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1 (Commencement of electronically recorded

2 proceedings. )

4 CHAIRMAN NOBLE: Good morning. We welcome you
5 to the San Pedro hearing of the Navigable Stream

6 Adjudication Commission. My name is Wade Noble, and I'm
7 the Chairman of the Commission.

8 The meeting is called to order. May we have a

9 roll call?

10 MR. MEHNERT: Chairman Noble.
11 CHAIRMAN NOBRLE: Here.
12 MR. MEHNERT: Commissioner Miller is absent

13 today, as he indicated he would be.

14 And Commissioner Horton.

15 COMMISSIONER HORTON: Here.

16 MR. MEHNERT: And Commissioner Henness.

17 COMMISSIONER HENNESS: Present.

18 MR. MEHNERT: We have three members present,

19 and we have a quorum.

20 CHAIRMAN NOBLE: Thank you, Mr. Mehnert.

21 We want to introduce the newest member of the
22 Commission, Jim Horton. Some of you may already know

23 Mr. Horton, but we are glad to have him with us. If you
24 ever want to talk to him about the laborious process of

25 being appointed to the Commission, I'm sure he can take up
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at least a day or two on how it took him months to get his
appointment cleared, but we're glad to have him with us.

Next on our agenda is the approval of the
executive session minutes of October 22nd, 2012.

Have the commissioners received those minutes?

MALE SPEAKER: We have.

CHAIRMAN NOBLE: Is there any discussion?

MALE SPEAKER: I have no discussion. I would
move that we approve those minutes.

CHAIRMAN NOBLE: Without objection, the minutes
are approved.

How about the regular session minutes of
October 22nd, 20122 1Is there any discussion?

Without objection, the minutes of October 22nd
are approved.

We turn now to Item Number 6, the hearing
regarding the San Pedro River. As I hope all of you know,
we are here today on two issues, the navigability or
non-navigability of the San Pedro River in its ordinary
and natural condition prior to the State of Arizona's
admission to the United States on February 14th, 1912,
consistent with the Arizona Court of Appeals decision in
State of Arizona -- State versus Arizona Navigable Stream
Adjudication Commission.

and the second issue is the segmentation of the
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San Pedro River consistent with the United States Supreme
Court's decision in PPL Montana, LLC, versus Montana.

We've asked counsel, Mr. Breedlove, to give us
just & brief summary.

MR. BREEDLOVE: Well, thank you.

We're here now again because of appeal of the
Commission's 2005 determination on the Lower Salt by the
State Land Department and others that led to a
determination by the Court of Appeals that the Commission
made an error in applying the navigability tests under
A.R.S. 37-1101, Number 5, complaining ordinary and natural
condition.

Subsequent to the appeal of the Lower Salt, the
Center for Law in the Public Interest also appealed
determinations of the Santa Cruz, the San Pedro, the
Verde, the Upper Salt, and the Gila, which eventually has
brought us here to take evidence on the ordinary and
natural condition of the San Pedro on February 14th, 1912.

And then on October 22nd, 2012, the Commission
voted to reopen the record on all six remanded cases.

The Commission also decided, subsequent to the
U.S. Supreme Court's decision in PPL Montana, LLC, versus
Montana, which was the U.S. Supreme Court's recently
decided navigability for title case that clarified

navigability for title -- that the navigability for title

BAMFORD REPORTING SERVICE 602-265-5974
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test can apply to segments of a water course, the
Commission would give parties an opportunity, out of an
abundance of caution, to provide any evidence on
segmentation that may not have been provided in the first
round of hearings.

CHAIRMAN NOBLE: Thank you very much.

A few comments on procedure today. Since
Mr. Henness and Mr. Mehnert are the only two that were
here shortly after statehood --

MALE SPEAKER: (Indiscernible) I'm still here
too.

CHAIRMAN NOBLE: The other three of us kind of
are new to this, so we going to proceed kind of as well as
we can -- we've been told how we proceeded in the past.
There may be a few differences.

We have presentations that we will tell you
which one is next and let you make your presentations.
After the presentation is made, there will be an
opportunity for questions from the Commission, from the
Commission attorney, from anyone present who would like to
ask questions of the presenter, and then we'll move on to
the next presentation.

We're probably not going to close the record on

this hearing for 20 days afterwards. We won't be taking

any additional oral testimony, but memoranda, other
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evidence, may be submitted in the 20 days following the
hearing.

Any cuestions, comments, or concerns about that
procedure?

If not, Mr. Mehnert, who is up first?

MR. MEHNERT: Well, we're going to call first
on Mr. Win Hjalmarson. He has a PowerPoint presentation,
I believe, that's going to last approximately an hour. So
if you'd like to, go ahead.

Introduce yourself, and who you represent, and
SO on.

MR. HJALMARSON: I'm Win Hjalmarson.

CHAIRMAN NOBLE: It's not amplified.

MR. HJALMARSON: ©Oh, it's not amplified? Oh,
okay. Good thing.

I'm Win Hjalmarson. I'm a registered engineer
from Arizona; retired USGS; about 13 years private
practice as an independent consulting river engineer.
I've been on the committee in the National Academy of
Sciences (indiscernible). I've been an adjunct professor
with the University of Arizona for eight years. And 1
graduated Arizona State University. Now, I'm a
grandfather seven times, and been retired for about five
years.

And I'm here to -- at the courtesy of the
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Arizona Center of Law in the Public Interest to basically
share my investigation of the navigability of the
San Pedro River with you.

My talk is a PowerPoint. It's an hour. 1It's a
good example of what a PowerPoint should not be. The
slides -- some slides are very technical. The reason for
this is the PowerPoint is my report and my analysis on the
river. So what I would like to do is I have a time I
would like to activate it. And there'll be a few times
where it'll be appropriate to maybe say something, and the
rest of the time I would just like to turn it on and let
you read it. So I hope you're all close enough to read
it. If you're not, now is the time to move up.

MALE SPEAKER: Jim, can you see that?

MALE SPEAKER: (Indiscernible.)

MALE SPEAKER: That's not going to work for us,
is it?

(Indiscernible - simultaneous speech.)

MR. HJALMARSON: Well, I've got to activate
this thing.

(Indiscernible - simultaneous speech.)

CHAIRMAN NOBLE: Mr. Henness, can you see that?

MALE SPEAKER: Chairman (indiscernible}.

CHAIRMAN NOBLE: Okay.

MALE SPEAKER: (Indiscernible.) So I'll just

<) P TR Tyt i b T Ty Py i P T T e e S e
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1 listen to (indiscernible). i

2 CHAIRMAN NOBLE: Very well.

3 MR, HJALMARSON: It should be going. It's |
4 about a 4,500-square-mile area, roughly 700 sqguare miles 1
5 in New Mexico. It flows north. ;
6 There's a gentleman actually along the river, a ;
7 local citizen. And we're using the scientific -- and I ’
8 was thinking this is a basic question. Our standard is as ?
9 the commissioner read. i
10 I've worked quite a bit with Stan Schumm. I i

11 was on this National Academy of Sciences committee with i
12 him for a couple of years, and I've worked with him on

13 other situations. He's now deceased. But the title for
14 this book he wrote explains the San Pedro River pretty

15 well.

16 So I was hoping I could use the Land Department

17 report. As it turns out, it didn't really apply to the

18 new set of rules.
19 So the San Pedro River has been scouring or
20 head cutting or incising and widening as a result of both

21 natural and human causes.

T e

22 So you had the Spanish settlement here way 3
23 back, and it started in about 1897. And at one point they

24 brought in large herds of cattle, thousands and thousands

%

i

25 of cattle.
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So the USGS shows the river as perennial. The

contours here are really V-shaped, which is why the strong

or a large amount of warm water coming in all along the
river from recharge along the mountain fronts.

So I'm using the scientific method here -- you
might notice it as you go through. And one of the main
hypotheses is, is the river behaves like typical alluvial
channelled rivers.

So we'll spend a lot of time looking at the
history or the effects of humans on the natural
conditions. I want to go over some important terms so we
all are together, and then we'll get right into the meat
of the report.

This basically tells it all. And where the
system really started to change was probably in the middle
of the -- of another Mexican settlement. Roughly around
1850 is where it's generally agreed that the human causes
started taking effect.

Now, this is very important. When you make
observations of the river condition, you have to be aware
of the tomography upstream and diversions and so forth
that are affecting your observations. So you may not be
locking at natural conditions when you think you might be.

And another important thing here is in about

the 1830s Mexican farmers were coming in from the Tucson
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2 guards to protect them from the Indians.

6 things can change.

7 documented 144 diversions on this river.

13 the operation here in about 1898,

17 the changes,

Page 12

to farm this, and they had to have Mexican army

3
4 area, which is a little downstream of Benson.

So it was quite

an important farming operation going on in the Tres Alamos

This just shows the complexity of how fast

8 have all been activated, but ADWR records show 144

9 potential diversions of water for agriculture.

There were a hundred -- there's

They may not

This is where the one mine used 20 percent of

11 the total runoff when it was operating.

Mr. Green of the Green Cattle Company started

14 Cananea was up populating.

He bought the mine, and

So a time trend has been determined, and it's

small change in climate.

16 rather recently affirmed, but there's other things causing

other than this climate-caused trend --

Cattle were very important in regard to the

20 human effects on the watershed and on the river.

21 were two episodes of cattle involvement here, the

24 they reappear by Europeans in the early 1900s.

