norning and
just stay wth that, because | didn't analyze it mnuch
beyond that.

But as | pointed out, a USGS report that
Sandy Owen-Joyce did, Bulletin No. 3, has conditions in
t here that woul d cast doubt on what he did, and a | ot
of that doubt arises fromthe fact that there's
groundwat er noving into the river alluviumfrom bel ow
and that kind of thing.

Q What does that groundwater novenent through
the alluvium-- how does that interplay with concerns
you have about M. Burtell's anal ysis?

A Like | say, | don't want to go into details,
but I do know that's going on, and he never nentioned
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Q Vell, is there water that's | eaving the
system by sone manmade factor that you think
M. Burtell's not accounting for?

A | think it's a natural factor he didn't
account for in that regard. It's a mannade factor in
regard to the farm ng conditions have changed
significantly over tine. It's gone frombig farns to
little residential honme sites. No nention of that was
made, that | renenber.

Q And so | neant to get to this before.

Comm ssioner Allen asked a question for you about the
reduction in --

A That's right.

Q -- cultivated areas in the area, and | had
trouble with your answer.

But you do agree that the cultivated acreage
has reduced over tine, if | understand your --
i medi ately prior --

A No, | think I said -- | think | said that I
think the evapotranspiration fromthe area is about the
sane.

Q kay. And his question, which | don't think
you answered, and ny question, which you haven't
answered, is do you agree that the cultivated acreage
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has reduced over tine?
' m not asking you about ET. |'masking if
the cultivated acreage has been in decline?

A VWll, that's obvious. Yes.

Q You tal ked about the percentage of return
flows that M. Burtell calculates for purposes of water
put to use through irrigation that returns to the
river. Do you renenber that discussion?

A Yes.

Q And what | wote down here, and | knowit's a
paraphrase, is that you didn't know if that was the
right nunber or not. D d | hear you correctly this
mor ni ng?

A | didn't see enough information to give ne
any confidence in that nunber.

Q So you don't know if it's the right nunmber or

not, is nmy question?

A Right. | amsuspicious that it's not.

Q What do you base that on, M. H al marson --
A My experience.

Q -- given that you have not -- you just

descri bed repeatedly that you did not exam ne his

report in any detail --

A No, | didn't.
Q -- and you're not prepared to discuss details
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as such? That is a direct quote fromthis norning.

A That's right. | have a | ot of experience,
and | | ooked at what he did. | was aware of what's
going on there in the natural hydrology. And | becane
suspicious of that there's other factors at play that

m ght affect what he thought he was doing.

And that's where I'mgoing to stand. | did
not look at it in detail, but | have a | ot of
experience. 1've reviewed | don't know how many

reports, hundreds of scientific reports, and | get
pretty good at seeing when sonething snells a little
bit.

Q Aside fromtelling us all that it snells a
little bit, do you have any information or evidence to
i ndicate that M. Burtell's estimate of return flow
percentage i s erroneous?

A Only ny suspi ci on.

Q kay.

MR HOOD: That's all | have. Thank you
for your patience, M. H almrson. Thank you to the
Comm ssion. Appreciate it.

CHAI RVAN NOBLE: Eddie, | want you to
know there is a Santa O aus, and he | ooks a lot |ike
M. Hood.

MR. SLADE: | thought he | ooked like
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M. H al marson.

MR HOOD: That was the best line of the
week. That was good. That was really good.

CHAI RVAN NOBLE: Is there soneone who
has about 20 m nutes, or are we out of here?

MR MCANNIS: | have 20 m nutes, but |
have anot her couple hours to go with that, so...

CHAI RVAN NOBLE: Wbul d you just as soon
start when we convene next?

Because either way, you're going to get
two shots. You're either going to get --

MR MCGANNIS: | don't have a preference
one way or the other.

CHAI RMAN NOBLE: | feel like we didn't
put in a full day, but...

MR MCGANNIS: | can do 20 m nutes, but
| can also | et everybody go hone now too. Either way.

Yes, | ama coward. |[|'ve got
M. Halmarson in front of ne shaking his head and
about to fall off, and Ms. Hernbrode is doing the same
thing. They both want me to say they don't want ne to
start now, but | don't care.

CHAI RVAN NOBLE: I nasnmuch as we were
going to finish at 3:00, | think finishing 20 m nutes
early is not a waste of tine. So we're calling it a
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day. W're on our way honme. Have a good weekend.
Have a good holiday. W'Ill see you again sonetinme next
year.

(The proceedi ngs adjourned at 2:40 p.m)
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CERTI FI CATE OF CERTI FI ED REPORTER
and CERTI FI CATE OF REG STERED REPORTI NG FI RV5

STATE OF ARl ZONA
COUNTY OF MARI COPA

SS.

|, JODY L. LENSCHOW RMR, CRR, Certified
Reporter No. 50192 for the State of Arizona, do hereby
certify that the foregoing printed pages constitute a
full, true, and accurate transcript of all the
proceedi ngs had in the foregoing matter, all done to the
best of nmy skill and ability; and that the preparation,
production, and distribution of the transcript and copies
conply with | aw and code as required by Arizona Code of
Judi ci al Adm ni stration Section 7-206(F)(3).

| FURTHER CERTIFY that | conplied with the
ethical obligations set forth in Arizona Code of Judicia
Adm ni stration Section 7-206(J)(1)(g)(1) and (2).

W TNESS ny hand this 11th day of January, 2015.

gt

JODY L. LENSCHON RWR, CRR
Certified Reporter
Certificate No. 50192

COASH & COASH, 1 NC. _
Regi stered Reporting Firm RL036
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            1                 CHAIRMAN NOBLE:  Good morning.  Welcome



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



            3  record reflect the presence of Commissioner Horton,



            4  Commissioner Allen and Commissioner Noble, and that we



            5  are in the process of continuing an examination of



            6  Mr. Hjalmarson by Mr. Slade.



            7                 Mr. Slade.



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



            9  Good morning, Commissioners.



           10



           11               CONTINUED CROSS-EXAMINATION



           12  BY MR. SLADE:



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



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



           15      A.    That's fine.



           16      Q.    I appreciate that.



           17      A.    And good morning.



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



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



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



           21  specifically look at the Hayden report.



           22            My question is, when you looked at the



           23  agriculture in the surveys, you had to make an



           24  assumption that that agriculture continued through



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



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



            3  1871 and 1872.



            4      Q.    Did Hayden and his predecessors have to make



            5  similar assumptions about the agriculture irrigated



            6  land?



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



            8  course, the prestatehood information in Hayden on most



            9  of the upper watershed isn't there.



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



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



           12  a certain degree, that agriculture remained at that



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



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



           15  assumption, but he did present 1940 information.



           16      Q.    Did you find any other sources that confirmed



           17  your understanding of the agriculture land aside from



           18  the federal surveys?



           19      A.    Say that again, please?



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



           21  personal recollections, that confirmed your



           22  understanding of the agriculture surveys and the



           23  irrigated land shown on that?



           24      A.    Yes.  There were historic newspaper accounts



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



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



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



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



            5  dug and a centrifugal pump was being used.



            6            And I found a newspaper account in the late



            7  1800s that described the purpose of that particular



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



            9  of a connection.



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



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



           12  so high.



           13                 CHAIRMAN NOBLE:  And, Win, we apologize.



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



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



           16  my fault.



           17  BY MR. SLADE:



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



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



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



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



           22  have that correct?



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



           24  hydrology, then hydraulics, and then the evaluation of



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



            2  hydraulic computations.



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



            4  standard practice that you used to put the hydrology,



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



            6  computer; did you use calculations; and is that



            7  standard practice?



            8      A.    Yes, what I used was standard engineering



            9  practice.  It involved conveyance-slope computations



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



           11  the section controls it involved the use of kind of



           12  weir equations, except for parabolic riffle.



           13      Q.    Is that generally how determining depths is



           14  done?



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



           16  on surface water, that was standard practice.



           17      Q.    And you calculate maximum depths as opposed



           18  to average depths.  Could you explain why?



           19      A.    I believe that maximum depths are more



           20  representative of navigability for a river like the



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



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



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



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



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



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



            3  maximum depth would be more representative of some kind



            4  of average depth for small watercraft.



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



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



            7  representation at Clarkdale and depict the maximum



            8  depth as opposed to the average depth?



            9      A.    Looking downstream.



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



           11      A.    Looking downstream, below the section control



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



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



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



           15  dozen current meter measurements at this location.



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



           17  something like this.



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



           19  the channel.  So that would be the maximum depth



           20  somewhere in this area.  The mean depth would be



           21  something considerably higher because of this panhandle



           22  condition here.  So if you take the total



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



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



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



            2            Now, if you had something like a channel like



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



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



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



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



            7  wide watercraft.



            8            And there's a general relation between



            9  maximum depth and average depth for a nice



           10  parabolic-shaped channel.



           11            Average depth is approximately two-thirds of



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



           13  rating for the gage, using the discharge from this



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



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



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



           17  above where these measurements are made, of about



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



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



           20  comparison.



           21            Now, because of this panhandle shape, if I



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



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



           24  this particular location, where most of those low flow



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



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



            3  concept there, applies anywhere on the river.  The



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



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



            6  cross-sections.



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



            8  used, at least in the upper Verde, multiple



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



           10  the Clarkdale gage?



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



           12  convenient, where current meter measurements had been



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



           14  you're basically overwhelmed with data with 108



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



           16  selected for me as representative, and I did check



           17  those, and it appeared representative to me.



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



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



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



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



           22  maximum depth, which you call the boating channel?



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



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



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



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



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



            4            In the example I presented at the Santa Cruz



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



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



            7  it showed clearly where the navigation channel was, and



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



            9  that weren't navigable.



           10            So the answer is, yes, the navigation is



           11  associated with the thalweg.



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



           13  you look at navigation maps or something of that sort



           14  for the Mississippi River, there will be an indication



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



           16  that indicates where boats should pass through; is that



           17  correct?



           18      A.    Generally speaking, you're absolutely



           19  correct.



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



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



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



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



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



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



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



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



            4  be talking about the thalweg or the deepest point that



            5  they follow.



            6      Q.    If you could turn in your PowerPoint to



            7  Slide 88, please.



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



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



           10  see, that's 84.  Okay.



           11            That one?



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



           13  slide compares depths today to depths you found when



           14  you reviewed the federal land surveys?



           15      A.    This is widths.



           16      Q.    Excuse me, widths.



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



           18  federal surveys are at or before statehood.  There was



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



           20  1912 or right near statehood.



           21      Q.    Now --



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



           23  surveys are basically prestatehood.  And then the other



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



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



            2  generally a true statement that depths decrease?



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



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



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



            6            We're just about certain that the channel



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



            8  represent, basically, the same channel configuration.



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



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



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



           12  associated increase in depth, mean depth.



           13            Now, if you're going to compute average



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



           15  have panhandles.  You can actually get a decreasing



           16  average depth as discharge increases.



           17      Q.    So just because the federal land surveys show



           18  a wider channel does not mean that there was less



           19  depth, because in your opinion there was more



           20  discharge?



           21      A.    I feel strongly that it supports the



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



           23  these increased widths support my hydrologic analysis



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



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



            2  surveys you examined.  You mentioned that you knew one



            3  of them was during snowmelt or runoff conditions; is



            4  that correct?



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



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



            7  below the Clarkdale gage, and specifically down towards



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



            9  February, I believe.



           10            On one of those surveys the surveyor clearly



           11  noted that the Verde River was very low.



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



           13  the note that it was very low?



           14      A.    I believe that survey was in February or



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



           16            I can further answer that.  There were two



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



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



           19  affected by direct runoff from snowmelt, and possibly



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



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



           22  runoff in them, like I said yesterday.



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



           24  presentation, please.



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



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



            3  added in flow to account for poststatehood and post-



            4  ordinary and natural conditions in the middle and lower



            5  Verde area?



            6      A.    Okay, these curves represent the natural



            7  runoff.



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



            9  representative of your Method 2 that you used for the



           10  middle and lower Verde; is that right?



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



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



           13  difference between that and the mean annual flow for



           14  the entire period of record at the mouth for,



           15  basically, the reach from the below Clarkdale gage to



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



           17  took the present conditions and added 100 to determine



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



           19  the average and the median.



           20            For the base I determined that independent of



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



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



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



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



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



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



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



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



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



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



            7  Camp Verde gage.



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



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



           10  sufficient detail to assess the navigability.



           11            So I'm not paying careful attention to minute



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



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



           14  say to myself.



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



           16  the median discharge I used down at the mouth is



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



           18  pre-Bartlett Dam data to determine that median because



           19  I had daily discharges to work with.  After Bartlett



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



           21  for storage and evapotranspiration, and it's basically



           22  an adjustment to the annual values.



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



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



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



            2  years are kind of normal.



            3            So I determined the median from what



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



            5  little high.  And the way my assessment worked,



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



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



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



            9  Verde River.



           10      Q.    Just have a few more questions.



           11            Have you ever seen a beaver dam below



           12  Perkinsville?



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



           14  Perkinsville.  I've seen one.



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



           16      A.    Yes.



           17      Q.    Did it affect navigability of the river?



           18      A.    No.



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



           20  that right?



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



           22      Q.    Instead of using consumptive use of plants,



           23  he uses irrigation data and then determines how much of



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



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



            2  understanding, yes.



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



            4  used?



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



            6  details as such.



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



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



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



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



           11  of the ditches Mr. Burtell used.



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



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



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



           15  the automatic gates there presently used.



           16            And the Eureka and the other little one up



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



           18  like I have the two largest ditches.



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



           20  irrigation practices on the two big ditches has



           21  changed, because the area has become urbanized and



           22  farmland has been subdivided, typically in acre or



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



           24            So back in the old days, where the farmers



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



            2  irrigation practices were kind of like this:  If you



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



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



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



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



            7  had storage ponds where they recharge up the storage



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



            9  enough discharge to irrigate entire fields to get water



           10  down to the end.



           11            And so there was practices that were



           12  different and there were far fewer headgates and so



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



           14  ditches.



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



           16  dealing with a whole bunch of irrigators, and these



           17  amateurs often irrigate far more than they should and



           18  they're irrigating all the time.



           19            So there's that fundamental difference of how



           20  water is extracted from the ditch that would affect



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



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



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



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



           25  had with it.





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                         VERDE RIVER     VOLUME 5     12/19/2014

                                                                      1097





            1      Q.    I'm going to read a part from Mr. Burtell's



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



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



            4  Paragraph 77 on Page 18 of his report.



            5            "Recent measurements by Ross do, however,



            6  provide an estimate of the percentage of irrigation



            7  diversions in the Verde Valley that return to the



            8  river.  Between October 2008 and May 2010, Ross



            9  measured the quantity of surface flow diverted into and



           10  directly returned to the Verde River along four



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



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



           13  diverted was directly returned to the river.  The



           14  remaining 57 percent was either consumptively used or



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



           16  purposes of flow reconstruction I assumed that, between



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



           18  the Verde River and its tributaries for irrigation was



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



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



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



           22  provided in Attachment F."



           23            Is that related to what you just talked



           24  about?



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



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



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



            4  different than they are now.



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



            6  report says that 43 percent of the water diverted would



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



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



            9  practices have changed?



           10      A.    Definitely.



           11      Q.    And that less water would have returned to



           12  the river than 43 percent?



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



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



           15            Sandy Owen-Joyce wrote a hydrology report of



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



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



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



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



           20  and she described the groundwater/surface water



           21  conditions there and the ditches.



           22            And there's some fundamental things that are



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



           24  there is artesian seepage coming up underneath that



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



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



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



            4  would.



            5            He does mention a delayed return to the river



            6  through irrigation and seepage, where water would come



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



            8  saw about this full description of the hydrology of the



            9  system.



           10                 COMMISSIONER ALLEN:  Mr. Hjalmarson,



           11  question.



           12                 Would you not conclude, because of the



           13  development and the transition from farming, basically,



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



           15  being cultivated?



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



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



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



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



           20  generally speaking.



           21                 On the Verde Ditch you can irrigate



           22  whenever you want, and some people take advantage of



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



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



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



            2                 So they tend to overirrigate.  And as I



            3  explained yesterday, my estimate of the Q90 at the



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



            5  the flow duration curves that I displayed, and the



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



            7  effect of the groundwater by overirrigating that's in



            8  the USGS records, the current records, poststatehood



            9  records.  And that mounding water eventually returns to



           10  the river.



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



           12  say that the losses to evapotranspiration have changed.



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



           14                 COMMISSIONER ALLEN:  Okay.  Thank you.



           15  BY MR. SLADE:



           16      Q.    You mentioned a little bit about artesian



           17  wells, and yesterday you talked about cienegas.  Would



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



           19  stated he believed the marshes that were described in



           20  the Verde Valley were outside of where the main channel



           21  would have been?



           22      A.    Yes, I agree with that.



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



           24  there would have been a main channel going through the



           25  Verde Valley?
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            1      A.    Yes.



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



            3            I might have missed this yesterday, but which



            4  segment is this slide talking about?



            5      A.    This is the upper reach above the Clarkdale



            6  gage.



            7      Q.    So this would be characterized as ASLD



            8  Segment 1?



            9      A.    I guess approximately that, yeah.



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



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



           12  meandering character, which is C on here?



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



           14  a meandering river.



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



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



           17  Clarkdale area, might have looked like when comparing



           18  it to this chart?



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



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



           21  Those are percentages from the Forest Service report,



           22  and I just simply inserted them on this Forest Service



           23  figure.



           24            Generally speaking, you're going to get quite



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



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



            3  E.  It would be a mixture of those.



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



            5            And we moved past this slide yesterday pretty



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



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



            8  depths that you calculated for each cross-section that



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



           10  location and how it corresponds to the median depth.



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



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



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



           14  that location.



           15      Q.    And SRP you got 2.6 feet there?



           16      A.    Yes.



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



           18      A.    Yes.



           19      Q.    And at Paulden you got 2.4 feet?



           20      A.    Yes.



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



           22      A.    Yes.



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



           24      A.    Yes.



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



            2      Q.    And Perkinsville you had 2.5 feet?



            3      A.    Yes.



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



            5      A.    Yes.



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



            7      A.    Yes.



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



            9  you had 3.1 feet?



           10      A.    Yes.



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



           12      A.    115?



           13      Q.    115.



           14            I believe it was the Chairman that asked



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



           16  this slide.



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



           18  understood exactly what you were talking about.



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



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



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



           22  for the John Day.



           23            The dotted red one represents the lower Verde



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



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



            2  Camp Verde gage, I believe.



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



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



            5  I did many years ago.



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



            7  examining Mr. Fuller, that talked about February and



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



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



           10  pretty high?



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



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



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



           14  Q20 and above, that kind of area.



           15            Judging from the shape of these curves, you



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



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



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



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



           20  amount.



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



           22  Mr. Fuller remove any accounts that occurred during



           23  February and March because he believes they're not



           24  reflective of the time when the river is ordinarily



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



            2  actual runoff variability of the Verde River when you



            3  say something like that.



            4      Q.    But you were here for that?



            5      A.    I heard something like that, yes.



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



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



            8  of a base flow; is that right?



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



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



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



           12  River?



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



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



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



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



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



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



           19  the questions I have.  Thank you.



           20                 CHAIRMAN NOBLE:  Thank you, Mr. Slade.



           21                 Is there anyone else who wishes to



           22  question Mr. Hjalmarson?



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



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



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



            2  point.



            3                 CHAIRMAN NOBLE:  Let's go ahead and take



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



            5  at 10:05.



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



            7  10:06 a.m.)



            8                 CHAIRMAN NOBLE:  Mr. Hood,



            9  Mr. Hjalmarson, are we ready to proceed?



           10                 Please show the presence of the three



           11  Commissioners and Mr. Hood.



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



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



           14  behalf of Freeport Minerals Corporation.  With us



           15  today, again, is the client representative, Shilpa



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



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



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



           19                 CHAIRMAN NOBLE:  Maybe.



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



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



           22



           23                    CROSS-EXAMINATION



           24  BY MR. HOOD:



           25      Q.    Good morning, Mr. Hjalmarson.





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                         VERDE RIVER     VOLUME 5     12/19/2014

                                                                      1107





            1      A.    Good morning, again.



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



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



            4      A.    That's fair to say.



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



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



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



            8  more organization at the beginning and then sort of



            9  page through.  Okay?



           10      A.    That's fine.



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



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



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



           14      A.    Okay.



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



           16  ability to pull up your report as well as the



           17  PowerPoint?



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



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



           20  computer.



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



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



           23  struggle through together.  How does that sound?



           24      A.    Okay.



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



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



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



            4  goes.  Thank you, Mr. Slade.



            5  BY MR. HOOD:



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



            7  of your PowerPoint?



            8            You're there.  This is the first slide



            9  dealing with your Method 1, which is you calculated



           10  irrigated acreage, you multiplied it by the consumptive



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



           12  flow would have been.



           13            Is that a general summary?



           14      A.    That's a general summary.



           15      Q.    Okay.  First question for you,



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



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



           18  factor.  You described this being a relatively new



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



           20  describe that?



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



           22  recently based on recent studies, and the USGS also



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



           24  they consider more accurate than what the numbers that



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



            2  Mr. Hjalmarson?



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



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



            5  remember exactly, but they were a little different.



            6                 COMMISSIONER ALLEN:  May I ask a



            7  question at this point?



            8                 MR. HOOD:  Please, Commissioner Allen.



            9                 COMMISSIONER ALLEN:  The 3.15 is



           10  reflective of what type of crop?



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



           12  is related to the Verde River.



           13                 COMMISSIONER ALLEN:  Okay, so it's



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



           15  entire Verde?



           16                 THE WITNESS:  It's used for the entire



           17  Verde.



           18                 COMMISSIONER ALLEN:  Okay.  Thank you



           19  very much.



           20  BY MR. HOOD:



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



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



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



           24  reference for this 3.15 acre-feet per year?



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



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



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



            4  follow-up or clarifying question.



            5            Is it then your testimony that the



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



            7  2011 USGS modeling report?



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



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



           10  and I understand they worked it out in consultation



           11  with the USGS.



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



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



           14  just show on the record a continuing permission to



           15  nonintimidational approaches to the witness.



           16                 MR. HOOD:  I will take sort of sidesteps



           17  on my way over instead of a direct charge.



           18                 Thank you, Mr. Chairman.



           19  BY MR. HOOD:



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



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



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



           23  website.  This was submitted more recently than our



           24  last X0 designation.



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



            2                 No.



            3  BY MR. HOOD:



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



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



            6  briefing as Freeport 32.



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



            8  others report that you were referring to?



            9      A.    It appears to be, yes.



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



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



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



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



           14  Freeport 32.



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



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



           17  that's the one.



           18            Okay, the reference to that report is on



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



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



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



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



           23                 MS. HERNBRODE:  No, the Regional



           24  Groundwater thing, sorry.



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



            2                 MR. HOOD:  Correct.



            3                 So for the record, Freeport 32 is X037.



            4                 DIRECTOR MEHNERT:  Correct.



            5                 MR. HOOD:  Thank you.



            6                 THE WITNESS:  In the lower left-hand



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



            8                 Do you want me to read it?



            9  BY MR. HOOD:



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



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



           12  the page.



           13      Q.    Okay.  Yeah, please read it.



           14      A.    Let me just read that line.



           15            "The data sets include --"



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



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



           18      A.    Oh, did I say left?



           19      Q.    I thought so.



           20      A.    Okay.



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



           22      A.    That's right.



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



           24  talk and read fairly slowly for the court reporter.



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



            2  agricultural fields, but no information for crop type,



            3  applied irrigation, or period of irrigation.



            4  Consequently, the fields were assigned a weighted



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



            6            Does that satisfy you?



            7      Q.    Yeah.  The citation there is to Arizona



            8  Department of Water Resources, 2000?



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



           10  and there's the connection.



           11      Q.    Thank you, Mr. Hjalmarson.



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



           13  upstream of the Verde above the headwaters, you



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



           15  cultivation; is that accurate?



           16      A.    The area above the headwaters is the Bill



           17  Williams watershed.



           18      Q.    Is that where you determined there were over



           19  8,000 acres in cultivation?



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



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



           22  different watershed.  Ask the question correctly.



           23      Q.    So the portion above Paulden is where you



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



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



            2  plats and field notes from the government Land Office;



            3  is that correct?



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



            5  I used other information too.



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



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



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



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



           10  not do that.



           11            But the total figure that you determined for



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



           13  cultivated acres; is that right?



           14      A.    Sounds about right, yes.



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



           16  that number is overstated, then the impacts that you



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



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



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



           20  saying if those numbers are overstated, so are the



           21  resulting impacts that you calculated, correct?



           22      A.    Yes.



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



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



           25  that right?
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            1      A.    Yes.



            2      Q.    Did you make any efforts to determine what



            3  portions of the cultivated acreage above Paulden were



            4  dryland farming?



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



            6  report.



            7      Q.    Can you point us to that section?



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



            9  specifically say dryland farming; but in the Williamson



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



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



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



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



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



           15  the plats, if you determined that cultivated acres were



           16  potentially associated with a marshy cienega, you did



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



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



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



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



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



           22  part of it.



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



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



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



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



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



            4  for township 16 north, range 4 west.



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



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



            7  that that plat is depicted.  Do you recall?



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



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



           10  so people can see this plat?



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



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



           13  here?



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



           15  problem --



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



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



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



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



           20  to discuss this with you.



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



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



           23  documents, Mr. Hjalmarson.



           24      A.    That's the point.



           25      Q.    I'm trying to cover the materials that you





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                         VERDE RIVER     VOLUME 5     12/19/2014

                                                                      1117





            1  presented, sir, and I think that's fair, so...



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



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



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



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



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



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



            8  you presented in this case, can you describe verbally



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



           10  depicted on that survey plat you excluded from your



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



           12      A.    I basically excluded the round marsh area,



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



           14  marked as a marsh.



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



           16  associated with cultivated acreage; is that correct?



           17      A.    Yes.



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



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



           20  put a number on the marshy area?



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



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



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



           24  of Appendix D, those are included in your



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



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



            3  to evaluate what cultivated acres depicted on the GLO



            4  plats were dryland farming associated with just normal



            5  rainwater irrigation as opposed to a marshy cienega



            6  condition?



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



            8  identified these acres of cultivated land, and I did



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



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



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



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



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



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



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



           16  experience in losses of average flow to channels and so



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



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



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



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



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



           22  cultivated acreage above Paulden that was dryland



           23  farming not associated with a marsh or cienega,



           24  correct?



           25      A.    Basically, yes.  Basically, yes.  But the
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            1  numbers I used are the green numbers.



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



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



            4  number's overstated, true?



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



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



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



            8  unless George corrects me.



            9                 COMMISSIONER ALLEN:  Do you have copies



           10  of that for us?



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



           12  don't have extra copies.



           13  BY MR. HOOD:



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



           15  Arizona, A Manual of Reliable Information Concerning



           16  the Territory."



           17            Do you see that?



           18      A.    Yes.



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



           20      A.    That's right.



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



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



           23            Do you see that?



           24      A.    Okay.



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



            2  Verde.  This valley averages from a few hundred yards



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



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



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



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



            7  irrigation, and good crops are raised in the driest



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



            9  productions.  Although but little attention has been



           10  paid to fruit, it has been demonstrated that fine



           11  grapes and peaches can be grown in this valley.



           12  Outside of the Verde the farming lands of Yavapai are



           13  confined to small valleys situated from four to six



           14  thousand feet above sea level.  Among the most



           15  important of these valleys are Williamson, Chino,



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



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



           18  detritus from the surrounding hills.  There is no water



           19  for irrigation in most of them, and farmers depend



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



           21            Did I read that correctly Mr. Hjalmarson?



           22      A.    Yes.



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



           24  Freeport 11 is the tab within X037.



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



            2  BY MR. HOOD:



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



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



            5  Department of the Interior Census Office; is that



            6  right, Mr. Hjalmarson?



            7      A.    Yes.



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



            9  Irrigation."  Is that right?



           10      A.    That's right.



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



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



           13  dealing with Yavapai County; Do you see that?



           14      A.    Yes.



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



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



           17  "Along the line"?



           18      A.    Yes.



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



           20  and Pacific railroad, which crosses the county from



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



           22  some crops, especially for forage, are raised without



           23  irrigation."



           24            Do you see that?



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



            2  that railroad crosses is primarily in the Seligman



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



            4  the valley of the Verde; is that correct?



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



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



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



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



            9  simply to illustrate that there was dryland farming



           10  occurring in the region.



           11  BY MR. HOOD:



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



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



           14  when you're there, sir.



           15      A.    Okay.



           16      Q.    And the text there from the Arizona Miner



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



           18  in regards to some agriculture that was being engaged



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



           20      A.    That's accurate.



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



           22  has about one acre planted with cabbage, melons,



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



           24  a pump.



           25            Do you see that?
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            1      A.    Yes.



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



            3  right?



            4      A.    That's what it says.



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



            6  that what it says?



            7      A.    That's right.



            8      Q.    And this report states that he is



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



           10  acres without irrigation; is that right?



           11      A.    Yes.



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



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



           14            Do you see that?



           15      A.    Page 9?



           16      Q.    Correct, of Appendix C.



           17      A.    Okay.



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



           19  Bulletin of the Twelfth Census on the Agriculture of



           20  Arizona contains much matter of interest pertaining to



           21  irrigation."



           22            Do you see that?



           23      A.    Yes.



           24      Q.    Okay.  And it lists several counties and



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



            2  irrigated per mile of canal.



            3            Are those the columns?



            4      A.    Yes.



            5      Q.    And for Yavapai County, this census reports



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



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



            8  says?



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



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



           11  that the one you're asking about?



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



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



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



           15      A.    Yes, it does.



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



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



           18  8,700 were all above Paulden, correct?



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



           20  accurate, yes.



           21      Q.    Because we all know that there was more



           22  irrigation occurring in the Verde Valley at that time



           23  than the 700 that would be left over, notwithstanding



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



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



            2  Mr. Hjalmarson, that one explanation for that



            3  discrepancy in figures would be that a lot of the



            4  acreage that you identified above Paulden does not fit



            5  within the acres being irrigated because they are



            6  dryland farming and are not, therefore, being



            7  irrigated; is that one possible explanation?



            8      A.    I don't know.



            9      Q.    Page 14 of Appendix C.



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



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



           12  PowerPoint Page 53?



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



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



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



           16  Page 14.



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



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



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



           20  of the information you had, resulted in your slightly



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



           22  right?



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



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



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



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



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



            4  that you see there?



            5      A.    Well --



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



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



            8  differently.



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



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



           11  focus?



           12            Okay, the cornfield in the middle looks like



           13  it's 640.



           14      Q.    Okay.



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



           16      Q.    Am I pointing to the right place?



           17      A.    Yes.



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



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



           20      A.    Yeah, that's 40.



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



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



           23  out.



           24      A.    60.



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



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



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



            4  one?



            5      A.    60.



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



            7      A.    Yes.



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



            9  fields?



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



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



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



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



           14      A.    Yes, it would appear that way.



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



           16  in your 8,000 bucket, right?



           17      A.    Yes.



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



           19      A.    That was D?



           20      Q.    Yeah, Appendix D, Page 6.



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



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



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



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



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



            2  towards the beginning?



            3      A.    Yes.



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



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



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



            7  northeasterly or maybe it's running southwesterly?  Can



            8  you tell me?  Dry Creek?



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



           10  Creek, yes.



           11      Q.    Which direction does that run?



           12      A.    That flows through the northeast.



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



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



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



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



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



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



           19  a square mile.



           20      Q.    How many acres, roughly?



           21      A.    Oh, 640, something like that.



           22      Q.    640?



           23      A.    Something in that neighborhood.



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



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



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



            3  there actually is some more dryland farming occurring?



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



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



            6  federal surveys show.



            7      Q.    What does the federal --



            8      A.    I will add that anything is possible.



            9      Q.    What does the federal survey show that



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



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



           12  unlikely that any of these are dryland farming?



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



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



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



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



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



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



           19  in those days a very common way of irrigating was



           20  simply dig down a little bit.  They had centrifugal



           21  pumps with steam power, diesel power, gasoline power



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



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



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



           25  materials that you provided to us -- I don't have





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                         VERDE RIVER     VOLUME 5     12/19/2014

                                                                      1130





            1  what's on your main computer.  Is there anything on



            2  this information that tells us that this is being



            3  irrigated from pumps as opposed to dryland farming?