There

22 Spaniards brought them in, but the Mexicans took them

23 over, and then the cattle seemed to disappear and then

This is kind of fun to look at. You never see
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1 people do this, except unless you're an old engineer.

2 they could run 2 cfs if they were real polite and to

5 6 cfs out of that river.

6 Now, that's cattle, as far as you can see

8 know, erosion and channel widening occurring here.

11 and so forth,
12 The accounts of the Mormon Expedition are

13 pretty well known, because there was a lot of educat

15 records are better than many.

BAMFORD REPORTING SERVICE 602-265-5974
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3 turns for 24 hours a day. But if they all went in there

4 to sleep for an eight-hour period, they could be taking

7 coming across. There you can see some pretty active, you

9 Cienegas, of course, were springs, and quite a few of them

10 have ponds, but they're generally marshy grass and weeds

14 people that were part of the army and so forth, and so the

16 Mr. Pattie came in from Kentucky., and he came
17 in twice: once in 1825, and then a second time in 1827.

18 He trapped over 200 -- or 100 beavers the first time, and
15 the last time he lost -- there's no account of it. But he

20 went quite a ways up the San Pedro. We know he went by

21 the Cienega de Mata (indiscernible), and they didn't --

22 there's all indications that he went quite a ways up, and
23 he found a lot of beavers.

24 and I'm going to just finish talking about him.
25 There's records where he built a cance from a log. He
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hollowed out a log. And he used the cance to go back and
forth across the river to set his traps and to pick up the
beavers he dropped. 2aAnd it's unclear whether he's talking
about the Gila or the San Pedro, but he wrote this right
at the mouth of the San Pedro. And the historic document
is part of the records that have been given to this
Commission.

So the primary records for this analysis are
basically the U.S. Geological Survey reports. There are
other records that's used also, but these form the core of
this analysis.

Now, these reference here, this is for the
subflow study. There's a subseguent report out that
modified perennial. They cross-divided it as
perennial/intermittent. I think there's one or two
attorneys in the room that kind of forced that. I don't
agree. I'm siding with the USGS document that it was
perennial.

This is the Verde. This is about what it would
look like. Some people don't have any idea what it would
look like, and this -- that's roughly the median flow down
near the mouth of the river. The median flow comes out,
in that analysis, about 45 or so cubic feet per second,
just to give you an idea what we're talking about.

When they read a USGS report and they say, wow,

BAMFORD REPORTING SERVICE 602-265-5974
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they may predevelop, they made natural.

Now, this is pretty elementary, but it's
important. If you're working with direct law, it's runoff
that doesn't -- it's snow melt and storm runoff that
doesn't enter the ground. And water that enters the
ground comes up as the base flow. When it reaches the
river, it's known as base flow. If it's natural, it's
base runoff.

Generally speaking, the predevelopment
San Pedro River was gaining all the way down, from the
Mexican border all the way to the Gila River. But
(indiscernible) there were small reaches along the ways,
and a lot of it's related to the (indiscernible) recharge
that were coming in all the way along the way.

And it's important to know that in regard to
the well, any well in the watershed, in this watershed,
that took a bucket of water, say, out of the ground, it's
taking water that would have eventually gone to the river.
That's a very important thing to keep in mind. Anytime
you took a bucket of water out of that well, that's water
that would have eventually gone to the river.

The San Pedro has three basic groundwater
basins that are connected underground, and this represents
(indiscernible) .

This is very recent work. It's showing that

BAMFORD REPORTING SERVICE 602-265-5974
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the river alluvium was acting as an aguifer too, but
supplied base flow to the river. Most of the groundwater
modeling that's available does not recognize that effect.
It's modeling only the basin flow of the water. So
there's an additional base flow component.

Okay. This is just the general slope of the
valley, and in predevelopment times it also represents the
slope of the groundwater, because it was issuing into that
river all the way down. It shows a (indiscernible) slope
there, right about at "The Narrows.,"'

So this is the slope above and below, and
here's the slope that gets -- it has the same velocity of
1.5. So we know it was a (indiscernible) river. And
anyway, that river (indiscernible) slope, but the river
creates to (indiscernible).

Okay. This 1s just showing the connection
between two studies. This is the USGS study that defines
the base runoff, and this is the USGS study that defines
total runoff for predevelopment.

So this just defines my procedure. And what
I'm saying here really isn't that important, but I'm using
actual gauge records to determine the general shape of
thig (indiscernible) that I'm going to show you how I
developed for different places along the river.

So the area under the (indiscernible)

roprvrn
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1 represents the rock and the runcff. 2aAnd the average

2 annual runoff is represented here in the median. And then
3 the base flow that's determined from one of those USGS

4 documents I showed you is determined here. And when you

5 know that information, you can determine the shape using

6 the Tombstone gauge record as to broaden the shape.

7 This is a groundwater model of the upper part.
8 There's also another groundwater model they did of the

9 entire river.
10 These are the pie diagrams that represent the
11 groundwater budget for each one of the little basins. And
12 they did 74 basins all over Arizona and adjacent states.
13 And one of the components was the base flow issuing from
14 that particular basin into the river.

15 Okay. These are the three basins, plus the

16 Aravaipa that I showed you.

17 Now, the base flow represented by that document
18 is the flow that is exceeded 90 percent of the time. It's
19 not the average annual base flow, it's the Q90. 1It's
20 not -- engineers and hydrologists refer to it as Q90.

21 It's 90 percent of the time that flow is equalled or
22 exceeded. So it's down at the low end. It's occurring
23 out there now. May and June is when you'd expect to see
24 that, before the monsoons.

25 QOkay. Just a little discussion about the
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Cananea Mine. The purpose of it is to just show they
were -- mines used water, and it's my estimate of it. But
don't get excited, mining people, because I didn't use it
in the analysis. It's just showing there was an effect,
and I didn't use it. And it will demonstrate -- it
demonstrates that my estimates of navigability are very
conservative. The natural flow is probably -- could be
considerably more than what I've used in this analysis.

That's 52 percent annual use there at that mine
back in the early 1900s.

Okay. This is from Don Pool's report, it's a
USGS report. And it shows acre-foot versus time. And
this represents the waterways of the Cananea Mine, which
starts here, and the Copper Queen, and here's the old
Tombstone. Up here you have, at the peak of about 20,000,
that represents about 14 cubic feet per second in the
river. 1It's not taken into account in this analysis.

Just a point of information, the USGS reference
of the Palominas gauge show a ten-year period that's
missing. Go to the Boundary and Water Commission site,
and all of the records are showing at that site, other
than the boocks missing from World War II down here. Most
people don't know that, but it's jointly operated by the
USGS and Boundary and Water Commission.

Notice here we have a large base flow. The
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Cananea Mine starts and the base flow is lower. Now, I'm
not saying that's an effect, but you can see that
something caused that.

Okay. This is how the average annual runoff

was determined. A standard nationwide method was used to

determine for how -- every hydrologic unit in the country,
and Alaska, the same method was determined -- was used to
determine annual -- average annual runoff for
predevelopment.

A period of records from 1950 to 1980 was the
base period they used, and they made whatever adjustments
were necessary to convert it to predevelopment or runoff.
So these are the hydrologic units in Arizona, and here's
the two in the San Pedro.

Okay. I made a small adjustment. It's almost
insignificant, but the Palominas stage is inside the U.S.
a little bit, so I made an area adjustment right here.

The second adjustment here is more or less a
computational one. The USGS method determined runoff to
reach a hydrologic unit, but it didn't take into account
the runoff from one hydrologic unit through the other
hydrologic unit. And that the flood flow cof the water
spreads out through BEP. So there would be some losses to
it. But it's already a wet channel, so the losses have

already been -- most of the losses have been taken out.

¥ T VT T et E T e e et e T e s e R T e T R D T s
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But this (indiscernible} flow has -- you have to account
for some additional loss to that. So that's all this is
here. And it's more or less computational.

We don't know what predevelopment vegetation
was, for example, so how are you going to do an accurate
{(indiscernible) on what the evapotranspiration was and so
forth? So this is -- this is (indiscernible). When you
look -- when I finish with this analysis, you will see
that it won't have much effect. But I'm showing you I'm
considering it. I'm not just sweeping it under the
carpet.

And this is the estimate I came up with. That
amount is lost, as the water from the upper unit rolls
over the lower unit for each year.

So you have a gradient of groundwater coming in
both sides, (indiscernible) into the river -- the cienegas
and so forth all along this river. And I'm just
demonstrating here that the water level will go up because
of the upstream water coming across, and you get a small
amount additional repeat, and therefore the runoff would
be a little less. Then just simple addition of the two
run offs for each unit.

So these are the average annual runoffs I used;
however, I found that this river was not navigable at the

upper end. So I showed Mexico there, but that -- that's

R TR R T e T B e P T e e
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not used in the final analysis. It wasn't navigable up
there, using the information I used.

This is a -- just a check for some. So this is
going back to the {(indiscernible). This is the hydrograph
for the Tombstone gauge, and that's what I used to shape
it.

And this is the flow relation for the upper --
the upper part, basically down just a little above The
Narrows.

And down at the mouth, the base runoff -- a
perennial amount of about 4 cfs is the minimum. You
obviously can't navigate in 4 cfs, so I'll explain all of
this. 1It's coming up.