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



            5  professional opinion, as a registered engineer and



            6  having examined all this information, that what I am



            7  depicting there is correct.



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



            9  your opinion on?  Do I understand you correctly?



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



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



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



           13  you --



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



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



           16  question.



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



           18  have, suggest to you that these acres are being



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



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



           21  know was occurring in the region?



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



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



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



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



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



            3  the upper left-hand quadrant?



            4      A.    Yes.



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



            6  you know?



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



            8  there.



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



           10      A.    Is there what?



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



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



           13  a water source?



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



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



           16  Yes, that could be a road, yes.



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



           18  the water source is for those cultivated acres?



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



           20  right.



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



           22            And can you tell us the numbers of acres that



           23  are irrigated in the northeast quadrant of the plat



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



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



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



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



            4  not fair.



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



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



            7  show up.



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



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



           10  probably fair?



           11      A.    Yeah, it looks that way.



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



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



           14  see any water.



           15      A.    There is a watercourse vertical there going



           16  north and south on my copy.



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



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



           19  what you're --



           20      A.    There's a watercourse in here.



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



           22  dashed line that runs, roughly, north and south



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



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



           25  road?





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                         VERDE RIVER     VOLUME 5     12/19/2014

                                                                      1133





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



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



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



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



            5      A.    It could be, yes.  Yeah.



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



            7  now, Page 20, please.



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



            9  that right?



           10      A.    Yes.



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



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



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



           14  Power -- these specific numbers were not in the



           15  PowerPoint, but they were part of the sum.



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



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



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



           19  it's not in there.



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



           21  the PowerPoint.



           22      Q.    These tables okay.



           23            These tables are a part of your description



           24  of your Method 2; is that right?



           25      A.    Method 2?
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            1      Q.    Correct.



            2      A.    That's wrong.



            3      Q.    That's wrong.



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



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



            6  of your analysis where you get to the 100 cfs



            7  difference between gage streamflow and virgin flow?



            8      A.    What page are you on?



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



           10      A.    Oh, 20.



           11      Q.    Yes.



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



           13  all the questioning again.



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



           15            The first question I have for you then,



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



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



           18  I don't remember seeing them in there.



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



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



           21  relate to your analysis under Method 2; is that



           22  correct?



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



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



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



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



            3  up at 100 cfs?



            4      A.    That's correct.



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



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



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



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



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



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



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



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



           13  Virgin Mean Annual Flow.  Are those your five columns



           14  in that table?



           15      A.    Yes.



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



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



           18  where you get your Q50; is that right?



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



           20  under cue B is the Pool report, yes.



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



           22  that correct?



           23      A.    Yes.



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



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



            2  that you use in this table?



            3      A.    Well, those would also be derived directly



            4  from the gaging station record.



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



            6  Freeport 32, Mr. Hjalmarson.



            7            And while you're looking, this column for



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



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



           10  says?



           11      A.    For Q50?



           12      Q.    Correct.



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



           14  gaging station record, also.



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



           16  equivalent?



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



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



           19  guarantee you that the numbers used in here are USGS



           20  gaging station record, and you can generate these same



           21  numbers using gaged record.



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



           23  that are intended to estimate virgin median flow?



           24            Is that what it says, "B, Median



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



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



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



            4      Q.    Okay.



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



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



            7  clear this up.



            8            The model is for basin-fill aquifers.  My



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



           10  mountain fronts and so forth that are physically above



           11  the basin fill.



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



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



           14  really bore down and find out where you got these



           15  figures from Pool and others, 2011.



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



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



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



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



           20  here.



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



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



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



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



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



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



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



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



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



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



            7  So take your time, but this is important.



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



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



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



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



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



           13  2 on Page 20 of your report.



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



           15  at the moment.



           16                 CHAIRMAN NOBLE:  We're going to take a



           17  five-minute break.



           18                 MR. HOOD:  That would be great, and



           19  hopefully we have the figures by then.



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



           21  11:04 a.m.)



           22                 CHAIRMAN NOBLE:  Please show the



           23  presence of the three Commissioners.



           24                 Mr. Hood.



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



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



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



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



            5  show us where in that exhibit you derived your numbers



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



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



            8  others report as the citation.



            9            Have you been able to find those figures,



           10  sir?



           11      A.    Yes.  I was having trouble because the



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



           13  year.



           14      Q.    Can you --



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



           16  a reference to Gage 5037, the Paulden gage.



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



           18  you footnote that with B, median predevelopment flow



           19  from USGS groundwater model, Pool and others.



           20            Can you give me a page number where that



           21  reference is to?



           22      A.    Did you say 53?



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



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



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



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



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



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



            5  acre-feet per year.



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



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



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



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



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



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



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



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



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



           15  the 30 cfs figure under Q50 pre.



           16            Can you show me where on Page 76 you got



           17  that?



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



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



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



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



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



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



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



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



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



            3  right?



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



            5  that gage, yeah.



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



            7  5037?



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



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



           10  everything.



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



           12  this to Gage 5037?



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



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



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



           16  modeled groundwater flow?



           17      A.    I think predevelopment would be based on the



           18  gaged record, like I said originally.



           19      Q.    Does it say that anywhere in here?



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



           21  there's some things that an experienced person that



           22  could understand this would know.



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



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



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



            2  simulation, but they talk about the predevelopment too.



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



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



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



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



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



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



            9  would be glad to provide it later.



           10      Q.    Does Gage 5037 measure net groundwater flow?



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



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



           13  there.



           14      Q.    Isn't it measuring streamflow, not



           15  groundwater flow?



           16      A.    Well, sir, base flow is groundwater



           17  discharge.



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



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



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



           21  be in the river.  Some of it would.



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



           23            So how do you take this number and determine



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



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



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



            3  groundwater flow that's a modeled figure for



            4  predevelopment and getting that to your streamflow.



            5      A.    The groundwater discharge from the aquifer



            6  being modeled is the flow past the Paulden gage.



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



            8  document; is that right?



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



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



           11      A.    -- because I understand the hydrology.



           12      Q.    Mr. Hjalmarson --



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



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



           15  you need to answer my questions.  On redirect, if you



           16  want to explain what you know, that's fine.



           17            My question is can you show us in this



           18  document what you're stating, which is this is



           19  groundwater discharge that is actually measured in the



           20  stream?



           21      A.    I just showed you the first number, and



           22  that's what I'm saying it is.  That's at that gage.



           23      Q.    Does this -- show me --



           24      A.    Divide it by 725 and see what you get.



           25      Q.    Mr. Hjalmarson, where in this document does
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            1  it say that the 23,100 acre-feet is measured at



            2  Gage 5037, as opposed to being a groundwater modeled



            3  figure for predevelopment groundwater?



            4      A.    That's my --



            5      Q.    Does it say that in this document?



            6      A.    It probably does.  I haven't been able to



            7  find it.  I have this document in my computer, and I



            8  can do a search real quick and find it.  I would like



            9  to submit later on this, if you want to know every



           10  detail about it.  Like I said originally, this is a



           11  scientific document.  It assumes you know some basic



           12  characteristics about what's going on.



           13      Q.    Mr. Hjalmarson, the next column is Mean



           14  Annual flow, and, again, your citation is to Pool and



           15  others and your citation is Footnote C.  It says "Mean



           16  annual flow for gaged record with 5 cfs added per USGS



           17  groundwater model."



           18            Do you see that?



           19      A.    Yes.



           20      Q.    Can you show us where in Freeport 32, which



           21  is Pool and others, 2011, you derived these figures?



           22      A.    It's just what it says, mean annual flow.



           23  That would be from the gaging record that I computed,



           24  and --



           25      Q.    Mr. Hjalmarson.
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            1      A.    -- and --



            2      Q.    Mr. Hjalmarson.



            3      A.    -- and the reference is made to the 5 cfs.



            4      Q.    Mr. Hjalmarson, my question, can you show us



            5  in this document -- this is your reference, sir.  Can



            6  you show us where these numbers are derived from?



            7            I don't need your explanation about what you



            8  did.  I'm asking you if you can tell us where in this



            9  document those numbers come from, because you did not



           10  give us a page number?



           11      A.    The reference pertains to the 5 cfs added per



           12  USGS groundwater model, and then the reference to Pool



           13  follows the 5 cfs, not the total number.



           14      Q.    Can you show us where in Pool and others you



           15  derived that 5 cfs?



           16      A.    It's in the results of this groundwater



           17  model.



           18      Q.    Please show us.



           19      A.    I'm not going to do that today.  I will



           20  submit.



           21      Q.    You're unable, as we sit here today, to show



           22  us where in your reference you got that figure; is that



           23  fair?



           24      A.    It's in this report, and I will submit later,



           25  and that's my answer.
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            1      Q.    Are you going to come back for



            2  cross-examination so we can get some explanation when



            3  you submit a new document?



            4      A.    No.



            5      Q.    The next column is Virgin Mean annual flow,



            6  which is Subpart D, do you see that, your footnote?



            7      A.    Yes.



            8      Q.    Okay.  The first number is from, is it HU?



            9      A.    Yeah, the Hydrologic Unit book, yes.



           10      Q.    What is that?



           11      A.    What?



           12      Q.    What is the Hydrologic Unit book?



           13      A.    That's a USGS publication that describes the



           14  flows associated with the hydrologic units.  It's the



           15  background information that's used to determine the



           16  overall hydrology of the United States.



           17      Q.    And it says -- we're still on Page 20,



           18  Table 1 of 2.  It says the second number is from USBR;



           19  is that right?



           20      A.    Yes, that's the Bureau of Rec 1952 report.



           21      Q.    Which has also been described as the White



           22  Book; is that right?



           23      A.    That's correct.



           24      Q.    You talked about the White Book a little bit



           25  yesterday, and this is a resource that I think both you
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            1  and, as you testified yesterday, Mr. Gookin relied



            2  heavily upon in connection with these various



            3  proceedings for navigability; is that right?



            4      A.    I think somebody else also has relied upon



            5  it.



            6      Q.    I don't doubt that.



            7      A.    But the two of us, the two of us used it.



            8      Q.    And this is a reference that you certainly



            9  find to be reliable or you wouldn't be using it; is



           10  that fair?



           11      A.    That's correct.



           12      Q.    So Method 2, in a 30,000-foot level -- we're



           13  not penetrating the numbers.  It sounds like you're



           14  going to give us a supplement.



           15            At 30,000 feet, what you did is you looked at



           16  gaged records, and then you took an estimated virgin



           17  flow, you subtracted the gage from the virgin flow, and



           18  you ended up with your 100 cfs.  In broad strokes, is



           19  that accurate?



           20      A.    That's accurate.



           21      Q.    Okay.  And the 100 cfs is what you deem to be



           22  the depletions that had occurred along the Verde from



           23  virgin to present or to the gaged period; is that



           24  right?



           25      A.    Yeah, let me be just a little more specific.
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            1  I used the average flow for the entire period of record



            2  at the mouth of the Verde River, subtracted that number



            3  from the virgin flow from the Bureau, and I got 100



            4  cfs.



            5      Q.    And that 100 cfs would be the equivalent of



            6  the depletions that have occurred from the virgin or



            7  natural condition to the gaged period?



            8      A.    I assumed it would be related to the human



            9  activities.



           10      Q.    Let's take a look at Freeport 32.  I'm sorry,



           11  Freeport 31, and I think this is also part of X037.



           12            Mr. Hjalmarson, is this an excerpt from the



           13  White Book?



           14      A.    Am I an expert on the White Book?



           15      Q.    Is this an excerpt from the White Book?  This



           16  is BOR 1952, correct?



           17      A.    It certainly appears that way, yes.



           18      Q.    Let's take a look at Page 193 of Freeport 32,



           19  which is an excerpt from the White Book.



           20      A.    Okay.



           21      Q.    Do you see that the Bureau of Reclamation



           22  made a determination of the net depletions on the Verde



           23  River?  It's towards the bottom of that page.



           24      A.    Yes.



           25      Q.    Okay.  And the total net depletions is 21.9?
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            1  Do you see that?



            2      A.    Yes.



            3      Q.    And that's in thousand acre-feet, if you see



            4  the unit at the top?



            5      A.    That's right.



            6      Q.    And I'll tell you, I think your copy has the



            7  same arithmetic on mine, which is from Mr. Burtell.



            8  And I'm happy to give you a calculator, if you want to



            9  check him; but Mr. Burtell has converted that 21.9 into



           10  acre-feet and then into cfs, and he got 30.2 cfs is the



           11  net depletions.



           12            Do you see that that's what he has written



           13  there?



           14      A.    Yes, I see that.



           15      Q.    Do you care to check him on his math, or does



           16  that seem about right?



           17      A.    No, I don't care to check him on his math,



           18  no.



           19      Q.    And you -- at any rate, this 30.2 cfs, if his



           20  math is right, that's less than a third of the human



           21  impacts that you have included in your Method 2, which



           22  was 100 cfs; is that right?



           23      A.    Answering that just on the basis of the math,



           24  yes, that would be correct.



           25      Q.    Have you looked at this portion of the White
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            1  Book before?



            2      A.    Yes, I have, and -- yes.



            3      Q.    Why didn't you use their figure?  They had



            4  already calculated net depletions.



            5      A.    I used the final virgin flow figure of 751.



            6  The computation process for the -- all of the



            7  computations in here are rather complicated, and as a



            8  result of that, I just used the final figure as the



            9  virgin flow.



           10      Q.    Did you do anything to evaluate the 21.9,



           11  which the Bureau evaluated to be net depletions, which,



           12  at least according to Mr. Burtell, converts into



           13  30.2 cfs --



           14      A.    No.



           15      Q.    -- to check as to whether that was accurate?



           16      A.    No, I did not.  That's a slippery slope.



           17      Q.    Let's go to PowerPoint Page 40.



           18            And here you've included text on your



           19  PowerPoint Slide 40 which says "Pools along the river



           20  act as small sediment traps that partially fill during



           21  small discharges and are flushed during large



           22  discharges."



           23            Did I read that correctly?



           24      A.    Yes.



           25      Q.    So do I have this right?  The idea is these
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            1  pools fill with sediment during sort of lower flow



            2  circumstances, and that's going to cause them to



            3  sometimes get a little shallower; but as you get larger



            4  flow conditions, they'll deepen right back out as you



            5  flush out the sediment?



            6      A.    Yeah, that's describing a general process.



            7  The amount involved in this isn't great, but I guess it



            8  would be possible over a long period, in the absence of



            9  big floods, you could get a fill-in.  And you can see



           10  some of the fill-in in this photograph, yes.



           11      Q.    And it's the bigger floods that are going to



           12  cause that to get more thoroughly flushed out; is that



           13  right?



           14      A.    Generally speaking, it would flush them out.



           15      Q.    Let's turn to Page 67 of your report.  Sorry.



           16  Your report, Mr. Hjalmarson.



           17      A.    Oh, my report.  I'm sorry.



           18      Q.    The figure I want to look at I don't think is



           19  in your PowerPoint, or if it is, I haven't --



           20      A.    I'm sorry.  I'm getting groggy.



           21            Okay.



           22      Q.    And there's a figure there.  It says "Verde



           23  River near Paulden, AZ 09503700, Main channel at



           24  cableway, Geometry of 1/11/2005."



           25            Is that right?
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            1      A.    Yes.



            2                 MS. HERR-CARDILLO:  What page is that,



            3  Sean.



            4                 MR. HOOD:  67 of the report.



            5                 MS. HERR-CARDILLO:  Thanks.



            6                 MR. HOOD:  Yeah.



            7  BY MR. HOOD:



            8      Q.    And can you describe what you use this



            9  cross-section geometry for?



           10      A.    What I used to determine that, it would have



           11  been a measurement made at the cableway, would be the



           12  source of the geometry.



           13      Q.    And what you're doing, you use a handful of



           14  cross-sections as you evaluate and create a -- evaluate



           15  a relationship between depth and flow; is that right?



           16      A.    I use hydraulic methods to determine that.



           17      Q.    Okay.  And this is one of those



           18  cross-sections; is that true?



           19      A.    This is one, yes.



           20      Q.    And your horizontal axis here is Natural



           21  (Virgin) discharge, in cfs; is that right?



           22      A.    What, now?



           23      Q.    I'm talking about the horizontal axis.



           24      A.    Oh, okay.



           25      Q.    Natural (Virgin) discharge, in cfs.
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            1      A.    Yes, yes, okay.



            2      Q.    And it ranges -- on this chart it ranges from



            3  zero discharge to 150 cfs; is that right?



            4      A.    That's right.



            5      Q.    And then you have depth as your vertical



            6  axis?



            7      A.    Yes.



            8      Q.    On your PowerPoint, let's go to PowerPoint --



            9            Well, before we do that, do you know, did you



           10  go -- did you take a look at the records for



           11  January 11th, 2005, to see what kind of circumstance we



           12  had down at the Paulden gage on that date?



           13      A.    That would be the measurement made on that



           14  day.



           15      Q.    Do you know what the status of the river was



           16  on that day?  Was it low flow, was it high flow, was it



           17  raging?



           18      A.    I think that may have been high flow.



           19      Q.    Let's take a look at Page 45 of your



           20  PowerPoint, and you have a picture from that day.



           21            45, there you are.  The picture in the upper



           22  left, that's dated 1-11-2005; is that right?



           23      A.    Yes.



           24      Q.    Okay.  And it looks like it's a downstream



           25  view, and the river is running pretty high; is that
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            1  right?



            2      A.    That's right.



            3      Q.    Yeah.



            4            And you have a box there in blue that says



            5  "Verde River at USGS gage 09503700.  View looking



            6  downstream," and your Q is 6,000 cfs; is that right?



            7      A.    That's what they measured, yes.



            8      Q.    And it's fair to say, and I think you just



            9  agreed with me, 6,000 cfs on this river at that



           10  location, that's a significant flood event?



           11      A.    It's a flood, yes.



           12      Q.    And so the geometry that you used for this



           13  cross-section is derived from measurements taken during



           14  a high flow event, where you're going to have some of



           15  that flushing of whatever sediment had built up; is



           16  that right?



           17      A.    This isn't really that kind of pool here.



           18  It's a small pool.  But, no, it's not -- in general,



           19  it's not what I was referring to as the accumulation



           20  and removal of sediment.



           21      Q.    Is it your testimony here today,



           22  Mr. Hjalmarson, that this 6,000 cfs flood on



           23  January 11, 2005, would not have had the effect of



           24  flushing some of the sediment that was there the day



           25  before?
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            1      A.    It would flush sediment in the pools that I



            2  was referring to.  At this site I said that, you know,



            3  the cableway is, you know, in a small riffle-type area.



            4  It's not a waterfall area, and it's not a pool.  It's



            5  something in between.  It's a stable area.  That's why



            6  the cableway is located where it is.



            7      Q.    And this USGS Gage 09503700, that's commonly



            8  referred to as the Paulden gage; is that right?



            9      A.    That's true.



           10      Q.    Okay.  And is it your testimony,



           11  Mr. Hjalmarson, that the Paulden gage is located in a



           12  riffle?



           13      A.    No, the gage itself is at the upper end of a



           14  small pool, but it's primarily a channel control, but



           15  there is a pool effect there, and far downstream there



           16  is a riffle, but...



           17            But the answer is, no, it would not be in



           18  what I would consider a big pool.



           19      Q.    But it's in a pool?  Whether we want to call



           20  it big or small, it's a pool?



           21      A.    A minor pool.  It's a small one, yeah.



           22      Q.    And a 6,000 cfs flood through a small pool is



           23  going to have the effect of flushing sediment; isn't



           24  that true?



           25      A.    If -- yes, it -- generally speaking, going
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            1  back just in general about pools, if there were



            2  sediment in there, it would be -- probably be flushed.



            3            If it --



            4      Q.    And so -- I didn't want to cut you off if you



            5  were still going.



            6      A.    Let's see.  No, that's enough said.



            7      Q.    Okay.  And so that flushing would have the



            8  effect on that date of changing the geometry of that



            9  small pool; is that correct?



           10      A.    I just told you.  The measurement was made at



           11  a cableway, which is upstream of the pool.  The



           12  measurement has nothing -- doesn't have a frickin'



           13  thing to do with the pools.  It's at a cableway



           14  upstream of that gage.  The cableway is not in a pool.



           15      Q.    Where is the cableway?



           16      A.    Just upstream of the gage.



           17      Q.    Is it in a riffle?



           18      A.    It's what you see in the foreground here.



           19  The photograph could be taken right under the cableway.



           20      Q.    Okay.  My question is very simple,



           21  Mr. Hjalmarson.  We've been talking all week about this



           22  being a pool and riffle system.  I want to know, is



           23  that cableway in a pool --



           24      A.    No.



           25      Q.    -- or is it in a riffle?
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            1      A.    Well, now, wait a minute.  A pool-riffle



            2  river describes the general condition.  Now, there's



            3  something between pools and there's something between



            4  riffles.



            5      Q.    And what is that?



            6      A.    It's --



            7      Q.    What's your term for that?



            8      A.    It's a channel area where there's no pool and



            9  there's no riffle.  It's just a free-flowing area



           10  that's not as deep as a pool and not as shallow as a



           11  riffle.  That's one way to describe it.



           12      Q.    And is it your testimony that the 6,000 cfs



           13  flood would not have the effect of flushing sediment



           14  out of that quasi area that's neither a pool or a



           15  riffle, where the cableway is?



           16      A.    Again, I'm telling you that the pool in



           17  that -- at that gage is very small, and I know it



           18  doesn't have a history of sedimentation, but other



           19  pools do.  So the answer is --



           20      Q.    You're saying --



           21      A.    So the answer is, at this particular site,



           22  no, there's no evidence that that would be occurring



           23  here.



           24      Q.    You said forget the gage because the



           25  measurement's at the cableway.  So my question was
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            1  about the cableway.



            2      A.    As far as I can determine, based on how this



            3  site has behaved and my extensive familiarity with it,



            4  there would be very minor, if any, effect of that flood



            5  on the geometry of the channel under that cableway.



            6      Q.    You didn't go out of your way to identify



            7  cross-sections that were impacted by flood, did you?



            8      A.    Did I go out of my way to what, now?



            9      Q.    To identify cross-sections that you used for



           10  your analysis that were subject to flooding on the date



           11  where the measurement was taken that gives you the



           12  geometry of that cross-section?



           13      A.    There were two high flow measurements I used



           14  to determine the geometry.  One was at the Clarkdale



           15  gage, where there's a lot of rocks.  It was at the



           16  upstream cableway at the Clarkdale gage.  Again, that



           17  one's not in a riffle or a pool.  It's in -- that's an



           18  intermediate area, and it would be a similar situation



           19  as this.



           20      Q.    Let's take a look at --



           21                 CHAIRMAN NOBLE:  Mr. Hood.



           22                 MR. HOOD:  Yes.



           23                 CHAIRMAN NOBLE:  It's time for lunch.



           24                 MR. HOOD:  Oh.  Sounds good.



           25                 CHAIRMAN NOBLE:  Let's be back at 1:00.
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            1                 (A lunch recess was taken from



            2  11:32 a.m. to 12:51 p.m.)



            3                 CHAIRMAN NOBLE:  Okay, well, having said



            4  that, let the record show that the Commissioners are



            5  present and that Mr. Hood is about to reexamine Mr. Win



            6  Hjalmarson, unless Mr. Breedlove has something for the



            7  record.



            8                 MR. BREEDLOVE:  I was just wondering



            9  about Win's availability in February.



           10                 CHAIRMAN NOBLE:  Well, we'll work on



           11  that.



           12                 THE WITNESS:  Mr. Hood, if I may?



           13  BY MR. HOOD:



           14      Q.    Yes, Mr. Hjalmarson.



           15      A.    I've been having a little eyesight problem.



           16  I've been provided with some assistance.



           17            Could we revisit just one and possibly two



           18  points that you covered earlier?



           19      Q.    That would be fine with me, Mr. Hjalmarson.



           20  What reference are we going to?



           21      A.    I greatly appreciate that.  Thank you.



           22            The first one is Appendix D, Page 12, where



           23  you asked me about a piece of irrigated land.



           24            Are you with me on that?



           25      Q.    I am, Mr. Hjalmarson.
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            1      A.    Okay.  Down at the bottom of that page, this



            2  is a direct quote from the surveyor.  It says "Water



            3  can be found by wells in almost any part of the



            4  township."



            5            "About 700 acres of corn and beans,



            6  et cetera, are shown by the shaded areas."



            7            Now, back in those days, when they say water



            8  can be found, that is shallow water, commonly thought



            9  of as subflow.  And wells in those days consisted of



           10  just digging a shallow hole, putting a suction line in



           11  from a centrifugal pump.  Various power sources were



           12  available at this time in '71, I think it is, or '72,



           13  and they had been using steam.  They did use steam



           14  engines in those days.  But it could have been diesel,



           15  also.



           16            So what they're saying here is, is there's



           17  groundwater all over the place.  It's shallow.  If



           18  there's groundwater like that, it will eventually drain



           19  to the Verde River.



           20            So this might help explain all the



           21  questioning you had about all these various areas that



           22  were not, apparently, on a stream channel; but there



           23  was shallow groundwater available all through the area



           24  along streams, even the one called Dry Creek on the



           25  other township.





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                         VERDE RIVER     VOLUME 5     12/19/2014

                                                                      1161





            1            So I hope this helps explain why I did what I



            2  did.



            3      Q.    Let me back up a moment here, Mr. Hjalmarson.



            4  You said direct quote.  You said a few things.  I just



            5  want to make clear for the record, the direct quote was



            6  limited to the following:  Water can be found by wells



            7  in almost any part of the township, closed quote.



            8            The rest of the text about the 700 acres,



            9  that's yours; is that correct?



           10      A.    Yes, sir.  Yeah.



           11      Q.    Okay.  And do you have any information -- so



           12  you're talking about subflow.  Subflow of what



           13  watercourse, Mr. Hjalmarson?



           14      A.    Subflow could be any of the tributaries.



           15  What subflow would be -- I said it was like subflow,



           16  but what it would be is water that's at a small depth,



           17  like underflow on defined small drainages or large



           18  drainages.



           19            But, for example, the term Dry Creek, Dry



           20  Creek was an intermittent stream, as far as I could



           21  determine.  There were parts of the year where you



           22  might have to dig down 2 feet to get to water, but if



           23  you want to irrigate land, you can easily do it; and



           24  there's records of them doing exactly that, using these



           25  small pumps.
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            1      Q.    There's records of usage of wells above



            2  Paulden; there's also records of dryland farming above



            3  Paulden; isn't that right?



            4      A.    Yes.  And what these wells are, are small



            5  hand-dug holes that they call a well.  And you can go



            6  out in Big Chino Valley right now and see the remnants



            7  of holes along Big Chino Creek behind about a



            8  thousand-foot-wide dams where they did this very thing.



            9  They dug down to the groundwater and put big



           10  centrifugal pumps in them and irrigated a hundred --



           11  few hundred acres.



           12      Q.    Isn't it true, Mr. Hjalmarson, that -- well,



           13  let me back up a moment.



           14            I asked you a moment ago which stream this



           15  subflow is associated with.  Do you know the answer to



           16  that; or is it not a stream; it's just groundwater;



           17  it's a general aquifer?



           18      A.    Yeah, it would be -- no, it's not an aquifer.



           19  You don't want to look at it that way.  I'm dealing



           20  with a quaternary system, which are the system of



           21  streams, alluvial fans, springs, and so forth that are



           22  above the basin-fill aquifers; or if you're talking one



           23  valley, the Big Chino basin-fill aquifer.



           24            But it's an upper system that the USGS has



           25  totally ignored because it's been hard to define, and
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            1  you need to go to all the work I did to define it.



            2            And within that system there's a general



            3  drainage towards the Verde River, and it can be small



            4  streams, large streams, or whatever.  It can be



            5  underground or it can be surface.  And so that's what



            6  I'm describing here.  So -- okay.



            7                 DIRECTOR MEHNERT:  Let me move this a



            8  little.  We're getting some feedback.



            9                 THE WITNESS:  Is that clear?



           10  BY MR. HOOD:



           11      Q.    It is clear.



           12      A.    Okay.



           13      Q.    But, again, you've not been able to identify



           14  which of these cultivated acres are being cultivated



           15  using dryland irrigation versus groundwater versus



           16  irrigation from a watercourse; is that right?



           17      A.    Well, no, it's not right.



           18            When you talk about dryland irrigation up



           19  there, you're really talking about cienegas.  In other



           20  words, there is groundwater seeping up from underneath,



           21  under artesian pressure.  Del Rio Springs area is a



           22  classic example.



           23            Now, I went to some trouble to explain that I



           24  eliminated the cienega areas from my analysis.  Now,



           25  when you get into the other areas where you don't have
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            1  the inflowing groundwater from underneath in a



            2  cienega-like fashion, you can't dryland farm, per se,



            3  in there.  There's just not enough rainfall in the



            4  valley areas up there.



            5      Q.    Where is there not enough rainfall?



            6      A.    In those valleys.  There's not enough



            7  rainfall.



            8      Q.    Nowhere above Paulden is there enough



            9  rainfall for dryland farming without cienegas, is that



           10  your testimony?



           11      A.    I'm saying that in the valleys, where we're



           12  looking at, there's not enough rainfall.  In the



           13  mountainous areas you could get enough, possibly.  But



           14  we're talking 12 inches, 14 inches of rain a year and



           15  very sporadic, so...



           16            So, anyway, to me, it's clear, and I want to



           17  make sure it's clear to a nonhydrologist.



           18      Q.    Do you still have the "Resources of Arizona"



           19  exhibit we talked about earlier?  This is Freeport 11,



           20  which is within X037.



           21      A.    Mine doesn't have a Freeport 11 on it.



           22      Q.    Do you have this one still?  Yeah, that one.



           23      A.    I gotcha.



           24      Q.    I'm just going to go back to this portion



           25  here, where we're talking about "Outside of the Verde
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            1  the farming lands of Yavapai are confined to small



            2  valleys situated from four to six thousand feet above



            3  sea level.  Among the most important of these valleys



            4  are Williamson, Chino, People's, Agua Fria, Skull,



            5  Kirkland, and Walnut Grove.  Their soil is generally a



            6  rich mold, formed by the detritus from the surrounding



            7  hills.  There is no water for irrigation in most of



            8  them, and farmers depend entirely on rain for the



            9  raising of a crop."



           10            Is that what it says?



           11      A.    That's what it says, and I'll say that that's



           12  untrue.  The evidence that's been revealed by studying



           13  these land surveys and going through the historic



           14  accounts in the newspapers contradicts that.



           15      Q.    Did you have one other thing you wanted to



           16  revisit?



           17      A.    Yes.  This isn't quite as definitive, in my



           18  mind, but going back to the Pool report, this copy you



           19  gave me doesn't have a number on it, but --



           20      Q.    Let me identify it for the record here.  The



           21  Pool report, which is Pool and others, 2011, is



           22  Freeport 32, which is within X037.



           23      A.    So I promised that I would provide



           24  documentation of those numbers, but let me read you



           25  something in the abstract.
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            1      Q.    Where are you?



            2      A.    I'm in the lower third.



            3      Q.    What page?



            4      A.    Of the abstract.  So I'm about two-thirds of



            5  the way down on the line that starts with "Estimates."



            6      Q.    Give me a moment.



            7            So this is on -- this is Page 1; is that



            8  right?



            9      A.    Yes, right.  About two-thirds of the way down



           10  there's a line that starts with "Estimates."



           11      Q.    Got it.



           12      A.    Okay.  If you recall, I said something about



           13  gaging station records.  So this line reads "Estimates



           14  of predevelopment rates of groundwater discharge to



           15  streams, springs, and evapotranspiration by



           16  phreatophytes were derived from previous reports and on



           17  the basis of streamflow records at gages."



           18            Okay?  So that's the source of those numbers



           19  is you look at the streamflow gages.  Now, in this



           20  report they're in acre-feet.  But I will provide, as I



           21  promised.



           22            Thank you very much for allowing me to do



           23  that.