This is an interesting point. It's kind of
amazing that these numbers came out like they did. I
didn't juggle anything. I was kind of surprised to see it
myself, and you hydrologists in the crowd will probably --
probably be a little surprised too.

So I forgot Mexico, and now I'm looking at
Charleston and on down.

The reason -- the reason you have this decay
here or decreasing discharge is because of the way
evapotranspiration occurs during a year. Maximum AG
equals minimum base flow.

I'm relving heavily on this analysis that there

BAMFORD REPORTING SERVICE 602-265-5974

rar ML

P T

e e

P o T S e



San Pedrc River

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

Page 22 i

is a drought ongoing. And for what I've done here, the
time frame doesn't really affect this particular analysis,
the way I did it. It makes it a little more difficult,
but it's not really a good (indiscernible).

This shows the balance between sediment size,
slope of the channel, and amount of water. And it just
shows that if you start altering one component, something
else has to change to balance it. And so in a very
general way it explains what the heck happened out here.

This will gag a lot of people, this next
diagram, but anyway, it's a very significant diagram.

It's used worldwide. If you have a single meandering
channel, you can start thinking navigability. If you have
a braided channel, you've got to start getting concerned
about navigability.

So you prime the flow at three points along the
river -- we've got the space, and we've got how it varies
with time with the flow duration (indiscernible). Now
we're looking at what it loocks like. What does the
channel look like? How big was it? How wide was 1t? How
deep was it?

In terms of the scientific method, we've asked
the question -- well, I've given background information,
and we're making a hypotheses right here that this river

behaves like a typical alluvial river.
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1 And with that, we will make computations and

2 then try to check it, and then we will apply everything.

3 So it's fourth-grade scientific method.

4 This is a very important relation. It's very

5 well defined by studies all over the world. It's pretty

6 precise for a hydrologic-type equation. We all know that
7 hydrology isn't all that precise. There's room in there.
8 But that's a pretty good relation, the width versus

9 discharge relations.
10 Mr. Ostergram (phonetic) developed this. He's
11 a retired USGS guy, and he worked out of Tucson for many
12 years.

13 So I have Charleston (indiscernible). And this
14 is for the average annual discharge. So, you know, it

15 goes up to about 45 feet wide for the average annual.

16 Those higher flows will get wider.

17 So here's the best of the hypotheses -- and

18 it's rather weak, because we know that there's man effects
19 or human effects at this -- at this time -- but this is

20 the only information I know that was measured to standards
21 that survey was -- with the old eight-inch long chain,

22 links of chain or whatever (indiscernible} -- I think it
23 was eight inches, yeah,.

24 But anyway, here's the result. Here's that

25 median from my equation, and the commuted average annual
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1 up here. And these measurements are shot in between.

2 Now, the measurements are made along section lines, so

3 they're not perpendicular to the flow. So this is the

4 actual width of the river here, and the measured width is
5 here. 2and this is the relationship here. And this shows
6 that this is pretty darn good (indiscernible)}. Just look
7 at the geometry.

8 This is just an (indiscernible) equation. I

9 could have used what's known as reserve equations or
10 hydrologic geometry, but I'm very comfortable with mine,
11 and I've used this for 52 years. And I can work it real
12 fast and -- and so forth. So this is -- this is just the
13 amounts I used (indiscernible) and so forth. So only

14 engineers would appreciate this.

15 So this is the cross section that I'm

16 estimating. Well, we know that there's scour on the

17 outside events, and they are shown on here, so we know it
18 varies on a meandering stream.

19 Okay. This is measured depth versus discharge
20 and measured velocity and -- versus discharge. If you

21 know anything about navigability, this would be a bell
22 ringer, where depth is going to be the problem, the
23 limiting feature for navigability. The velocity is a
24 piece of cake; not a problem for navigability. So here's

25 the depth gauge in relation. So from zeroc to two and a
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half-foot depth and for (indiscernible) it is equal
(indiscernible). Same concept as what I showed you for
discharge.

I haven't explained this all out clear, but
what this is showing is -- is what I'm starting to say
here is that I think navigability starts at Lewis Springs
or shortly downstream.

And this is a diagram. Here's the Mexican
border, and it shows where water is coming into the ground
and then coming back out. No sign of a constriction right
in here, that's rather impermeable material on the east
side. So right from here on down is where I'm suggesting
that the Commission consider navigability.

If T tcok those mines into account -- and I
haven't shown the (indiscernible), but I can. But if I
take those into account, I truly believe this is navigable
all the way down. But I'm not going to go out on a limb.
That was beyond what I set out to do here. I'm using
mostly public information, and nobody's really analyzed
that, that I'm aware of.

Some people think meandering channels are
unstable, but just the opposite is true. It represents a
river trying to adjust its slope to make everything
stable -- to be stable.

There's our local resident. That was taken a
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couple years ago. We got permission from his wife to show
that.

MALE SPEAKER: Excuse me. Did you say two
years?

MR. HJALMARSON: A couple -- it was something
like that. Anyway, it was taken relatively recently, and
his wife took it. And Joy -- Joy got permission to show
it.

MALE SPEAKER: You're telling us that your
opinion of navigability is from Lewis Springs down to the
mouth, where it tends to be?

MR. HJALMARSON: That's what I'm suggesting,
yes.

MALE SPEAKER: OQOkay. Thank you,

MR. HJALMARSON: This method, if you do -- if
you look at similar studies in other states, this method
has been used quite a bit on the navigability issues --
Oregon and so forth.

So it's not the channels that are -- a canoe
and kayak could be put on something a half a foot deep.
That's -- and they called out kind of a minimal method. I
am not using that (indiscernible) for coming up with
stuff.

So right here it shows we have acceptable

conditions, and less than a -- less than a foot were even
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marginal. Now, I didn't -- so I didn't use that part of
the standard.

So once in a while you're going to get a big
flood, and it's going to change your geometry and so
forth. And if you have water in the river, under natural
conditions, it'll heal itself -- and sometimes very
quickly and sometimes it could take months or more. But
generally speaking, it'll heal itself pretty good --
pretty fast. But you've got to have water.

This is natural and ordinary. Those curves
represent natural and ordinary conditions throughout the
year. 80 percent of the time I'm saying the river was
navigable, using these standards.

I didn't set (indiscernible) because of that
break in slope near The Narrows, but by saying that only
the reach from Lewis Springs down is navigable, then I
guess you could argue that I've said none of it. In other
words, the upper 20 miles isn't -- isn't navigable.

There were beavers on this river. In fact, the
earliest white man to visit it, Mr. Pattie, called this
river the Beaver River because there were so many rivers
on it -- beavers on it.

Now, of course, these are current conditions.
The flow that -- the predevelopment was more than what you

see here. Now, this is starting to chafe what's coming

o e e

BAMFORD REPORTING SERVICE 602-265-5974



San Pedro River

10
11
12
13
14
15
16
17
18
19
20
21
22

23

24

Page 28 }

up. But there's a meaning behind it, so it's not just a
silly cartoon, but it's -- but the photos are not of the
San Pedro. They're from other streams. I'm just making a
point.

You could have a lot of beaver dams.

So they had 46 dams, and they all washed out in
one monsoon flood. One beaver ended up in the Gila River,
went down over a hundred miles, and the other one ended up
near the mouth of the Aravaipa Creek. I guess the others
stayed around or maybe got killed. I don't know. But
they rebuilt the dams pretty fast.

MALE SPEAKER: How many beavers do you think
that are around now?

MR, HJALMARSON: You know, I don't know. I

haven't checked. I have no idea.

So I'm saying under the law -- okay. That --
that's it.

I'd like to clarify a couple of things. When
the -- Mr. Pattie came into the area in 1825 and then came
back -- because the beavers were so plentiful, he came

back in 1827. When he came back, he didn't come down --
come back during spring run off. The first trip was in

March, and one of his guys drowned and the horse drowned
in the Gila River. He came back in September. So his

expedition here represents two distinct times of the year.
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When he went up twice, up the San Pedro, he
talked about beaver, lots of beaver. But he didn't talk
about the dams. He didn't talk about beaver dams. And
vou can read it for vourself. 1It's in the supplemental

material. It's exciting reading. It's full of

exaggeration and so forth. And that kind of detracts from

the historic nature of what he did. But, you know, it
takes kind of -- different kind of people to come into
this area when it's so darned dangerous and remote.

So he didn't mention dams. So we know that
beavers build dams on bank -- or lodges on banks and
dam -- dig them pools behind dams. So we're not really
sure what's there. If there was bank lodges, it would
imply qguite a bit of water. So it's interested me that
dams weren't mentioned. There may have been -- may have
been enough water there where the beavers decided just to
go on the bank.

Before questions, there's one other thing.
Have we passed these out?

Joy's going to pass you out an Arizona
Geological Survey report. It's entitled: Historical
Channel Changes on the San Pedroc River. It's written by
Gary Huckleberry. 1It's Open-file Report 9615, so it was
written in 1996.

This is where the U.S. -- I'm making a special
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point of this because this is where the Arizona Geological
Survey had us in mind -- those of us that are trying to
evaluate the navigability of the San Pedro.

For example, in the introduction on the bottom
of the first page -- on page 1, it says, Because the State
of Arizona's claim to ownership of river channels within
its boundaries hinges on the navigability at the time of
statehood. So that's the old rule. But this was written
so well it applies to the present law.

This report is designed to provide baseline
information on the historical physical characteristics of
the San Pedro River channels and how they have changed
through time.