           24      Q.    You bet.  I appreciate the explanation.



           25            I think where we left off, we were talking
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            1  about cross-sections.  Does that seem about right?  Is



            2  that your recollection?



            3      A.    I honestly don't remember.



            4      Q.    Let's pretend I'm right, and I might not be,



            5  but that's my recollection.



            6            Let's go to Page 38 of your PowerPoint,



            7  Slide 38.



            8      A.    Okay.



            9      Q.    And we're talking about the Clarkdale gage



           10  here; is that right?



           11      A.    Yes, sir.



           12      Q.    And there's a cross-section, a cableway here?



           13      A.    That's right.



           14      Q.    And is this the other cross-section that you



           15  referenced more generally that was measured during a



           16  very high flood event?



           17      A.    That, I obtained the cross-section from a



           18  measurement of high flow.



           19      Q.    And we can get a sense for that by looking at



           20  the cross-section that you present in the lower



           21  right-hand corner of Slide 38, which shows that the



           22  USGS measurement on that date was at 16 feet in depth;



           23  is that right?



           24      A.    That's correct.



           25      Q.    And that is multiples of what the median
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            1  depth would be; is that correct?



            2      A.    Yes, it's considerably higher.



            3      Q.    Do you know what the discharge was on that



            4  particular day, Mr. Hjalmarson?



            5      A.    It was at least a couple of thousand.



            6      Q.    This is going to be Freeport 23, which is



            7  part of X037.  This is a figure that was prepared by



            8  Mr. Burtell, Plateau Resources, LLC.



            9            Do you see that indication in the lower left?



           10      A.    Yes.



           11      Q.    And you'll see that there's a graphic



           12  representation of Verde River discharge versus stream



           13  depth at the Clarkdale gage; is that right?



           14      A.    That's right.



           15      Q.    Okay.  And according to what Mr. Burtell has



           16  put here, he puts it at -- he says that the discharge



           17  on that day was at least 6,600 cfs.



           18            Do you see that?  It's in the box, "Maximum



           19  depths estimated by Hjalmarson."



           20      A.    Oh, okay.  That's fine.  Okay.



           21      Q.    And I'll just read it in.  Sorry.  I should



           22  have asked it a little more clearly.



           23            It says "Maximum depths estimated by



           24  Hjalmarson based on a September 20, 2004 USGS discharge



           25  measurement of at least 6,600 cfs."
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            1            Did I read that correctly?



            2      A.    That's right.



            3      Q.    And you don't have any information to suggest



            4  that that number is inaccurate, do you?



            5      A.    No, as long as it's -- you know, it's a



            6  flood.  That's kind of a small to medium flood.



            7      Q.    What's median discharge at Clarkdale?



            8      A.    Oh, it's a little over 100.



            9      Q.    100 cfs?



           10      A.    A little over, a little over that.



           11      Q.    We talked you used the -- you used what's



           12  called the Hyra method for purposes of your analysis in



           13  this case, like you've done for the Gila, the Santa



           14  Cruz, and the San Pedro, correct?



           15      A.    The Hyra?



           16      Q.    1978, the 1978 recreational standards?



           17      A.    Yes.



           18      Q.    By Hyra?



           19      A.    Yes.



           20      Q.    I think some of us have referred to it as the



           21  Hyra method over time.  Does that make sense?



           22      A.    Okay.  Yeah, okay, or federal method or Fish



           23  and Wildlife.



           24      Q.    And we -- this may be testing your memory.



           25  You and I had occasion to talk quite a bit about that
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            1  1978 recreational standard in connection with the



            2  San Pedro.  Do you recall that generally?



            3      A.    In 1978, you said?



            4      Q.    Well, we haven't been doing this that long.



            5  No, about a year and a half ago --



            6      A.    Okay.



            7      Q.    -- give or take, we were talking about the



            8  San Pedro River, and I got a chance to ask you a lot of



            9  questions about the Hyra recreational standard.



           10      A.    Okay.



           11      Q.    Do you remember that generally?



           12      A.    Okay.  Yes, I do.



           13      Q.    Okay.  And I'm not going to go replow all



           14  that ground.  Those transcripts are in this record.  I



           15  just want to provide a tie in the transcript here that



           16  that's the same method that you used here that you used



           17  on the San Pedro, correct?



           18      A.    Yes.



           19            Now are we back on what you handed me?



           20      Q.    No, you can set that to the side.  Sorry.



           21  You can put that down, Mr. Hjalmarson.



           22      A.    Can I ask you one question about it?



           23      Q.    You can, but you might have to wait for



           24  Mr. Burtell's turn up here.  I might not be able to



           25  answer it, but I'll sure try, if I can.
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            1      A.    Well, on the title it says Stream Depth.  On



            2  the abscissa it says Stream Depth.  What depth are we



            3  talking about?



            4      Q.    You know, my question didn't pertain to the



            5  graph as much as it simply recorded what the discharge



            6  was on that date.



            7      A.    Okay.  So you --



            8      Q.    That was my question for you, is did you have



            9  any information suggesting that that 6,600 was



           10  incorrect?  That was all.



           11      A.    That's the only reason for handing me this?



           12      Q.    That's correct, Mr. Hjalmarson.



           13      A.    Okay.



           14      Q.    So turning back to the 1978 modern



           15  recreational boating standards that you have used in



           16  these cases, do you have an understanding as to whether



           17  that standard is intended to be applied to average



           18  stream depth in the cross-section versus maximum?



           19      A.    It would be maximum.



           20      Q.    Do you have a sense, Mr. Hjalmarson, for



           21  whether this method is intended to be applied using a



           22  cross-section located in the shallowest part of a



           23  stream or in a more moderate depth portion of the



           24  stream or in a deeper pool?  Do you have any sense



           25  for --
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            1      A.    I certainly do.  Logically speaking, it would



            2  be where you intend to do your boating, and that's



            3  where you would apply your standard; and normally you



            4  do the boating -- well, in our case we're doing the



            5  boating in the low flow, or which is often the main



            6  channel.



            7      Q.    It's referred to as a single cross-section



            8  method; is that right?



            9      A.    It's a single cross-section method, but the



           10  nature of the box that shows the range of the --



           11                 (Interruption.)



           12                 DIRECTOR MEHNERT:  I don't know if



           13  that's his doing that.



           14                 THE WITNESS:  The nature of the box that



           15  encompasses a range of depth and of velocity --



           16                 DIRECTOR MEHNERT:  Pardon me.



           17                 (A brief recess was taken.)



           18                 THE WITNESS:  I thought I covered this



           19  earlier yesterday, but it has a rectangle there that



           20  has a range of values related to navigability, and it's



           21  kind of a tunnel.  You can look at that.  It's kind of



           22  a tunnel that covers a variation of depths, say, down



           23  the stream.  So it gives you this range you can use, so



           24  you can use it as a cross-section, but you can think of



           25  it in your mind as going down the river.
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            1  BY MR. HOOD:



            2      Q.    Let me approach it a little bit differently,



            3  Mr. Hjalmarson.  If you're using a single cross-section



            4  in an attempt to characterize the entire stream and



            5  what depth is sufficient for these recreational craft,



            6  doesn't it seem to follow that when you're selecting



            7  the single cross-section, you ought to choose a part of



            8  the stream that reflects the lowest depth for that



            9  stream across its length?



           10      A.    Well, you're looking at ordinary and natural,



           11  and in space, you know, ordinary you think of in time,



           12  normally, but you can think of --



           13      Q.    Put temporal away.  We're talking about



           14  spatial.



           15      A.    Okay.  You can think about space, and the



           16  ordinary condition on the Verde River, which is a



           17  pool-riffle stream, is pools.  About 95 percent of that



           18  river could be classed as a pool.  So that would be you



           19  could consider that ordinary, and that's where it's at



           20  least 3 foot deep.  It's a 3 foot minimum representing



           21  the whole river.



           22                 MR. HOOD:  Do we need to take a moment



           23  to try and fix this or keep going?



           24                 DIRECTOR MEHNERT:  Keep going.



           25                 MR. HOOD:  Okay.
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            1  BY MR. HOOD:



            2      Q.    Let me see if I get an answer to my question.



            3            If you're going to identify a single



            4  cross-section that's going to be representative for the



            5  stream --



            6      A.    I didn't do that.



            7      Q.    Okay.  It's a single cross-section method,



            8  and if you're going to pick a cross-section or a small



            9  handful of cross-sections that are supposed to be



           10  representative of the whole stream and you're looking



           11  at what is the minimum depth you need to float a modern



           12  recreational craft, aren't you -- shouldn't you be



           13  placing your cross-sections in the riffles, where it's



           14  the shallowest?



           15      A.    I show that at the end of my report.  I show



           16  the Hyra method, and then I show the range for the



           17  riffles, which gets down close to 2 feet, and then I



           18  show a range for the ordinary condition, which are the



           19  pools.



           20      Q.    That's not my question.  Your cross-sections



           21  are not in riffles, true?



           22      A.    My cross-sections are not in riffles?  I've



           23  already explained that there's a bias.  Most of them



           24  are in -- let's put it this way:  Most are in nonpool



           25  areas.  It's too deep to wade in many parts of that
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            1  river in pools.  I've explained this.  So most of the



            2  measurements are made in riffle-type areas or in that



            3  transition zone we talked about a little while ago.



            4  It's not a riffle; it's not a pool.  It's part of the



            5  river channel that's controlled by the channel



            6  roughness, as opposed to some kind of obstruction



            7  downstream which creates the pool.



            8      Q.    So now are you saying some of your



            9  cross-sections are in riffles?



           10            Because I thought we went over this, that



           11  they're not in riffles?



           12      A.    Not right in a riffle area.  I've heard



           13  people referring to like a riffle area, and you would



           14  have water, say, go through critical flow, and it comes



           15  out a critical and you get into where what I think of,



           16  as a hydraulic engineer, as a channel-controlling



           17  environment, which is not a pool and it's not a riffle.



           18  It's in between.  And it's that area where the current



           19  meter measurements are typical made by the USGS,



           20  because you can make very accurate measurements there.



           21      Q.    Riffles are shallower than these in-between



           22  areas, true?



           23      A.    No.  No, not necessarily.  But -- no.



           24  Riffles is where -- generally where it starts to go



           25  into critical, critical and supercritical flow, and
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            1  then it comes out.



            2      Q.    So the -- we'll maybe pull up some pictures



            3  for February.



            4            So when we look at where these cross-sections



            5  are derived, it's visually going to show that those



            6  areas are shallower than the riffles, is that your



            7  testimony, Mr. Hjalmarson?



            8      A.    No.  They're shallower than the average



            9  depth --



           10      Q.    That's not what I asked you.  That's not what



           11  I've been asking you.



           12      A.    No.



           13      Q.    You're not answering my questions.



           14      A.    The answer is no.



           15      Q.    Okay.  So riffles would be shallower than



           16  these in-between areas?



           17      A.    No, not necessarily.



           18      Q.    In most cases?



           19      A.    In some cases, possibly.



           20      Q.    I'm sure we'll hear more testimony about



           21  that, and we'll see what other people have to say.  It



           22  seems like a straightforward point.



           23            Now, here are a couple of documents related



           24  to the Hyra method.  It's Instream Flow Information



           25  Paper No. 1 and No. 6.  And these are -- Freeport 15 is





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                         VERDE RIVER     VOLUME 5     12/19/2014

                                                                      1177





            1  Paper No. 5, which is X037.  Instream Flow Information



            2  Paper No. 6 is Freeport 14, which is also part of X037.



            3            And turn for me, if you would, first let's



            4  start with Paper No. 6, Mr. Hjalmarson, which is



            5  Freeport 14.



            6      A.    Okay, mine doesn't have that identification



            7  on it, but that's okay.



            8      Q.    Are you at Paper No. 6?



            9      A.    Mine says 5.



           10      Q.    You got one that says 5 and you've got one



           11  that says 6.



           12      A.    Well, I don't have one that says 6.



           13            Okay, I've got one that says -- no, 5.



           14      Q.    Instream Flow Information Paper No. 6?



           15      A.    Oh, I'm sorry.  Okay.  The other one you had



           16  handwritten.  I was looking for the same thing.  I'm



           17  sorry.



           18      Q.    No, no problem.



           19            Let's turn to Page 3, please.



           20            Table 1 here, we've seen this table before in



           21  other PowerPoints you've presented to the Commission;



           22  is that right?



           23      A.    Okay, say that again?



           24      Q.    You see Table 1 on Page 3 of Instream Flow



           25  Information Paper No. 6?
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            1      A.    Yes.



            2      Q.    This table is a table that you presented in



            3  other presentations to the Commission on other streams;



            4  is that correct?



            5      A.    It could be.



            6      Q.    Okay.  And Table 1 is titled "Required stream



            7  width and depth for various recreation craft as



            8  determined by single cross section method."  Is that



            9  right?



           10      A.    Yes.



           11      Q.    Is that what it says?



           12            If you go up towards the top of the page,



           13  there's a heading that says "Single Cross Section



           14  Method."  Do you see that?



           15      A.    That's right.



           16      Q.    Let me read this.  Let me know if I get this



           17  right.  It says "This method requires that only a



           18  single cross sectional measurement be taken across a



           19  stream.  The product of such an approach is a



           20  determination of the lowest flow acceptable for



           21  recreation.  The approach is based on the assumption



           22  that a single cross section, properly located, can



           23  define a minimum flow requirement.  Such a cross



           24  section is located at an area displaying the least



           25  depth across the entire stream."
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            1            Did I read that correctly?



            2      A.    Yeah, that's right.



            3      Q.    Let's turn to the other paper, Freeport 15,



            4  which is Instream Flow Information Paper No. 5.  And,



            5  actually, I'm sorry, before we do that, staying on



            6  No. 6, if you turn to Page 4, there's a description in



            7  the first full paragraph about a computer program,



            8  IFG-1?  Do you see that?



            9      A.    Okay.



           10      Q.    Okay.  And this computer program has been



           11  developed to predict width and depth across the



           12  transect of any stage?  Do you see that?



           13      A.    Yes.



           14      Q.    Let's turn now to Information Paper No. 5,



           15  which is Freeport 15, which is within X037.



           16            And on Page 122, it says "Type 1 - Manning



           17  Equation Assuming Uniform Flow."



           18            Do you see that, about halfway down the page?



           19      A.    Yes.



           20      Q.    And then there's a reference to IFG-1, that



           21  same computer program that is referenced in Instream



           22  Flow Information Paper No. 6; is that right?



           23      A.    Yes.



           24      Q.    Okay, and it says the program outputs for



           25  IFG-1 include distance to channel edge, in feet; is
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            1  that right?



            2      A.    Yes.



            3      Q.    It includes channel width, in feet; is that



            4  right?



            5      A.    That's right.



            6      Q.    Cross sectional area, in feet squared,



            7  correct?



            8      A.    That's true.



            9      Q.    Wetted perimeter, in feet?



           10      A.    That's right.



           11      Q.    Surface width, in feet, if we turn the page



           12  onto 123?



           13      A.    Yes.



           14      Q.    No. 6 is hydraulic radius, in feet; is that



           15  right?



           16      A.    Okay.



           17      Q.    Let's skip one, because I want to save the



           18  best for last.



           19            No. 8 is discharge, in cfs; is that right?



           20      A.    Yes.



           21      Q.    And No. 9 is average velocity, in feet per



           22  second?



           23      A.    Yes.



           24      Q.    Okay.  No. 7 is average depth of the channel,



           25  in feet; isn't that right?





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                         VERDE RIVER     VOLUME 5     12/19/2014

                                                                      1181





            1            That's the output --



            2      A.    Yes.



            3      Q.    -- of this computer program?



            4      A.    That's right.



            5      Q.    But you used maximum depth of the



            6  cross-section?



            7      A.    I used maximum, yes.



            8      Q.    Let's turn back to your appendices.  Let's go



            9  to Appendix E?



           10      A.    D?



           11      Q.    E.



           12      A.    E.



           13      Q.    Page 2 of that appendix, once you get --



           14      A.    Okay.



           15      Q.    All right.  Page 2 of Appendix E from your



           16  submittals includes -- looks like there's a sign, "Site



           17  of Old Camp Hualapai."  Is that right?



           18      A.    Yes.



           19      Q.    Are you with me?



           20      A.    Yes.



           21      Q.    Okay.  And you see we're talking about Camp



           22  Hualapai?



           23      A.    Yes.



           24      Q.    Okay.  And it says, what you've written



           25  here -- are these your words, or is this an excerpt?
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            1      A.    It reads as if it's something I may have



            2  doctored a little bit.



            3      Q.    And is it from this Fewkes reference from



            4  1912, or what's the source reference?



            5      A.    Let's see.  Where are my quotations?



            6            "Natural condition."



            7            No, I'm usually pretty careful about



            8  quotations.  Those would be my own words.



            9      Q.    Okay.  So is this -- do you have a primary



           10  reference for this information about Camp Hualapai, or



           11  is this just information you have in your mind?



           12      A.    It's probably coming from Fewkes, though.



           13      Q.    Okay.  What it says, that first paragraph, it



           14  says "Camp Hualapai (1869 to 1873) - First known as



           15  Camp Toll Gate, this post was established in May, 1869,



           16  just southeast of Aztec Pass on William H. Hardy's toll



           17  road between Prescott and Hardyville (which eventually



           18  developed into Bullhead City).  In 1870, it was taken



           19  over by the military to protect the road from Indian



           20  attacks, but the troops abandoned the camp in 1873."



           21            Is that what it says?



           22      A.    That's right.



           23      Q.    So risks associated with travel in this



           24  region back in this time frame included the risk of



           25  attack on the road, just like it would have included
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            1  the risk of attack on the waterway; isn't that right?



            2      A.    Yes.



            3      Q.    Let's turn to Appendix G.



            4      A.    Let me make 100 percent sure I understood



            5  what I agreed to.



            6            What attacks did you say; Indian attacks?



            7      Q.    Yes.



            8      A.    Indian attacks?



            9      Q.    Yes.



           10      A.    Okay.



           11      Q.    Appendix G, please, Mr. Hjalmarson.  We'll



           12  start on Page 1 of that appendix.  The third paragraph



           13  says "The few historic accounts --"



           14            Are you with me on Page 1?



           15      A.    Okay.



           16      Q.    Third paragraph on Page 1 of Appendix G.



           17      A.    Okay.



           18      Q.    All right.  It says "The few historic



           19  accounts of navigating the Verde River occurred with



           20  human-impacted conditions where the base flow was



           21  significantly depleted.  Human impacts to the Verde



           22  started in the 1860s."



           23            Did I read that correctly?



           24      A.    Yes.



           25      Q.    What year did human impacts on the Verde
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            1  begin, as far as your understanding goes?



            2      A.    The closest I could come to is the land I



            3  owned in Camp Verde had an 1868 water right through the



            4  Woods Ditch.  There is an earlier -- there's an earlier



            5  canal there, I think in 1966 or so, roughly that,



            6  roughly.



            7      Q.    1866?



            8      A.    Excuse me.  I'm sorry.  I always do that.



            9  1866.



           10            Yeah, in the mid 18 -- 1865, '66, somewhere



           11  in that range, there is an earlier ditch.



           12      Q.    So the diversions in the stream started in,



           13  roughly, the mid 1860s?



           14      A.    Yes, that I'm aware of.



           15      Q.    We're still on Appendix G.  Let's turn to



           16  Page 54.



           17            And you have G3, Channel Geometry, at the top



           18  of that page.  Are you with me?



           19      A.    Yes.



           20      Q.    And G3a is Geomorphology of Verde River



           21  Channel; is that right?



           22      A.    That's right.



           23      Q.    And you state as follows; these are your



           24  words:



           25            "Because the subject of geomorphology of the





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                         VERDE RIVER     VOLUME 5     12/19/2014

                                                                      1185





            1  natural channel of the middle Verde River is ably



            2  treated by Phil Pearthree, Ph.D., the following is



            3  from:  Pearthree, P.A., 1996, Historical Geomorphology



            4  of the Verde River, Arizona Geological Survey Open-File



            5  Report 96-13, 29 pages."



            6            Is that right?



            7      A.    That's right.



            8      Q.    And so what follows on the next, at least,



            9  couple of -- it looks like a few pages, are an excerpt



           10  from Dr. Pearthree's discussion of the historical



           11  geomorphology of the Verde River; is that right?



           12      A.    Yes.  All of those are in quotation marks.



           13      Q.    Correct.



           14            Let's turn to Page 55.



           15            You've talked over the last couple days a



           16  little bit about the surveys conducted by Foster in



           17  1873 and 1877; is that right?



           18      A.    Yes, Foster and -- yes.



           19      Q.    I just want to read a little bit about what



           20  Dr. Pearthree had to say about Foster's work.  It says



           21  "Low-Flow Channels.  Cadastral surveys from the 1870's



           22  record evidence of a continuous low flow channel



           23  throughout Verde Valley that was very similar to the



           24  modern low-flow channel of the Verde River.  Surveys



           25  conducted by Foster in 1873 and 1877 documented a





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                         VERDE RIVER     VOLUME 5     12/19/2014

                                                                      1186





            1  through-going stream about .5 meters ([which is



            2  roughly] 1.5 feet) deep and 15 to 30 meters ([roughly]



            3  50 to 100 feet) wide with a sandy bottom."



            4            Is that what it says?



            5      A.    Yes.



            6      Q.    And then it goes on a little bit lower, about



            7  four or five lines, it says "The banks of the low-flow



            8  channel were estimated to be 3 feet (consistent with



            9  the depth estimate)."



           10            Is that right?



           11      A.    The 3 feet I see in there is the average



           12  depth of the river.



           13      Q.    Okay, it says -- let's pick up where I



           14  stopped reading.  It says "It is not clear from the



           15  survey notes whether this low-flow channel was within a



           16  well-defined flood channel."



           17      A.    Oh, okay.



           18      Q.    "The Verde River of the 1870's was described



           19  as 'a beautiful stream of clear, pure water with an



           20  average width of 100 links (66 feet) and an average



           21  depth of 3 feet.'"



           22            And there's a citation to Foster; is that



           23  right?



           24      A.    That's what I said I was reading, yes.



           25      Q.    Right.
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            1            And then it goes on to say "The banks of the



            2  low-flow channel were estimated to be 3 feet



            3  (consistent with the depth estimate)."



            4            Is that right?



            5      A.    Yes.



            6      Q.    Let's turn, we're going to shift to your



            7  PowerPoint.



            8      A.    You're going to my PowerPoint now?



            9      Q.    We are.



           10            Let's start on Page 8, if you would.  Sorry,



           11  I'm in your appendices.  We'll come back to this.



           12      A.    Now I'm a ping-pong ball.



           13      Q.    No, I apologize.  That's my error.  I'll come



           14  back to that one.



           15      A.    Which appendix?



           16      Q.    No, I'm sorry, that was your addendum.  I



           17  have your addendum and your PowerPoint in the same



           18  binder.  I thought I was going to your PowerPoint.  I



           19  went to your addendum.  I apologize.



           20      A.    You're getting as old as I am.



           21      Q.    Boy, we're all getting a little bit older



           22  this week.



           23      A.    Yeah.



           24      Q.    Thanks for bearing with us.



           25            Let's start on Page 32.
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            1      A.    Of the --



            2      Q.    Of the PowerPoint.  We'll stick with your



            3  PowerPoint right now.



            4      A.    Oh, okay.  Okay, Page 32.



            5      Q.    Yeah, 32 of the PowerPoint.



            6            Okay, we have a couple of pictures.  One it



            7  says is about 1900.  The other one is late 1800s.  Is



            8  it safe to say that if you had more specific date



            9  information or what season we were dealing with, you



           10  would have included that?



           11      A.    Yes.



           12            The lower one definitely looks like summer,



           13  because of the vegetation, and the other one looks like



           14  it could be too.  There's foliage out there.



           15      Q.    But we don't know if it's June or if it's



           16  August, right?



           17      A.    No, you don't.



           18      Q.    And that makes a pretty big difference in



           19  terms of average discharge or median discharge on the



           20  Verde, whether it's June or August; is that right?



           21      A.    That's right.



           22      Q.    Let's take a look at the next page, 33.  This



           23  is Slide 33 from the PowerPoint.



           24            We have some photos, and at least one of them



           25  is August 2014.  Are these all -- I guess you probably





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                         VERDE RIVER     VOLUME 5     12/19/2014

                                                                      1189





            1  don't know exactly when the picture was taken on the



            2  cover of the Paddle Guide; but are these other three



            3  pictures all from August of '14?



            4      A.    Only the one is the one I'm sure of.



            5      Q.    The other ones, we don't know what time of



            6  year it is?



            7      A.    No.



            8            Well, the Paddle Guide, that's generic.  Let



            9  me see.  Well, they're both summer, I think.



           10      Q.    Okay.  So at least as far as the one on the



           11  upper left corner, that was taken in August, which is



           12  during the monsoon season; is that right?



           13      A.    Yes.



           14      Q.    Let's turn to Page 38.



           15            Now, this is one of your cross-sections,



           16  again.  The maximum depths that you calculated, you



           17  calculated those using Manning's equation based on the



           18  cross-section and the relationship between depth and



           19  discharge; is that right?



           20      A.    The primary equation I used, when I knew I



           21  wasn't in a pool, was the Manning equation.  I also



           22  looked at velocity-area relation too.  I didn't use a



           23  single method on any of these.  I looked at it a couple



           24  of different ways.



           25      Q.    What's the other -- what's the velocity
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            1  method you just mentioned?



            2      A.    It's a velocity-area method, and you can --



            3  yeah, the velocity, you know, generally increases as



            4  area increases.  And I have a lot of experience with



            5  things like that, so I can look at that relation and



            6  tell if what I'm doing is reasonable.



            7            In a pool-riffle stream, you should be using



            8  more than one method, because you're going from a



            9  weir-type control to a channel-type control, which is



           10  the Manning equation.



           11      Q.    Is it in the materials that you've provided



           12  the Commission, the information that lets us know, for



           13  each set of depths that you estimated using an



           14  equation, whether you were using the velocity equation



           15  versus the Manning's equation?



           16      A.    No.  I just explained I used more than one.



           17  So I came into it several different ways, based on my



           18  experience, using hydraulic equations.



           19      Q.    But we don't know which hydraulic equation



           20  you used in each instance?



           21      A.    No, right at the moment I might have trouble



           22  remembering.



           23      Q.    Okay.  But at any rate, these maximum depths



           24  that you're presenting, they are the result of an



           25  equation that you're applying using cross-sections?
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            1      A.    They are the result of a hydraulic equation,



            2  and like I say, usually more than one.



            3      Q.    Why did you calculate maximum depths using



            4  equations, rather than going to the GS and getting



            5  their maximum depth information that's measured for the



            6  cross-section?



            7      A.    I think that's a good question.  I didn't go



            8  directly to their current meter measurements.  I did



            9  get like this high flow measurement, and then I ended



           10  up doing the computations as I just discussed.  One



           11  reason for that is the measured discharge that they



           12  might provide to me wouldn't be the Q90 or the Q50 or



           13  the discharge I'm interested in.  So I would end up



           14  having to do hydraulic equations anyway.



           15            So in this case I did exactly what you said.



           16  I went to the USGS, asked for a high flow measurement.



           17  They gave it to me.  They gave me that cross-section as



           18  they defined it, and I used it.



           19      Q.    But you didn't get the other depth



           20  information they have that's actual measured empirical



           21  data as to depths at that cross-section, did you?



           22      A.    No, because this is a cableway section, and



           23  they wouldn't be measuring low flows at that section.



           24  It would be measured someplace else.



           25      Q.    Whatever depth they are measuring at that





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                         VERDE RIVER     VOLUME 5     12/19/2014

                                                                      1192





            1  particular location, would having that data have helped



            2  you to calibrate your results?



            3      A.    It would have saved me a lot of work if it



            4  was available, and I would have asked for it if I knew



            5  it would be available.



            6      Q.    Do you know if it's available?



            7      A.    I know it's not.



            8      Q.    You know it's not available?



            9      A.    Not at this spot.



           10      Q.    What about the other cross-sections you used?



           11      A.    I did ask for their current meter



           12  measurements.



           13      Q.    Did they give them to you?



           14      A.    Yeah.  I've shown you my cross-sections



           15  supplied by the USGS.  So I had that information, yes.



           16            The best sections I had were the Forest



           17  Service ones, because they covered a wide range.  They



           18  surveyed the section and defined the low flow or the



           19  base flow conditions using a current meter, so it was



           20  an excellent set of information for this study.



           21      Q.    Is all of the data that you received from the



           22  USGS related to measurements of the cross-sections, is



           23  all of that data presented in the materials that we



           24  have?



           25      A.    I asked for available information.  I knew of
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            1  some information that they had collected.  They



            2  provided me with what they had, and they apologized for



            3  not being able to find some of it.



            4      Q.    That wasn't my question.  All the information



            5  that you have from the GS, do we have it all in all of



            6  these materials you've put together and presented to



            7  the Commission; do we have all of that information?



            8      A.    I don't recall doing any type of



            9  cherry-picking or so forth.  I believe everything is



           10  there that they provided me.



           11      Q.    Let's go to Slide 54 of your PowerPoint,



           12  please.



           13      A.    54?



           14      Q.    54.



           15            Thank you.  That's it.



           16      A.    54?



           17      Q.    Yes.



           18            What's the name of this gage?



           19      A.    That's Granite Creek.  You know, I think it's



           20  called Granite Creek near Prescott, I believe, but



           21  anyway, it's Granite Creek.  There's only one USGS gage



           22  on Granite Creek up there.



           23      Q.    So that is depicting a USGS gage?



           24      A.    Yeah.  That's a USGS gage right there.



           25      Q.    Okay.  And do you know -- can you try and
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            1  orient us a little bit?  So we're on Granite Creek.



            2  Are we looking downstream on Granite Creek?



            3      A.    Yeah, you know, I can't tell from the water



            4  if it's up or down.  I would have guessed upstream.



            5      Q.    Yeah, you're probably right, as I look at it



            6  more closely.



            7      A.    I know the highway is on the gage side and,



            8  therefore, I would be going -- that would be looking



            9  upstream, yes.



           10      Q.    Okay, so the highway ought to be on the right



           11  side of this photograph?



           12      A.    Yeah.  You know, you put the gage on the side



           13  where the road is, if you can.



           14      Q.    Makes some sense.



           15            Do you know what time of year this photograph



           16  was taken?



           17      A.    I don't think it's summer.  Do you?



           18            No, it's not summer.  So let's leave it at



           19  that.



           20      Q.    So other than saying it's not summer, you



           21  don't know what time of year it is?



           22      A.    No, I don't.



           23      Q.    Let's turn to Slide 56, please.



           24            Okay.  And here's that 8,095 acres we talked



           25  about of the area above Paulden; is that right?
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            1      A.    That's right.



            2      Q.    And the notes I took yesterday when you were



            3  giving your direct presentation was that for Big Chino



            4  Creek, that we didn't have surveys and so you had to go



            5  about quantifying those cultivated acres differently



            6  than the other areas; is that a fair summary?



            7      A.    Yes.  The development up there occurred after



            8  the surveys were made.  I vaguely recall a little



            9  information on the surveys.  I'll just add one little



           10  point of interest that some of the old-timers might



           11  appreciate.



           12            Way at the upper end there of the Big Chino,



           13  but downstream from Seligman, back in one of the early



           14  surveys, 1870s or so, they found a 90-foot deep well on



           15  Mr. Sullivan's property.  I don't know if there was



           16  water in it.  There was no -- you know, nothing.  But



           17  if you're a hydrologist or groundwater person, you



           18  would appreciate what I just said, because nobody knew



           19  that.



           20      Q.    Okay.  Back to Big Chino Creek.  So how many



           21  acres, how many cultivated acres, out of that 8,095 did



           22  you attribute to the Big Chino Creek area, where we



           23  didn't have the survey information?



           24      A.    Wait.  Say that -- I'm sorry.  Say it again.



           25      Q.    Yep, be happy to.
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            1            Okay.  Focusing on Big Chino Creek, how many



            2  acres out of this 8,095 cultivated acres did you



            3  attribute to the Big Chino Creek area?



            4      A.    Just off the top of my head, about 800 or so,



            5  I think it was.



            6      Q.    And if we want to get a little more specific



            7  and maybe a little bit of backup for that, where do we



            8  go in your materials?