And the second of three things I'm going to
read to you is, at the last two sentences in the
introduction it says, Appareﬁtly from the historical
record, many of the geomorphous changes of the San Pedro
River are linked to land-use changes, such as grazing,
deforestation, mining, et cetera, within the valley. This
report will avoid the debate over human and natural causes
of channel changes, and instead focus on the river's
historical geomorphology.

So it'll ease a lot of burden from us, us
engineers that, you know, that we don't specialize in this

tyvpe of work.
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And then in the summary, I'll just -- the

summary says that we're going to consider the human and
natural causes of the head cutting and the erosion and so
forth of this (indiscernible) to occur since 1850.

And I'm not going to -- and that's it.

And thank you.

CHATIRMAN NOBLE: Thank you, Win.

Do the Commissioners have any questions?

Mr. Breedlove, do you have any questions?

MR. BREEDLOVE: Just a more education, so for
my understanding.

You mentioned -- well, in the reading materials
that Joy had submitted and in your presentation, it sounds
like there was a fluctuation of the stream or the river
between braided and -- and a channel. So at some point --
you said at some times due to events there was a
braided -- a braided river -- water course, and then at
other times there was a -- and in fact, you're looking at
me like that's not true. But it --

MR. HJALMARSON: You know what, I'm -- I'm
listening. I have hearing aids.

MR. BREEDLOVE: Okay. Okay.

MR. HJALMARSON: So --

MR. BREEDLOVE: And I just wondered if you

could expand upon, you know, what -- you know, if it's a
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braided river, then I believe you said that it's -- it's
going to be non -- tend towards non-navigability, and if

it's not, if it's a channel, then it's going to tend
towards navigability.

MR. HJALMARSON: OKkay.

MR. BREEDLOVE: And it fluctuated in time
between braided and a single channel. So explain to me
how you determine, based on that information, that it was
navigable or not navigable.

MR. HJALMARSON: Okay. That -- the
scary-looking diagram that I showed you that worked --
that it ~-- based on the conditions of your particular
river, you can plot most conditions on that -- on that
relation. I can bring it up, if you'd like. But if you
remember it, and I --

So if it plots below this line, then it's
considered a man -- a single channel meandering. Now, and
then if it's above, it could be a braided.

Now, when you have a lot of single channels
where you have this rather uniform shape, of course, it
uniformly changes around on the depths. But that's
susceptible to navigation.

A braided channel is generally associated with
ephemeral springs, so -- which you have a lot of here in

Arizona. And what's developed out here in many places is
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the braided channels. Now that the San Pedro has gone
dry, there's no water to -- to heal it, then you're going
to end up with this sand -- wide sand channel, and where
yvou do have flow, it can be, you know, in many different
places and very -- very shallow and wide.

Does that answer?

MR. BREEDLOVE: Partially. I'm trying to find
the -- okay. Now, this is -- this is not your exhibit,
but this is something that was submitted by -- by the
Center. And it's on page 260 of the Huckleberry study, I
guess. And it says that prior to the mid 1800s, the river
flowed and -- over an unincised surface and have large
areas (indiscernible). It contained a single meandering
channel and marshes were commorn.

But then you skip down and it says, Following
historic floodplain entrenchment, water tables lowered and
marsh habitat declined, but the subsequent channel
widening also created the wild braided channel conditions

that facilitated the establishment of riparian forests of

cottonwood.

So it -- so it's my understanding from reading
this, that it was -- that it fluctuated, that sometimes it
was meandering and some -- or a channel, meandering

channel, and other times, you know, that after events it

would turn into a braided recourse.
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1 MR. HJALMARSON: You mean during h

2 predevelopment, under natural --

3 MR. BREEDLOVE: This is prior to the mid 18 --
4 to the mid 1800s.

5 MR. HJALMARSON: Prior to the mid 1800s? You
6 would get braiding following large floods until it had

7 time to heal itself.

8 MR. BREEDL.OVE: How long does that take?

9 MR. HJALMARSON: Well, like I said, it varies.
10 It depends on the size of the flood, the amount of

11 destruction, and so forth. It could easily take a year or
12 two on a major flood, but one of the biggest ever to hit
13 the state was February 21lst, 1891.

14 I flew over the area here for -- I was working
15 for the USGS in the '83 flood, which really mellowed the
16 river down at the lower end here on the San Pedro -- and
17 it just tore it up. And if that had been a natural river
18 when that thing hit, that kind of flood would -- might

19 take some time to come back. But that's not natural and
20 ordinary. That's something that just, you know, it -- it
21 might occur every a hundred years or something, whatever.
22 So most floods, most (indiscernible) floods

23 didn't just disturb things. You might end up with little
24 reaches of braiding and so forth, but the river -- if you

25 think of it, it wants to come back and heal itself, and if
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it has the water to do it, it'll do it.

Now, that's partially true. Let me -- let me
be a little more careful about that. If you have cattle
all over that area, trampling of cattles -- trampling the
hillsides and all of that, then what I just said is not
true, because you've now disturbed the sediment. So
whether it's purely natural, what I -- what I said is
true. And there's studies all over the world that will
support what I'm saying. So you can have short periods
where it's braided, ves.

MR. BREEDLOVE: Okay. I just wanted
clarification for my understanding. Thank you. That's
it.

CHATRMAN NOBLE: Anyone in the audience have
questions for Win?

MR. HOCD: Good morning.

CHAIRMAN NOBLE: State your name.

MR. HOOD: Sean Hood.

CHAIRMAN NOBLE: And we will caution you on one
thing. You're about to ask gquestions; you're not allowed
to comment.

MR, HOQD: Understood.

CHAIRMAN NOBLE: You want to comment, submit it

in writing.
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I know there's several of us here who intend to

have some questions for Mr. Hjalmarson. I don't think my
questions would conclude by noon. I'm happy to get
started now.

Another suggestion that Mr. McGinnis made,
which I think is a good one, is it looks like we have
several people from the community here who may want to
make comments, and they may not want to be here all day.
I'd be happy to wait until after lunch to let them have
their say, so they can go about their day, if they don't
intend to listen to all the cross-examination.

CHAIRMAN NOBLE: We will proceed in that way.
So you can take your seat again.

MR. HOOD: Thank you.

CHATRMAN NOBLE: Is Fred Davis here?

Mr. Davis, would you like to speak to us?

MR. DAVIS: Good morning. I'm Fred Davis. I
live east of Tombstone. There's a branch there. I was
born in Douglas. My parents were both born in Tombstone.
My grandmothers were both born in Tombstone. One great
grandfather, William Ford (phonetic), came to Arizona in

1867; another came in 1880, William Cowen (phonetic). My

two grandfathers, Fred Bennett came to Tomb- -- Arizona in

1895. Bill Davis came to Arizona in 1897. So we've been

around the area for a while.
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My grandad, Fred Bennett, and his brother,
Bill, bought the Montezuma house from their brother Ben
Bennett, which was at Fairbank. They bought that in 1908.
I've got the deed, et cetera. He also went to work for
the Green Cattle Company as a wagon boss on the Boguillas
in 1908, My mother was born in Tombstone, but resided at
Fairbank when they were on the river.

I discussed quite a bit of stuff with my
grandfather, Bill Bennett, about ranching in the early
days and when he was running the Green Cattle Company.

And at that time the San Pedro was a perennial -- I mean,
it was an intermittent stream. There were lots of times
they -- they were building tanks at that time because they
did not have enough cattle water out of the river to water
the cattle they were running.

They talked about the quicksand crossing --
whether it was wet or dry, sometimes that quicksand could
be difficult. There were certain places you needed to
cross. But it wasn't the water problems, it wasn’'t
crossing deep water that was the problem, working cattle
back and forth across the San Pedro. It was the sand.

I have one question. Win's definition of
navigability is not what I was led to believe by
Senator Griffin, is the item of discussion at the state

level. I thought it was commercial watercraft that could

BAMFORD REPORTING SERVICE 602-265-5974

e Y (7S eV T v ey T e T T Y e e T (oo L Y e T T e e e I e e e et b T E et e EIRATTANTEAT 1 Ter e oo i




San Pedro River

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

Page 38

go up and down the river and turn around and go again. T
don't think this river has ever had that type of
navigability.

Thank you.

CHATIRMAN NOBLE: Thank you very much,
Mr. Davis.

Anybody have any questions for Mr. Davis?

Thank you.

Andrew Smallhouse. Are you here?

MR. SMALLHOUSE: Yes. (Indiscernible.)

CHAIRMAN NOBLE: And Hanna?

MR, SMALLHOUSE: Yeah, Hanna.

CHAIRMAN NOBLE: Hanna, you better get up here.

MR. SMALLHOUSE: That's my daughter. I figure
I'd get her used to it because I've been here -- this is
my second time here. My grandfather testified and my dad
testified and this is my second time testifying, so I
said, Hanna, this is going to go on forever, so you might
as well get used to it now.

CHAIRMAN NOBLE: Well, that's just today.

MR. SMALLHOUSE: Yeah. So our family came here
in 1879 to farm ranch. &aAnd they started out in the
Cochise Stronghold and moved down to the Redington in

San Pedro -- along the San Pedro there in 1883.