            9      A.    You go to the series of NRCS photographs



           10  taken in 1940.



           11      Q.    So did you estimate the number of cultivated



           12  lands in the Big Chino area based on those aerial



           13  photographs?



           14      A.    That ended up being my primary source.



           15      Q.    Is there anything in your information where



           16  those acres are tabulated or discussed separate from



           17  these other acres?



           18      A.    No.  I have notes on them.  The reason I



           19  haven't provided them is I used various methods of



           20  doing that, and, oh, I think about 15 different areas,



           21  and then I ended up subtracting areas where I knew



           22  there were cienegas.



           23      Q.    What other methods did you use other than the



           24  aerial photography method for Big Chino?



           25      A.    I used the survey maps, the federal surveys,
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            1  as much as I could.



            2      Q.    But those were of limited value because you



            3  say most of the development in that area occurred after



            4  the surveys, right?



            5      A.    Right, right.  So I'm saying the surveys were



            6  of limited value, but I used whatever was on them.



            7      Q.    Okay.  So you used whatever limited



            8  information was on the surveys; you used the aerial



            9  photographs from the 1940s.  What other information did



           10  you use or what other methods did you use for Big



           11  Chino?



           12      A.    I did rely some on historic accounts in the



           13  newspapers.  I was aware there's an account of a guy



           14  putting a centrifugal pump in there in one of these



           15  shallow wells I was telling you about.  There's



           16  evidence of that, and I knew right where it was.



           17      Q.    So how many acres did you attribute to that



           18  centrifugal pump?



           19      A.    That was a portable one.



           20      Q.    How many acres did you attribute to it?



           21      A.    To that pump, I didn't, because it was on



           22  wheels, so he wheeled it around wherever he needed



           23  water.  And I've seen that.  I saw that pump.



           24  Unfortunately, I didn't photograph it.  I saw it in



           25  1964, or I thought I was looking at that.  It was a
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            1  very old system.  In engineering school I did a



            2  research paper on centrifugal pumps, so I was very



            3  interested in it.



            4            What I looked at was -- I've been very



            5  interested in the Big Chino for many years.  I've been



            6  up there quite a bit with the USGS and on my own.  For



            7  example, when I first started working up there, the



            8  USGS was saying 20,000 acre-feet a year was being



            9  pumped.  And I looked it over and realized there wasn't



           10  that much.  But 20,000, and that was going back before



           11  I was there for several years.  That's a lot more than



           12  what I show here.



           13            And so I looked things over, and I went and I



           14  ended up getting it correct.  I don't want to make a



           15  long story about exactly how I did that, but I ended



           16  up -- it resulted in a significantly lower annual, you



           17  know, consumption amount based on my research.  So I



           18  inherited something that wasn't quite right.



           19      Q.    So how many of your roughly 800 acres from



           20  Big Chino did you derive from the aerial photographs?



           21      A.    The areas themselves?



           22      Q.    From the aerial photographs that you



           23  reviewed.



           24      A.    Yeah, I basically did all of my



           25  identification on the aerial photographs, but I used
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            1  other sources to confirm what I was doing.  And, like I



            2  said, I was using Photoshop, and I would dice it up on



            3  my screen, and then I had a cropping that I would, you



            4  know, kind of like, you know, identify the area, and



            5  then I ended up limiting the areas.



            6      Q.    Did you do anything to account for the areas



            7  being cultivated in the Big Chino area, according to



            8  those aerial photographs, that were dryland farmed



            9  instead of irrigated?



           10      A.    No, what I -- no.  That's a good question.



           11  Those dryland farms there, they were there.  They were



           12  cienegas, and like I've said several times, I did my



           13  darnedest not to include cienegas in this.



           14            What I found is, to be a little more



           15  specific, is you could see old canals coming from like



           16  Walnut Creek.  It was real clear, that you can see



           17  these diversion channels coming into the fields.  Well,



           18  those haven't been used for years.  You go out there in



           19  the ground and see that it's been 10s, 50 years or more



           20  that they haven't been used.



           21      Q.    Isn't it possible that some of the acreage



           22  you observed on the 1940s aerial photographs came into



           23  cultivation midway during your period of record on your



           24  stream gages?



           25      A.    Is it possible they -- please say that again.
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            1  I want to make sure.



            2      Q.    Your period of record on your stream gage,



            3  your period of record for the GS stream gage that you



            4  use, runs from early in the 1900s up through what date?



            5      A.    You mean at the mouth of the Verde, the total



            6  record at below Bartlett Dam, is that the record you're



            7  talking about?



            8      Q.    Wherever along the river you were relying on



            9  USGS gage data to form your baseline for streamflow



           10  that then you added back in for these cultivated areas,



           11  what was the period of record of those data sets?



           12      A.    They varied.



           13      Q.    What -- and so --



           14      A.    At the mouth of the river it was, what, 1898



           15  to 19 -- I did the analysis about 1912 -- or excuse me,



           16  2012.  That would be one period.



           17            At the Paulden gage, I think, what is it,



           18  from '64 or '5 on to the present.



           19            The Clarkdale gage, there's two periods; one



           20  in roughly 1915, '14, '15, '16, and then we put that in



           21  in the '60s on to the present.



           22      Q.    So it's possible that some of the cultivation



           23  that you observed on the 1940s aerial photographs of



           24  the Big Chino area did not come into cultivation until



           25  partway through those periods of record, true?
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            1      A.    I was very careful that what I was looking at



            2  were the very old cultivated areas.



            3      Q.    You're doing this off of 1940s aerial



            4  photographs, right?



            5      A.    You bet.  You can see it, and I can take you



            6  out there and show you this stuff.



            7      Q.    You can tell what's been cultivated for



            8  60 years versus for 10 years?



            9      A.    Using the diversions there, canals that come



           10  from the channels, that you know haven't had perennial



           11  for a long time, that kind of thing.



           12      Q.    How many acres did you subtract away from



           13  what you observed on Big Chino because you said, you



           14  know what, this is more recent, I don't want to count



           15  this; how many acres?



           16      A.    I didn't even consider that.  So where I had



           17  to be really careful was the cienegas.



           18      Q.    Let's turn to Page 60, Slide 60 of your



           19  PowerPoint.



           20            Okay.  This is Method 3, and I think you



           21  playfully referred to this as SWAG yesterday?



           22      A.    Yeah, it's a SWAG.  I was trying to milk



           23  anything out of this I could.



           24      Q.    And I think the transcript will reflect what



           25  that acronym is for, but what I wrote down yesterday is
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            1  you said you have a low level of confidence in this



            2  method and that you're not going to stand behind this.



            3  You're really relying on the other two methods?



            4      A.    It's kind of in the ballpark.  You know, it



            5  shows that, all right, it's roughly, you know, it's --



            6  all the computations didn't show 10 cfs or they didn't



            7  show 5,000.  You know, they bounce around where we're



            8  talking about.



            9      Q.    If you didn't have Methods 1 and 2, would you



           10  be testifying before this Commission that you were



           11  confident in the results of your Method 3 to a



           12  reasonable degree of scientific certainty?



           13      A.    I might have considered Method -- that's



           14  pretty hypothetical, but I might have considered



           15  Method 3 accompanied by the width measurements, a



           16  comparison of the survey -- the GLO survey widths along



           17  the upper reach versus the present widths, because



           18  those strongly indicate that the historic virgin flow



           19  was more.



           20      Q.    Let me get an answer to my question.



           21            Method 3, not changing it, not adding on to



           22  it, if all you have is this standing alone --



           23      A.    Oh, alone?



           24      Q.    Hold on.



           25            You just have this.  You don't have Method 1.
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            1  You don't have Method 2.  This is all you've done.  You



            2  haven't done a different version of Method 3.  You've



            3  done this Method 3.  Would you sit --



            4      A.    And I don't have --



            5      Q.    Hold on.  Hold on.



            6            Would you sit in front of the Commission and



            7  say that you have a high degree of scientific certainty



            8  that the results of this method are accurate, in a



            9  vacuum, just this method?



           10      A.    I think on a SWAG you might put an error band



           11  of maybe 25, 50 percent.  How does that answer --



           12      Q.    Where do you get the 25 to 50 percent on a



           13  scientific wild-ass guess?  Where do you come up with



           14  that band?



           15      A.    My experience.



           16                 COMMISSIONER NOBLE:  Whoa, whoa, whoa.



           17                 THE WITNESS:  My experience alone, which



           18  is 54 years of this stuff.



           19  BY MR. HOOD:



           20      Q.    Let's go to Slide 70.



           21            Did I get that acronym wrong?  Isn't that the



           22  acronym you used yesterday, Mr. Hjalmarson, SWAG?



           23      A.    Pardon?



           24      Q.    What is SWAG?



           25      A.    It's a scientific wild-ass guess.
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            1      Q.    Okay.  Let's go to -- I just wanted to make



            2  sure I hadn't misheard.



            3            Let's go to Slide 70.



            4            Okay, you described yesterday that these



            5  lines are smoothed in places, that you're not concerned



            6  with details.  Keep it simple, stupid, was your other



            7  acronym, KISS.



            8            And my question for you, Mr. Hjalmarson, is



            9  there a version of this graph that we can look at



           10  anywhere that is not smoothed; it's just the numbers,



           11  not smoothed?



           12      A.    I created it smoothed.



           13      Q.    Okay.  So the answer is there's not a version



           14  of this graph that doesn't have that smoothing



           15  involved?



           16      A.    I don't remember doing one.  I think this is



           17  what I came up with.  Now, I might have been getting



           18  tired that day.



           19      Q.    Let's go to Slide 75.



           20            Okay.  This is from a USFS Report, Percent of



           21  study reach with indicated type of channel.  Do you see



           22  that?



           23      A.    Yes.



           24      Q.    And that the dominant characteristic channel



           25  is C; is that right?
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            1      A.    61 percent, yes.



            2      Q.    Yeah.  And so one of the differences between



            3  C and some of these other channel types, maybe take F,



            4  for example, is that this channel includes sandbars and



            5  gravel bars as part of its characteristic; is that



            6  right?



            7      A.    It shows that in the diagram.  You've got a



            8  good eye.  Berms and bars.



            9      Q.    Let's go to Slide 77.



           10            Okay.  And you're -- I understand your



           11  approach.  You used Hyra.  You're talking about



           12  recreational watercraft like a kayak or a canoe, and so



           13  we may not have any trouble here.



           14            You would probably agree with me,



           15  Mr. Hjalmarson, that anything more significant than a



           16  canoe or kayak is going to have a very, very difficult



           17  time getting through this location; is that right?



           18      A.    Well, you might get that impression, because



           19  it's an oblique photograph at ground level, and it's



           20  not three-dimensional.  So it's real hard to determine.



           21            But at the very minimum, it looks like you



           22  would have to be a little careful going through there.



           23  But I'm not -- I can't tell from that photo.  There's



           24  no scale on it, and I can't really tell the spacing



           25  along the channel between those rocks.





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                         VERDE RIVER     VOLUME 5     12/19/2014

                                                                      1206





            1            But, like I say, it's there and I'm showing



            2  it because there are things like that up there.  So I'm



            3  not hiding anything.



            4      Q.    Let's go to Slide 106, please.



            5            The second bullet says "These techniques use



            6  published information of the USBR, USGS, USFS, Salt



            7  River Project, local historic newspapers and Federal



            8  Land Surveys?"



            9            Did I read that correctly?



           10      A.    Yes.



           11      Q.    And I recall yesterday you having made a



           12  clarification that all of the reports are published.



           13  Some of the underlying information is not published.



           14  Do you remember that clarification?



           15      A.    Some of the under --



           16      Q.    Some of the information supporting the



           17  document, some of the information isn't actually



           18  published.  Do you remember that?  You've gotten



           19  information from various sources that may not be



           20  published, per se?



           21      A.    Oh, well, like the current meter



           22  measurements, you know, those aren't published.  Maybe



           23  the discharge for them is, but the measurement itself,



           24  all that kind of information, no, that's not published.



           25      Q.    And you've gone back to get some of that
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            1  other information, and I'm not playing gotcha.  My



            2  understanding of what you were saying yesterday is you



            3  wanted to clarify; some of this information I relied



            4  upon isn't really published, but the --



            5      A.    Yeah.  Like I called Dan Neary at the Forest



            6  Service and said, hey, you know, can you provide me



            7  with this stuff, and --



            8      Q.    Is all of the information that you relied



            9  upon in your materials, or is there somewhere sitting



           10  on a shelf in your office in your home some of this



           11  other information that's not here?



           12      A.    Well, I can think right offhand the Forest



           13  Service information, I have a computer file on that,



           14  the file they sent me that I never touched.  I just



           15  copied it and then used it.  So I have the original



           16  file they sent me, as an example.



           17      Q.    And that's not -- we don't have that in your



           18  materials; is that correct?



           19      A.    That's correct.



           20      Q.    Anything else come to mind that you've got in



           21  your file for working on this project that is not



           22  included in your appendices or your addenda or your



           23  reports or your PowerPoint or the supplemental handouts



           24  yesterday?



           25      A.    Well, I have the file that the USGS sent me.
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            1  I have the file the Sierra Club sent me.  Those are in



            2  my computer, I believe.



            3      Q.    Let's go to Slide 109, please.



            4            And this relates to a survey March 1 through



            5  20, 1911; is that right?



            6      A.    Yes.



            7      Q.    Do you know, did you do any digging to see



            8  what kind of discharges we had in the month of March in



            9  1911?



           10      A.    I'm pretty sure I looked at it.  I think it



           11  was at or near base flow.  I don't recall anything real



           12  big.



           13      Q.    At or near base flow would be how many cfs?



           14      A.    Well, it could up to a few hundred; a couple,



           15  300.



           16      Q.    And you're --



           17      A.    There might be a little direct runoff in



           18  this.  I noted there that there was split flow, and



           19  that does suggest it might be up a little bit.



           20      Q.    And let's -- and you pull this out, this



           21  particular set of field notes, to highlight the depths



           22  that were noted; is that right?



           23      A.    That's right.  Along that entire township or



           24  that half of the township, which includes the river,



           25  those are the four depths that the surveyor measured.
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            1      Q.    Okay.  This is Freeport 33, which is X045,



            2  and here we have a Department of the Interior



            3  publication, Geological Survey Water-Supply Paper 1313,



            4  and it's a compilation of records of surface waters of



            5  the United States through September 1950.



            6            Do you see that, Mr. Hjalmarson?



            7      A.    Yeah.



            8      Q.    And if we turn to Page 693 of that excerpt,



            9  which, again, is Freeport 33, we've got a chart of



           10  monthly mean discharge; is that right?



           11      A.    That's right.



           12      Q.    And for March of 1911, the mean discharge was



           13  2,372 cfs; is that right?



           14      A.    That's true.



           15      Q.    And we've heard some information about work



           16  that was done in February of 1911 over the course of



           17  the week.  Can you tell us what the monthly mean



           18  discharge for February of 1911 was?



           19      A.    What is it, 2,514?



           20      Q.    Yep, that's it.  Thank you.



           21            Let's go to Slide 115.



           22      A.    Now, wait a minute.  Hold on just a second.



           23  You're implying that the monthly discharge tells what's



           24  going on during that survey?



           25      Q.    Mr. Hjalmarson, you answered my question.
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            1  We're moving on.  If you want to do something, you can



            2  do it on redirect, if you want to come back in



            3  February.  We're not -- I've got limited time left with



            4  you, sir.  We're going to move on to Slide 115.



            5                 CHAIRMAN NOBLE:  We're all going to



            6  stand up and take a breath.



            7                 THE WITNESS:  Okay.



            8                 (A brief recess was taken.)



            9                 CHAIRMAN NOBLE:  Mr. Hood.



           10  BY MR. HOOD:



           11      Q.    Thank you, Mr. Chairman.



           12            Mr. Hjalmarson, we're on Slide 115 of your



           13  PowerPoint, and this is titled John Day River in



           14  Oregon - Flow duration curves; is that right?



           15      A.    Yes.



           16      Q.    Comparison with natural flow of Verde and



           17  Gila Rivers, correct?



           18      A.    That's right.



           19      Q.    Okay.  The red line and the green line are



           20  your reconstructed flows for the lower Verde and middle



           21  Verde respectively; is that correct?



           22      A.    Yes.



           23      Q.    The dots there that you have for the lower



           24  Gila River, those are for your reconstructed flows of



           25  the Gila River; is that right?