And I'm not going to go into all the details
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1 that my grandfather testified, because he knew -- he was
2 born in 1906.
3 But I would like to Commission to review the
4 information that my dad and we have supplied in the past.
5 And I basically drove all the way over here to ask you to

6 review that, and give Hanna some practice at doing this,

7 because -- so she's got a little statement she wants to
8 say.
9 HANNA SMALLHOUSE: Hi, I'm Hanna Smallhouse.

10 I'm sixth generation on our farm and ranch along the

11 San Pedro River. Even though I'm only 9 years old, I can
12 tell you the San Pedro River is not navigable and never
13 has been. It seems like you're trying to take away our
14 land that our family has worked for six generations.

15 MR. SMALLHOUSE: And that's the frustrating

16 deal about all of us driving all the way down here, is

17 that it's not someone wanting to -- to transport commerce
18 or something like this act was passed for.

19 It's an act that's being abused, like the

20 Endangered Species Act, to take land -- grab land that

21 we've privately owned for years.

22 There's no recollection. I've got memoirs and
23 everything else. And you can do all the detailed studying
24 and say it flowed or didn't flow, but there's memoirs --

25 you would think they would mention transporting goods or

LIRS LR 12 T T

BAMFORD REPORTING SERVICE 602-265-5974

EETuRTANALI AL LT LA 20 A IFTY YT AT T TS LATAE St



San Pedro River

10
11
12
13
14
15
16
17
18
19
20
21
22

23

Page 40 }

so forth down the river, especially because they came from
Cochise down that way. And they never mentioned coming
down the river when they came. They came on stagecoach.

There's no mention in any of our memoirs about
ever using it for transporting goods. And besides that,
as a meandering stream with all the beaver dams in it, T
think that would be highly unlikely.

And I just -- I wish -- I don't know how it
works, but I mean, it's a -- it's a big amount of time for
us to come up here and testify every time. And so we --

But I appreciate you listening to us.

CHAIRMAN NOBLE: Well, thank you. First, we
have to find out if anybody has any questions for Hanna or
her father.

MALE SPEAKER: How's my friend Stephanie doing?

HANNA SMALLHQUSE: Good.

MALE SPEAKER: Good.

CHAIRMAN NOBLE: Thank you, Hanna.

Mr. Smallhouse, thank you as well,

Are there any other local people who would like
to speak that may have not turned in or -- a sheet asking
that they request form?

If not, then we will return to where we were.

MR. HOOD: Thank you, Mr. Chairman.

Again, Sean Hood with Fennemore Craig. I'm
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here on behalf of Fennemore -- I'm sorry, on behalf of
Freeport McMoRan. Also with me today are (indiscernible)
counsel for Freeport; Bill Staudenmaier, who you're
familiar with, co-counsel at Snell & Wilmer; and Rich
Patel (phonetic) who will be testifying, presumably this
afternoon, or maybe next time (indiscernible).

Good morning, Mr. Hjalmarson.

MR. HJALMARSON: Good morning.

MR. HOOD: Are you able to cycle through
various pages of your report as we go?

MR. HJALMARSON: Am I what?

MR. HOOD: Yes. Are you able to -- do you have
the mechanical ability of if I -- if I say., Can we go to
page 22, 1s that something you're able to do?

MR. HJALMARSON: We'll give it a shot.

MR. HOOD: Okay. If not, I have an extra copy,
but I think it'll be better --

MR. HJALMARSON: Okay.

MR. HOOD: 1It'll be more efficient, I think, if
you're able to do that.

MR. HJALMARSON: Oh, okay, okay, fine. You did
notice the glide numbers in the lower right-hand corner.

MR. HOOD: That -- that would be my reference,
is that -- is that okay for you?

MR. HJALMARSON: Okay. Good. Yeah.
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CHATRMAN NOBLE: Excuse me. I didn't -- T
didn't catch your name.

MR. HOOD: Sean Hood.

CHAIRMAN NOBLE: Okay.

MR. HOOD: Thank you.

Mr. Hjalmarson, a little bit of background
first. Have you been -- are you being compensated for the
work you're doing on this?

MR. HJALMARSON: No, I'm not.

MR, HOOD: Why did you decide to do this for
free?

MR. HJALMARSON: I'm a member of a club in the
Verde Valley, and we're interested in rivers all over the
state. And we were under the impression that the state
was -- would hire John Fuller, like they have previously,
and represent the San Pedro.

I know John Fuller very well, and I contacted
him, and he said that the state didn't seem to have the
money to support it -- or the interest or whatever. So I
made an offer to him to assist him because I worked on the
Gila, and the Gila -- the lower Gila and the
(indiscernible) lower Gila were not -- it seemed to have
been done to the proper standard originally, so we're not
redoing it.

So I was going to help him out with some of the
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1 sources -- the references and so forth. So we got

2 involved there, and one thing led to another, and the

3 president of our club called the Arizona Center for Law in
4 the Public Interest, and she talked to Joy and said

5 that -- or expressed our interest and what -- the next

6 thing I knew, the president of our club asked me to call

7 Joy. And before I knew it, I had volunteered to -- to do
8 what I'm doing now.

9 MR. HOOD: 1Is it fair to say, sir, that you

10 have a personal interest in the preservation of the

11 San Pedro, as a recreational river?

12 MR. HJALMARSON: Well, I don't live -- I don't
il . , . . . .
Lw- 13 live in it -- live in this area at all.

14 I have an interest in the Verde. I live in the

15 Verde Valley.

16 But no, I do not have a personal interest in

17 the San Pedro.

18 I have experienced the San Pedro, as an

19 employee with the USGS. I was the (indiscernible) in

20 Southern Arizona, and I oversaw the operation of gauges

21 and of scientific studies and so forth in the area.

22 I enjoy coming down here, because it's pretty
23 golfing. I was also (indiscernible) specilalist from '83
24 until I retired in '93. So I, you know, was interested in

h*‘ 25 them doing measurements, et cetera, et cetera. I mean,
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L 1 I've been to the area, and I thought it was a very E
2  beautiful area. g
3 So, no, I don't have the -- I do not have a 3

4 bias. When I started this study, I honestly didn't know ?
5 how it would come out.

6 MR. HOOD: You made mention, and I missed it,
7 what's the name of the club you're associated with that !

8 reached out to Mr. Tibial (phonetic)?

9 MR. HJALMARSON: The Verde River Citizens' E

12 G-0-5-5.

10 Alliance. And the president is Anita -- I've forgotten :
11 her name. She's been married and divorced -- Anita Goss, §

r

lh# 13 MR. HOOD: What's the mission of the Verde
14 River Citizens' Alliance, if you know?

15 MR. HJALMARSON: We would like to keep water in ;
16 the river. But we're involved in public education. We
17 have a group of guys that clean up the river, just

18 literally go down and take trash out of the river, and

19 it's mostly in the state parks area. So it -- it's a

20 variety of involvement, but we're -- we're interested in

=P by T

21 keeping some water in the river.

22 MR. HOOD: When I received an electronic copy
23 of vour PowerPoint late last week, the file said "Final."”
24 Did you have some drafts of your PowerPoint leading up to

W | 25 going final?

g e — L
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MR. HJALMARSON: Yes. I had a -- I had a

PowerPoint for -- scheduled for the first scheduled
meeting of the Commission, and it was put together real
fast. I didn't have much time to do it. 8o when they
rescheduled it, then I came back in and looked at it in
much more detail.

MR. HOOD: When was your prior draft completed,
approximately?

MR. HJALMARSON: It was, I don't know, roughly
a week before that other -- that scheduled meeting, I
think. I honestly don't remember, but I remember rushing
through it, and --

MR. HOOD: What month are we talking about?
I'm just not clear what meeting you're referring to.

MR. HJALMARSON: The what?

MR. HOOD: I'm not clear which meeting you're
referring to. What month would we be talking about?

MR. HJALMARSON: When was that, March? When --
when did you guys change your date for this meeting? I
believe it was March.

MALE SPEAKER: I don't remember.

MR. HOOD: That's fine. We'll move omn.

Let's -- I want to just back up and talk
briefly about the summary of your opinions. Did you go --

let's -- let's (indiscernible) this procedure, 169
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(indiscernible). Do you know?

MR. HJALMARSON: Oh, okay. OQops, wait a
minute. Okay, let me see. Oh, yeah, back this way. I'm
running through the appendix right now, which I -- which I
didn't show.

MR. HOOD: My page numbers for you, will, I
believe, all be for your main PowerPoint, not the
appendix.

MR. HJALMARSON: Yeah, okay. Hold on. Wait a
minute, I got a little confused here. Okay. There.

MR. HOOD: Okay. So here you're talking about
you -- it's your opinion that 80 percent of the time, in
its ordinary and natural condition, the San Pedro is
suitable for use of canoes and other small watercraft; is
that right?

MR. HJALMARSON: The watercraft (indiscernible)
federal standard, which would be canoces, kayaks, and I
think it says flat-bottomed rowboats. It's very small,
very small watercraft.

MR. HOOD: And this goes back to your
calculation that 80 percent of the time the San Pedro, in
its ordinary and natural condition, had a depth of 1 foot?

MR. HJALMARSON: That was the minimum, yes.
Yeah, in my -- yeah.

MR. HOOD: Let's clean -- let's clean that up,.
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actually, because actually the 1 foot -- your depth

2 measurements are maximum depth, not minimum depth.

3 MR. HJALMARSON: That's right. But --

4 MR. HOOD: So 80 percent of the time you had a
5 minimum of a foot, but that 1 foot is actually the maximum
6 depth of your channel?

7 MR. HJALMARSCON: That's right. But based on

8 the parabolic shape that you get in there, it's -- it's

9 real close to about depth for quite some width. And all
10 you need for this standard is roughly a width of about

11 4-foot, using that (indiscernible). So you need a very --
12 so it easily -- it easily meets that standard and that

e 13 particular minimum width.
14 and this -- this partially -- this partially

15 explains why I didn't use that other depth of one-half

16 foot. So I -- I'm using that to -- to cover just what

17 you're suggesting, and it is the maximum. It doesn't

18 change very much, and then it gradually becomes less.

19 MR. HOOD: We'll come back to the -- the

20 physical characteristics of a cross section.
21 Let's talk a little bit about these watercraft.
22 What -- if we're talking about a canoe, what's the draw or
23 draft that's required in a canoe, that you're relying upon
24 in that table?

L 25 MR. HJALMARSON: Well, if Mark over here gets
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in that canoe, it'll get down pretty deep in the water.

If that little girl gets down in the canoe, the draft will

be pretty small.

MR. HOOD: So if you have --

MR. HJALMARSON: The draft -- the draft of the
canoe is usually only, what, two or three inches, maybe
four.

MR. HOOD: Let's go to page 143, which you

have -- you cite to this table.

MALE SPEAKER: Pardon me, Mr. Chairman. Is the

reference to the slide number or page number?

CHAIRMAN NOBLE: Well, each of the slides are
numbered. I guess that's what the reference is, so --

MR. HOOD: Yeah.

CHAIRMAN NOBLE: We're looking at --

MR. HOOD: Yeah, I can clarify that, because
that's important for the record.

In Mr. Hjalmarson's PowerPoint presentation
that was submitted, each page that was printed out is --
contains two slides, but each slide, in the lower
right-hand corner, has a page number, and those would be

the references in all five of these (indiscernible).

MR. HJALMARSON: Yeah. That's what I asked you

when you started questioning.

MR. HOOD: So we're on page 143 of your
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1 PowerPoint. Is it possible to make it bigger so everybody

2 can read? I have a copy for me, so I can read just fine,

3 but I don't know about anybody else.
4 MR. HJALMARSON: Okay. Hold on. Let's see.
5 MR. HOOD: Okay. You Jjust had it a little

6 bigger during your presentation.

7 MR. HJALMARSON: Oops.
8 MR. HQOOD: That works.
9 MR. HJALMARSON: Yeah, but not on -- I'm

10 back with the problem. ©Oh, boy. Let's see. OCh, I --
11 excuse me. I know what I did. I'm -- I need one of my
12 grandchildren here because they could run this a lot

i3 faster than I.

14 Okay. Which slide was that again, now?
15 MR. HOOD: 143.
16 MR. HJALMARSON: 143, okay. Okay. Hold on.

17 And -- okay.

18 MR. HOOD: The Table 1 runoff --
19 CHAIRMAN NOBLE: Excuse me. Win, you're going
20 to have to sit a little closer to the microphone, because
21 we're recording it, and if you get too far away from that
22 microphone, it doesn't pick up, so our record is not

23 complete. Could you do that?

24 MR. HJALMARSON: Yes, sir.

25 CHATIRMAN NOBLE: Thank vyou.
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1 MR. HOOD: Mr. Hjalmarson, if we look at

2 Table 1, which is at the top of page 143 of your

3 PowerPoint, this lists the various craft and their

4 required depth and their required width, correct?

5 MR. HJALMARSON: Yes.

6 MR. HOOD: Okay. Aand we talked briefly about
7 draft and draw. And you said, well, that depends on who
8 ig in it. If you have a small child, it's going to

9 require less draft. If you have a large person, it's

10 going to be more. If you have equipment, if you have

11 commercial goods, that draft is going to be greater,
N 12 correct?
Ll MR. HJALMARSON: That's true.

14 MR. HOOD: And this chart is for recreation
15 craft, specifically, true?

16 MR. HJALMARSON: That's true.

17 MR. HOOD: And this is the height of standard
18 that you spoke about during your presentation?

19 MR. HJALMARSON: Well, the Hiram (phonetic}
20 standards are the ones I used, yes.

21 MR. HOOD: Did you do any calculations about
22 how these required depths would change if you are involved
23 in a more commercial process, like transporting goods or
24 additional people?

g
k“’ 25 MR. HJALMARSON: No.
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MR. HOOD: In addition to the minimal depth
requirement for any number of craft, you would agree that
if you have additional physical characteristics of a
stream, even if you have your minimum depth, you could
still have a non-navigable situation. You spoke about
braided channels being one, sandbars would be another,
beaver dams we spoke about. Those are all things that,
even if you have adegquate depth, can impede navigation,
true?

MR. HJALMARSON: Yes. But I -- throughout
this, I have alluded to how conservative I've been in
doing this. There is about eight different reasons --
there's eight different items where I conservatively,
let's say, took the low value for navigability. And what
I had in mind when I did that is the formation of
sandbars. I remember specifically saying that this river
gains and loses as it -- you know, along the channel, it
does gain and loss. It definitely gains as you go
downstream, but you can have regions where it'll lose.

I can (indiscernible) a slide that shows that.
There's a real good model by the guy who is the head of
the University of Arizona hydrology department. He
modeled thig river, and I can show you that effect, if you
care to see it. It's in my appendix.

Do you want to see it?



San Pedro River

Page 52
Muf 1 MR. HOOD: No. Actually, I just want to make

2 sure you answered my question.

3 MR. HJALMARSON: Okay. Well --

4 MR. HOOD: My gquestion was -- hold on, let me

5 ask my question again.

6 If you have impediments, those would impact

7 navigability even if you have your minimum depth of water?
8 Yes or no, I believe. They can impact navigability?

) MR. HJALMARSON: They can impact it, but I have
10 accounted for it.

11 MR. HOOD: You talk about 80 percent of the

12 year having at least that 1 foot of flow, and again,

“&Q 13 that's the maximum depth at your cross section within the

14 channel. Is it your opinion that you need at least 80

15 percent of the year to have that depth in order for there
16 to be navigability?

17 MR. HJALMARSON: My calculations show that for
18 a typical year, you wouldn't meet that criteria 20 percent

19 of the time.

20 MR. HOOD: My question is, If you have a stream
21 that is not 80 percent of the year vou have your 1 foot or F
22 whatever standard depth you decide from, if you have a

23 lower percentage of the year that you meet that minimum

24 depth, at what point do you reach non-navigability, in

25 your opinion?

£
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MR. HJALMARSON: I didn't study that. I

focused on the typical year for the natural and ordinary
condition.

As you can see, let's -- the curves, the
flow-duration curves are very flat. And when you take
into account all these conservative approaches I took
throughout the analysis, you can -- what I have here
actually represents a minimum depth condition based on the
(indiscernible) flow-duration curve. They could be
considerably higher -- and they probably were.

Aand I would probably have to apologize to some
environmentalists in the group who want this thing, you
know, navigable, because I didn't really -- I didn't
really take that into account, because I am aware of the
conditions you're talking about. So I have accounted for
it within this analysis.

MR. HOOD: 1Is the answer to my question, that
no, you do not have an opinion as to what percentage of
the year, whether there could be a percentage less than
80 percent of the time, that if you have your minimum
depth, you have your navigable stream?

MR. HJALMARSON: And obviously in a
non-ordinary year, like a drought, yes, the answer is yes.

MR. HOOD: You do have an opinion as to what

percentage of the time you need to reach that 1-foot i
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MR. HJALMARSON: No. I do not have a
percentage of the time. I will say that if you have an
extreme drought, then there would be a lesser percentage
of time for navigability.

MR. HOOD: 1In your PowerPoint -- we can go to
it if we need to -- but you talked about two little depth
limits of navigability, and you spoke about that today,
correct?

MR. HJALMARSON: Just generally speaking,
that's the criteria. So that's -- let me end it in
analyzing the depth. That's giving a reason for what I'm
doing.

MR. HOOD: And you also indicate in your
PowerPoint that too much velocity ruins navigability,
correct?

MR. HJALMARSON: Correct.

MR. HOOD: If you have such navigability. And
that's not as common here as it would be in other parts of
the country?

MR. HJALMARSON: Well, no, I don't want to make
a general comment like that. What we have is if you want
to address what I did on this specific river, then I've
showed that there is high flow in her during monsoon

season, and you get up, you know, 5,000 cfs, I wouldn't

eV T
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want to be on the river. Some people would love it.

MR. HOOD: For our region of the country, when
we have the periods of time when velocity is too high for
navigation, safe navigation, that wvelocity would occur
typically in connection with monsoonal events?

MR. HJALMARSON: What did you say, the monsoon
months?

MR. HOOD: It would typically occur in
connection with monsoonal events.

MR. HJALMARSON: Yes. That's typically the
source of the higher flows here, mostly because you won't
get up much of a (indiscernible) typically. But I lived
in Tucson for a while, and once in a while got -- you
know, I'm aware (indiscernible) gets a small amount of
runoff.

MR. HOOD: Mr. Hjalmarson, can you go back to
Slide 4, please.

MR. HJALMARSON: 47

MR. HOOD: Yes.

MR. HJALMARSON: You're really testing my --

MR. HOOD: After some additional background
stuff, I try to keep it more or less in seguence. Thank
you for bearing with me.

MR. HJALMARSON: The standard?