                  COASH & COASH, INC.                   602-258-1440



                  www.coashandcoash.com                 Phoenix, AZ

�



                         VERDE RIVER     VOLUME 5     12/19/2014

                                                                      1211





            1      A.    Yeah.  As I said earlier, those are from the



            2  study I did approximately 12, 15 years ago.



            3      Q.    I think your testimony on that point was back



            4  in the '05 time frame, does that sound right?



            5      A.    Yeah, way back.



            6      Q.    Yep.



            7            Then we have two black lines.  And are these



            8  based on gage data, or did you make some effort to



            9  reconstruct these flows back to ordinary and natural



           10  condition?



           11      A.    Those are gaged.  On this river they assume



           12  that the current river, current flows, were essentially



           13  the same as the historic.



           14      Q.    Who assumed that?



           15      A.    In this, as far as I understand the John Day



           16  study for ANSAC -- not ANSAC, but for the navigability,



           17  they assumed there was no significant impact by man.



           18            Now, to answer your question directly, I



           19  simply took all the gage data available, loaded it into



           20  my computer, and believe me, there was like 50,000



           21  daily flows, and I ranked it and sorted it and plotted



           22  it.  You're looking at it.



           23      Q.    Okay.  So I think I follow.  I just want to



           24  make sure.  I'm going to try and say this in a way



           25  that's a yes or no.  I just want to make sure I
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            1  understand.



            2            The John Day information here, let's assume



            3  there was some diversion somewhere affecting that



            4  stream.  You've not attempted to reconstruct those



            5  flows using Manning's, using a cross-section analysis,



            6  using Method 1, 2, or 3.  This is just raw data,



            7  whether it was diverted, depleted or not, correct?



            8      A.    This is data from the United States



            9  Geological Survey at two gages on the John Day River,



           10  and I did just what I said previously to that data.  It



           11  came from U.S. Geological Survey web site for two of



           12  the main gages on that river, and there it is.



           13      Q.    And if there were any depletions, you've not



           14  accounted for that here; is that correct?



           15      A.    I didn't do a thing with it.  I sorted it and



           16  plotted it, and you're looking at it.



           17      Q.    Let's go, I want to page through your



           18  addendum now, Mr. Hjalmarson.  I'm not going to bounce



           19  back to your PowerPoint.  So can we make a switch on



           20  the screen to your addendum so that people can follow



           21  along?



           22      A.    Addendum.  Let's see.  Oh, gosh, I hope I



           23  have it in here.



           24            Let's see, how do I show the whole thing



           25  there?
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            1      Q.    It's going to be one of those buttons.



            2                 MR. HOOD:  Is there a PowerPoint whiz



            3  who can tell us which one of these --



            4                 MS. HERR-CARDILLO:  It's not a



            5  PowerPoint.  It's a PDF, I'm pretty sure.  Isn't that a



            6  PDF you have open?



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



            8                 MR. HOOD:  Thank you, Joy.



            9  BY MR. HOOD:



           10      Q.    And before we jump into your addendum, I'm



           11  going to hand you Northwest Steelheaders Association



           12  versus Simantel.  This is [113] P.3d 383, Oregon



           13  Appeals Court, 2005.  And I've got a highlighted



           14  portion here on Page 391 of that opinion.



           15            Can you just, Mr. Hjalmarson, please read the



           16  highlighted sentence?  Out loud, please.



           17      A.    "We note, at the outset, that the hydrologic



           18  data indicates that, in 1859, the river's summer flow



           19  was nearly twice that it is today."



           20      Q.    Thank you.



           21            Okay.  Let's go to Page 8, please.



           22            I'm sorry, Page 11 of the addendum,



           23  Mr. Hjalmarson.



           24            And here we've got in your red box, it's



           25  February 18 to March 9, 1911, Surveyor Farmer; is that
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            1  right?



            2      A.    Yes.



            3      Q.    And you have a series of average depths in



            4  feet?



            5      A.    Yes.



            6      Q.    And if you would look back at Freeport 33,



            7  please, which is the Compilation of Records of Surface



            8  Waters of the United States through September 1950,



            9  which, again, is X045 in evidence, I know I asked you



           10  about February.  I just want to confirm that March was



           11  also running pretty high in terms of mean discharge for



           12  that month.



           13      A.    You have to -- when you look at this, you



           14  have to read the general description on the left.  It



           15  accompanies.



           16      Q.    Here.



           17      A.    I'm aware of that.



           18      Q.    But that's what I'm asking you to read,



           19  Mr. Hjalmarson.



           20      A.    Okay, I --



           21      Q.    My question is, can you please go to the



           22  column for March.  Go to the row for 1911.



           23            You can come back with all the explanation



           24  you want in February.



           25            March 1911, the monthly mean discharge is
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            1  2,372; is that right?



            2      A.    That's right.



            3      Q.    The monthly mean discharge for February of



            4  that year was 2,514; is that right?



            5      A.    We've covered that.  Yes.



            6      Q.    And the January monthly mean discharge for



            7  that same year was 2,904; is that correct?  Is that



            8  what it says?



            9      A.    That's right.



           10      Q.    Let's go to Page 37.



           11            Okay, we have a chart here related to channel



           12  slope and bankfull discharge, in cfs; is that right?



           13      A.    Yes.



           14      Q.    And were you here yesterday when I had one



           15  follow-up for Mr. Fuller about the bankfull concept?



           16      A.    Yes.



           17      Q.    Did you hear his response to my question



           18  about how that relates to the ordinary high water mark?



           19      A.    Yes.



           20      Q.    Why don't you give us your understanding or



           21  description of what bankfull is as it relates to the



           22  bank of the normal channel, normal high water mark,



           23  however you define the bankfull condition?



           24      A.    Well, I commonly think of it as, oh, an area



           25  occupied by the 1 1/2 to maybe 3-year flow.  It's
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            1  related to -- I think of it on the Verde as related to



            2  a base flow, a discharge that's related to the forming



            3  of the low flow channel, because it's a discharge that



            4  represents many, many days of flow.



            5      Q.    Bankfull, just the term, conjures an image



            6  that some bank is being -- you're reaching the level of



            7  some bank.  Is that accurate?



            8      A.    Right, and -- yes.



            9      Q.    Is it the bank of the low flow channel; is it



           10  the normal -- or is it the ordinary high water mark; or



           11  is it some other demarcation?



           12      A.    It's below the ordinary high water mark.



           13      Q.    So is it the bank of the ordinary -- the low



           14  flow channel?



           15      A.    It would be of the low flow channel, yes.



           16      Q.    And so whatever bankfull requires, let's set



           17  that aside.  Let me just make sure I understand your



           18  chart.



           19            If the discharge required to reach this



           20  bankfull condition is somewhere in the neighborhood of



           21  two to 5,000 cfs, that would push it into the braided



           22  category; am I reading this correctly?



           23      A.    Yes.



           24            If you note, I have an oval there that covers



           25  a range.
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            1      Q.    Let's go to Page 62.  We're still in your



            2  addendum.



            3            And here, Mr. Hjalmarson, can you describe



            4  for us what this aerial photograph depicts?



            5      A.    This is the Verde River near the mouth of



            6  West Clear Creek.



            7      Q.    And this photograph seems to depict quite



            8  nicely that C channel, which is the 61 percent



            9  predominant channel form that we discussed on Page 75



           10  of your PowerPoint, that shows a number of sandbars



           11  throughout its course; is that right?



           12      A.    There appears to be some sandbars there.



           13            Let me qualify that.  That picture we saw



           14  that the Forest Service produced, that's on the upper



           15  Verde, to be specific.  But, yes, it does depict it



           16  down here.  But I don't want to have you think that



           17  maybe 61 percent of this river down here is like that,



           18  like this.



           19      Q.    But you agree, and it's in your PowerPoint,



           20  that 61 percent of the river is that C classification



           21  of channel type, right?



           22      A.    Above the Clarkdale gage, where they studied



           23  it.



           24      Q.    You said earlier today something about



           25  information you presented at the Santa Cruz hearing, or
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            1  at least that's the way I heard it.  And I just wanted



            2  to clarify, were you perhaps talking about the



            3  testimony you provided concerning the San Pedro River?



            4      A.    I don't remember what you're referring to.



            5      Q.    Well, you talked about the general nature of



            6  your methods and using Manning's and cross-sections and



            7  calculating maximum depth and using Hyra.  I'm



            8  paraphrasing, obviously, Mr. Hjalmarson.  But you said



            9  this is similar to what I've described at the hearing



           10  at the Santa Cruz.  And I just wanted to confirm, you



           11  weren't --



           12            First of all, that's a fair summary of the



           13  work you've done for a number of streams involved in



           14  these proceedings, right?



           15      A.    That's true.  I used it on the Gila, also.



           16      Q.    Right, the Gila, the San Pedro, the Santa



           17  Cruz.  We're here on the Verde.  Correct?



           18      A.    That's true.



           19      Q.    Okay.  I just wanted to clear up for the



           20  record, you testified concerning the San Pedro.  I



           21  don't think you testified on the Santa Cruz.  Is that



           22  right?



           23      A.    That's true.



           24      Q.    And I may have just misheard you.  You may



           25  have said the San Pedro, or you may not have said
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            1  hearing and you were just referring to your submittal.



            2  I just wanted to clear that up.



            3      A.    Let's just say I've used it before.



            4      Q.    Yeah.  I just wanted to clear that up.



            5            And so you've used these general



            6  methodologies on these various streams, and they've



            7  lead you to conclude that the San Pedro River was



            8  navigable in its natural and ordinary condition at the



            9  time of statehood, correct?



           10      A.    That's correct.  But it didn't have -- it



           11  wasn't an optimum condition like Hyra shows for the



           12  Verde.  It was a lower condition.



           13      Q.    And you used the same general methods to



           14  opine in submittals to the Commission that the Santa



           15  Cruz was navigable in its natural and ordinary



           16  condition as of the date of statehood from the



           17  international boundary down to the Picacho Peak area,



           18  and the specific milemarker I don't recall?



           19      A.    That's true, yes.



           20      Q.    You received some questions from Mr. Slade



           21  about Mr. Burtell's report, and you talked about you



           22  had a fundamental concern about Mr. Burtell's approach



           23  for how water was extracted from the ditch; is that a



           24  fair paraphrase?



           25      A.    I had concern about applying that extraction
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            1  to a reduction of flow in the Verde, and my obvious --



            2  the most obvious concern was related to he used present



            3  conditions, and I know that they wouldn't apply to the



            4  past very far.



            5      Q.    But he was adding water back into the system



            6  that was being diverted to reach a natural condition;



            7  is that the way you understand what he was trying to



            8  do?



            9      A.    That's kind of what he was doing.



           10      Q.    Okay.  And so can you just clarify what your



           11  concern is with his approach?



           12      A.    I'll go back to what I said this morning and



           13  just stay with that, because I didn't analyze it much



           14  beyond that.



           15            But as I pointed out, a USGS report that



           16  Sandy Owen-Joyce did, Bulletin No. 3, has conditions in



           17  there that would cast doubt on what he did, and a lot



           18  of that doubt arises from the fact that there's



           19  groundwater moving into the river alluvium from below



           20  and that kind of thing.



           21      Q.    What does that groundwater movement through



           22  the alluvium -- how does that interplay with concerns



           23  you have about Mr. Burtell's analysis?



           24      A.    Like I say, I don't want to go into details,



           25  but I do know that's going on, and he never mentioned
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            1  it.



            2      Q.    Well, is there water that's leaving the



            3  system by some manmade factor that you think



            4  Mr. Burtell's not accounting for?



            5      A.    I think it's a natural factor he didn't



            6  account for in that regard.  It's a manmade factor in



            7  regard to the farming conditions have changed



            8  significantly over time.  It's gone from big farms to



            9  little residential home sites.  No mention of that was



           10  made, that I remember.



           11      Q.    And so I meant to get to this before.



           12  Commissioner Allen asked a question for you about the



           13  reduction in --



           14      A.    That's right.



           15      Q.    -- cultivated areas in the area, and I had



           16  trouble with your answer.



           17            But you do agree that the cultivated acreage



           18  has reduced over time, if I understand your --



           19  immediately prior --



           20      A.    No, I think I said -- I think I said that I



           21  think the evapotranspiration from the area is about the



           22  same.



           23      Q.    Okay.  And his question, which I don't think



           24  you answered, and my question, which you haven't



           25  answered, is do you agree that the cultivated acreage
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            1  has reduced over time?



            2            I'm not asking you about ET.  I'm asking if



            3  the cultivated acreage has been in decline?



            4      A.    Well, that's obvious.  Yes.



            5      Q.    You talked about the percentage of return



            6  flows that Mr. Burtell calculates for purposes of water



            7  put to use through irrigation that returns to the



            8  river.  Do you remember that discussion?



            9      A.    Yes.



           10      Q.    And what I wrote down here, and I know it's a



           11  paraphrase, is that you didn't know if that was the



           12  right number or not.  Did I hear you correctly this



           13  morning?



           14      A.    I didn't see enough information to give me



           15  any confidence in that number.



           16      Q.    So you don't know if it's the right number or



           17  not, is my question?



           18      A.    Right.  I am suspicious that it's not.



           19      Q.    What do you base that on, Mr. Hjalmarson --



           20      A.    My experience.



           21      Q.    -- given that you have not -- you just



           22  described repeatedly that you did not examine his



           23  report in any detail --



           24      A.    No, I didn't.



           25      Q.    -- and you're not prepared to discuss details
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            1  as such?  That is a direct quote from this morning.



            2      A.    That's right.  I have a lot of experience,



            3  and I looked at what he did.  I was aware of what's



            4  going on there in the natural hydrology.  And I became



            5  suspicious of that there's other factors at play that



            6  might affect what he thought he was doing.



            7            And that's where I'm going to stand.  I did



            8  not look at it in detail, but I have a lot of



            9  experience.  I've reviewed I don't know how many



           10  reports, hundreds of scientific reports, and I get



           11  pretty good at seeing when something smells a little



           12  bit.



           13      Q.    Aside from telling us all that it smells a



           14  little bit, do you have any information or evidence to



           15  indicate that Mr. Burtell's estimate of return flow



           16  percentage is erroneous?



           17      A.    Only my suspicion.



           18      Q.    Okay.



           19                 MR. HOOD:  That's all I have.  Thank you



           20  for your patience, Mr. Hjalmarson.  Thank you to the



           21  Commission.  Appreciate it.



           22                 CHAIRMAN NOBLE:  Eddie, I want you to



           23  know there is a Santa Claus, and he looks a lot like



           24  Mr. Hood.



           25                 MR. SLADE:  I thought he looked like
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            1  Mr. Hjalmarson.



            2                 MR. HOOD:  That was the best line of the



            3  week.  That was good.  That was really good.



            4                 CHAIRMAN NOBLE:  Is there someone who



            5  has about 20 minutes, or are we out of here?



            6                 MR. MCGINNIS:  I have 20 minutes, but I



            7  have another couple hours to go with that, so...



            8                 CHAIRMAN NOBLE:  Would you just as soon



            9  start when we convene next?



           10                 Because either way, you're going to get



           11  two shots.  You're either going to get --



           12                 MR. MCGINNIS:  I don't have a preference



           13  one way or the other.



           14                 CHAIRMAN NOBLE:  I feel like we didn't



           15  put in a full day, but...



           16                 MR. MCGINNIS:  I can do 20 minutes, but



           17  I can also let everybody go home now too.  Either way.



           18                 Yes, I am a coward.  I've got



           19  Mr. Hjalmarson in front of me shaking his head and



           20  about to fall off, and Ms. Hernbrode is doing the same



           21  thing.  They both want me to say they don't want me to



           22  start now, but I don't care.



           23                 CHAIRMAN NOBLE:  Inasmuch as we were



           24  going to finish at 3:00, I think finishing 20 minutes



           25  early is not a waste of time.  So we're calling it a
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            1  day.  We're on our way home.  Have a good weekend.



            2  Have a good holiday.  We'll see you again sometime next



            3  year.



            4                 (The proceedings adjourned at 2:40 p.m.)
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