MR. HOOD: Yes. You cite to the 2010 Arizona
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Court of Appeals decision, State v. ANSAC, correct?

MR. HJALMARSON: Yes.

MR. HOOD: And you also cite to PPL Montana,
which is a decision by the United States Supreme Court,
that was issued in 2012, correct?

MR. HJALMARSON: Yes,.

MR. HOOD: Do you know -- have you looked at
any other case law in connection with your work in this
case?

MR. HJALMARSON: Well, I've read the original
Defenders of Wildlife case, and I've read case law in
Oregon, and, you know, yes, I've read other -- I've read
other case law.

MR. HOOD: Do you have any familiarity with the
case United States versus Utah, which was decided in 1931,
relating to several rivers in Utah -- the Green; the
Grand; the Colorado, for part of its duration; and the San
Juan?

MR. HJALMARSON: That does not come to mind.

MR. HOOD: What about the Oklahoma versus Texas
decision, 1922, related to the Red River?

MR. HJALMARSON: Again, it doesn't come to
mind.

MR. HOOD: Okay.

MR. HJALMARSON: I'm an engineer, not a lawyer.
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MR. HOOD: ©No, I understand. You cite to a
couple cases, so I just wanted to get a sense. Then
we'll -- and we will come back to those cases.

You say in your PowerPoint that you should
consider all historic accounts as agreed; is that right?

MR. HJALMARSON: I considered all the --

MR. HOOD: Well, let me -- let me ask the
guestion in a different way.

wWould you agree with me, sir, that if we have
historical accounts of the San Pedro in its ordinary and
natural condition, we ought to be considering those, in
these proceedings?

MR. HJALMARSON: We also -- you trailed off.

MR. HOOD: We ought to be considering those
accounts, in these proceedings.

MR. HJALMARSON: Those accounts? Well --

MR. HOOD: 1If we had historical accounts of the
San Pedro in its ordinary and natural condition, we ought
to be congsidering those, in these proceedings?

MR. HJALMARSON: What I'm saying very strongly
in here --

MR. HOOD: Sir, I'm not asking what you're
saying. I'm asking if you agree with my statement, that

if we have historical accounts of the San Pedro in its

ordinary and natural conditions, we ought to be
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considering them in these proceedings? Yes? No? You
don't know? It may depend? I don't think it requires a
long answer,
MR. HJALMARSON: I would agree with that, yes.
MR. HOOD: And did you take a look at the
historical accounts that Mr. Patel relied upon in

connection with his declaration that was submitted in this

case?

MR. HJALMARSON: Yes. Not all -- well, not all
of them, but I -- but the important ones I did, vyes.

MR. HOOD: Which were the important ones you
looked at?

MR. HJALMARSON: They were the observations of
an old flow, in particular, and the ones where an estimate
of the discharge was made.

MR. HOOD: When I got the electronic version of
your PowerPoint, I did a couple of word searches. The
words "commerce" and "commercial” just don't appear in
your PowerPoint, true?

MR. HJALMARSON: Yes.

MR. HOOD: And "recreation" and "recreational"
appear several times. I counted ten. The number doesn't
matter. But you would agree that those variations on the
word "recreation" appear several times in your PowerPoint?

MR. HJALMARSON: It's probably several times,

¥
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ves.

MR. HOOD: Mr. Chairman, is it okay if I
approach the witness with a document?

CHAIRMAN NOBLE: Okay.

MR. HOOD: Mr. Hjalmarson, while we're talking
about PPL Montana, which was decided in 2012 by the United
States Supreme Court, I'm going to have you take a look at
a couple of excerpts that I've highlighted. 1I'll probably
read them, and you can tell me if I get them right.

If we look at -- if you look at the first page
I have tabbed there, Mr. Hjalmarson, is there a -- 1is
there an excerpt that is highlighted that begins, "Those
rivers must"?

MR. HJALMARSON: Yes.

MR. HOOD: Okay. Those rivers must be regarded
as public navigable rivers in law, which are navigable in
fact, and they are navigable in fact when they are used or
susceptible to being used in their ordinary condition as
highways for commerce or which trade and travel are or may
be conducted in the customary modes of trade and travel on
water.

Did I read that correctly?

MR. HJALMARSON: Yes.

MR. HOOD: Okay. And you talk about -- in your

PowerPoint you referenced this "ordinary and natural

VT T T R
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1 condition" phrase, correct?

MR. HJALMARSON: That's true.

MR. HOOD: OQkay. And the next clause is, and I

4 quote, at highways for commerce, closed guote, true?

MR, HJALMARSON: Yes.

MR. HOOD: And that does not appear anywhere in

7 your PowerPoint, true? I'm not asking why. Yes or no.

MR. HJALMARSON: That's -- ves, it does not.

MR. HOOD: Let's take another -- a look at

10 another excerpt from PPL Montana, and I think it's

the third tab, so I apologize for taking you out

MR. HJALMARSON: Okay.

MR. HOOD: It should begin: "While the Montana

16 MR. HJALMARSON: Okay.
17 MR. HOOD: Do you see that? Is that the page
18 you're on, the highlighting begins: "While the Montana

MR. HJALMARSON: Yes.
MR. HOOD: Okay.

MALE SPEAKER: I'm sorry. Where is -- where is

23 it in the case, so I can --

MR. HOOD: Yeah, thank you. I should have done

r<rrRrETTIT

B e e LA AT T S R

wereTe: Ty




San Pedro River

0o o~ O

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

Y e Fm R B Y EP PP T ey A4 TP L T T P [T e e e R I T T e e e

Page 61 |

This is PPL Montana 132 S. Ct. at 1234.

And the prior quotation we've all heard a
hundred times; it's the Daniel Ball law.

So this excerpt at 1234 reads: While the
Montana court was correct in that a river need not be
susceptible of navigation at every point during the year,
neither can that susceptibility be so brief that it is not
a commercial reality.

Against this background the present day
recreational use of the river did not bear on navigability
for purposes of title under the equal footing doctrine.
The Montana Supreme Court's reliance upon the State's
evidence of present day recreational use, at least without
further inquiry, was wrong as a matter of law,

Did I read that correctly?

MR. HJALMARSON: Yes.

MR. HOOD: Okay. And let's then go to the
middle tab, which would be the last excerpt I want to go
over from PPL: Montana. This is at 1233,

And it should begin, sir: "The Montana Supreme
Court further erred."

Is that what you have in front of you?

MR. HJALMARSON: That's right.

MR. HOOD: The Montana Supreme Court further

erred as a matter of law in its reliance upon the evidence
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of present day primarily recreational use of the Madison
River. Error is not inherent in the Court's consideration
of such evidence, but the evidence must be confined to
that which shows the river sustained the kinds of
commercial use that as a realistic matter might have
occurred at the time of statehood. Navigability must be
assessed as of the time of statehood, and it concerns the
river's usefulness for trade and travel, rather than other
purposes.

Did I read that correctly?

MR. HJALMARSON: Yes.

MR. HOOD: Is it true, Mr. Hjalmarson, that for
a stream to be perennial, it is going to need to receive
base flow throughout the vyear?

MR. HJALMARSON: Every stream?

MR. HOOD: Well, we can restrict it to the
San Pedro if that makes it easier for you to answer.

MR. HJALMARSON: Well, let's put it this way:
If you want to ask a general question like that, there are
navigable rivers that are -- where there's perennial flow
from melting glaciers.

MR. HOOD: Okay. In our region of the country,
if you have a stream that is considered perennial, that
stream has to receive base flow year round, correct?

MR. HJALMARSON: There might be a remote

BAMFORD REPORTING SERVICE 602-265-5974
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exception, but that's the general rule, yes, that the
water has to be coming from the ground, or -- well, wait a
minute -- or a large reservoir.

MR. HOOD: Okay. That doesn't apply here,
true?

MR. HJALMARSON: I'm not aware of anything very
large. There's now one in Mexico and, you know, a couple,
but --

MR. HOOD: Let's move over to Slide 10 now, if
we could. Okay. 2and on this slide you say, and you're
relying upon USGS HA-664, true?

MR. HJALMARSON: Absolutely.

MR. HOOD: Okay. And it says that the USGS has
defined the San Pedro River as perennial from the Mexican
border to the mouth, right?

MR. HJALMARSON: Yes,

MR. HOOD: 85 USGS HA-664 consists of three
plates; is that right?

MR. HJALMARSON: Yes.

MR. HOOD: And that's fancy language that a
scientist or engineer would use for it is three sheets?

MR. HJALMARSON: Okay.

MR. HOOD: Right? 1I'm asking you.

MR. HJALMARSON: Sure.
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Is it true that it consists of three sheets,
three sets of maps within that?

MR. HJALMARSON: Yes.

MR. HOOD: Now, what you have here, the
depiction that you have, that is a portion of the wvisual
taken from Plate 3; is that correct?

MR. HJALMARSON: Yes. I believe that's a
portion of Sheet 3.

MR. HOOD: And this slide does not provide the
legend or the water budget that relates to this slide,
true?

MR. HJALMARSON: That's true. However, those
maps, the full maps were provided to the Commission. I
have a copy of one here in the table, if you want to
discuss 1it.

MR. HOOD: We may down the road. Thank you for
that.

Do you have any understanding -- you may not --
did the USGS, in preparing HA-664, rely upon a map like
Brown and others? All I can do is ask you whether you
know. If vou don't know, that's perfectly acceptable. It
yvou do know, please --

MR. HJALMARSON: Let's put it this way, I

B
%
shared an office many years with Tom Anderson. He's one §
of the authors of this, and I talked to Jeff |
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{indiscernible) for years.

Now, if you want an instant answer from an old
guy like me who's been retired a while, then you're
talking to the wrong guy.

Now, if you're golng to give me time to answer
it, I'll try to think about if I was ever aware of that.
So you give me a little respect, and I'll -- you know, and
I'll try to answer it.

MR. HOOD: Sir, if you perceived any
disrespect, that is certainly not my intention.

MR. HJALMARSON: Don't hurry an old guy,
please.

MR. HOOD: Sir, that's not my intention.

MR. HJALMARSON: OQOkay.

MR. HOOD: Honestly, all I'm trying to do is
let you know, if you don't know the answers to my
questions, I can't make you answer a question you don't
have personal knowledge about.

MR. HJALMARSON: @Give me a chance to think
about it before you start correcting me, will you?

MR. HOOD: You bet.

MR. HJALMARSON: Okay. Say the question again,
please.

MR. HOOD: Sure. Do you have any personal

knowledge, as you sit here today -- because that's what

BAMFORD REPQORTING SERVICE 602-265-5974




San Pedro River

18
19
20

21

we're restricted to -- as to whether the USGS, in
preparing HA-664, relied upon Brown and others, which is a
map?

MR. HJALMARSON: I can't say that specifically
for those two gentlemen that did it. No, I don't know.

MR. HOOD: You talked about -- well, let's talk
about perennial streams.

You would agree with me that even if a stream
is perennial, that does not mean that it is navigable if,
for instance, it does not have adegquate depth, it has
impediments that do not permit meaningful navigation, et
cetera?

MR. HJALMARSON: If you had paid attention to
what I said here, the upper 20 miles is perennial, and I
said it wasn't navigable.

Does that answer your guestion?

MR. HOOD: It does. And I was paying
attention. So the answer is yes, even if it's perennial,
it does not mean it's navigable?

MR. HJALMARSON: That's right.

MR. HOOD: This map depicts contours; is that
right?

MR. HJALMARSON: It depicts groundwater
contours.

MR. HOOD: Those are groundwater contours, not
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stream contours?

MR. HJALMARSON: Those are groundwater

contours, but at the apex, I believe, it's at the stream
channel, because the stream channel is perennial, and it
corresponds to the groundwater level.

MR. HOOD: And you're -- again, you're tieing
your statement that this is perennial back to this USGS
HA-6647

MR. HJALMARSON: Yes.

MR. HOOD: There had been some mention in
briefing previously, and then as a result what Mr. Patel
addresses in his declaration, some discussion about
San Pedro Lake. I didn't see that in your PowerPoint. I
haven't heard anything about that from you today. And
so --

MR. HJAILMARSON: Well, I don't -- I don't know
where that came from, but I think it's -- well, it's
referring to the cienega that has a large pond near the
mouth of Aravaipa Creek, I believe.

MR. HOOD: Yeah. You didn't take that into
account in your analysis?

MR. HJALMARSON: No. It's just a cienega.

MR. HOOD: Let's look to page 13, please.

Okay. This says (indiscernible) says photo

taken July 2008 by Charleston (indiscernible) by Marie

isn— - H
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Godwin (phonetic), user permission. And this is one of

2 the photographs we looked at earlier. This is, again, on
3 page 13. And it says here taken in July 2008. Is what
4 we're seeing here indicative of the way the stream would

5 look during other parts of the year?

6 MR. HJALMARSON: Well, I think you could look
7 at the flow-duration curve and say that for maybe

8 10 percent of the time during the tip of the year, it

9 might look very close to that. The flow-duration curve
10 shows conditions changing, because the discharge, say,

11 versus time, it shows it changing throughout the year.

12 and the appearance of the river would change accordingly.
13 MR. HOOD: May I approach again?

14 Mr. Hjalmarson, what I'm handing you is a USGS
15 San Pedro River at Charleston Daily Discharge Graph for
16 2008. And in taking a look at this graph, would that

17 indicate to you, sir, that this was probably during a time
18 when there was a higher-than-typical discharge, likely in
19 response to monsoonal events?

20 MR. HJALMARSON: There is definitely direct

21 runoff in the river at that time, before the graph was

22 taken, ves. You can tell from the turbid nature of -- of
23 the flow. You know, it's -- it's chocolate, chocolate

24 brown.

25 MR. HOOD: And Mr. Chairman, I have copies of
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that draft, for the record, to circulate. Do you want me
to interrupt each time I have a new document? Or should I
handle that on a break? It's --

CHAIRMAN NOBLE: We do not want you to
interrupt each time you have a document.

MR. HOOD: Do not interrupt?

CHAIRMAN NOBLE: Correct.

MR. HOOD: Okay. That sounds great. Thank
you.

Let's go to page 18, if we could, sir.

MR. HJALMARSON: Are you through with this
document?

MR. HOOD: Yes.

You talked a little bit earlier today about
Cananea. And at the end of the day, though, I actually
grasped this from your PowerPoint, but you didn't use --
you didn't factor that into your calculations. You --

MR. HJALMARSON: No. I said that more than
once. I'm using it, I used it to show that there was a
probable effect there.

(Conclusion of Tape 1; commencement of Tape 2.}

MR. HJALMARSON: I -- but I did not incorporate
it into the quantitative analysis.

MR. HOOD: Would you agree that most of the

water impacts from the Cananea mining operations would
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affect the Rio Sonora side of the watershed, as opposed to
the San Pedro? I'm not saving -- not saying zero impacts,
but more on the Rio Salado side -- I'm sorry -- the Rio
Sonora side.

MR, HJALMARSCN: I'm aware that what -- the
Cananea Mine has had wells on both sides of the watershed.
I understand that in the early days, around, you know,
1899 or, say, 1901, '02, in there, they had more wells in
the Rio Sonora than they had in the San Pedro, based on
what I've read. Nothing that I've read, though, is real
clear about what was going on there, and -- but in recent
times, they've developed more wells in the San Pedro.

And I'm going to answer that slide -- I'm going
to answer your question. I'm going to my slide -- I'm
geing to use this and go to mine. Oops.

Okay. Here we go. There's the Upper San Pedro
watershed. This is a report by Goode and Maddock from the
University of Arizona. There's a lot of wells going there
from Mexico.

Now, look at the table. The Mexican wells on
the right-hand side, and look what I've underlined in red.

And sir, how many wells would you -- do you see
in Mexico on that slide? 20, 30? And they're all the
mine's wells.

MR. HOOD: May I approach (indiscernible) with
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T N T T T T T o e A A R S T T R e



San Pedro River

10
11
12
13

14

Page 71

a document?

CHAIRMAN NOBLE: Please.

MR, HOOD: Mr. Hjalmarson, Mark handed you
this. He calls it The Conservation of the San Pedro
River. This is a document that the Center submitted into
evidence this year.

And can you just read the highlighted sentence
for me, please.

MR. HJALMARSON: Most of the water
(indiscernible) and water impact to the mining occurred in
the Rio Sonora side of the watershed, although some were
in the San Pedro.

Now, I'm going to finish answering that
question. The figures I showed you for the use -- for the
estimated use of that mine for those early years does not
include the water consumption for the population of 25,000
people.

MR. HOOD: And where is that located? Where is
that population?

MR. HJALMARSON: Well, the population is in

that document that -- where I gave you the figures. It's
referenced -- it's the same document. There were 25,000
people -- it's actually in several documents, but it may

be referring to the same source.

MR. HOOD: 1Is the population on the Rio Sonora
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side?
MR. HJALMARSON: The population in the --
MR. HOOD: (Indiscernible.)
MR. HJALMARSON: -- in the community of Cananea
itself, in that -- in those days was about 25,000, during

the heyday of the mine, before the 19 miners were killed
by the Arizona -- the Arizona Rangers.

MR. HOOD: Was the population on the Rio Sonora
side, as opposed to the San Pedro side?

MR. HJALMARSON: I think it was on both, as far
as I know.

I think I've answered your question. There
were wells on both sides.

And I will add something that might help
everybody in this room. One of the reasons I did not
include the numbers that I (indiscernible) is because of
just what you're alluding to. I don't know how much was
on -- how much was used in each watershed. That's the
(indiscernible), so I do not know that. But it's -- I'll
guarantee you, it's on both.

Let me respond further on that. I showed you
water use versus time for the three mines: the Tombstone,
the Copper Queen, and the Cananea. That came out of

another report, other than this. That was out of Toole's

(phonetic) report, a USGS report. The subject of that
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report 1is the San Pedro River. The groundwater -- there's
a groundwater model of the Upper San Pedro River. I
showed you very high water-use amounts.

Why would they show those diagrams on a study
for the San Pedro if they thought that water was in the
Rio Sonora?

MR. HOOD: I think what my question was, Was
the population on the Rio Sonora side?

MR. HJALMARSON: I know. But I'm -- I'm
finishing -- no, I'm finishing the whole thing.

MR. HOOD: Okay.

MR. HJALMARSON: I was asking myself the same
question. And I've talked to Don Pool about it, and he
thinks it is in the San Pedro.

MR. HOOD: Could we move forward to PowerPoint
page 150, please? 150.

MR. HJALMARSON: 1507

MR, HOOD: Yes.

MR. HJALMARSCON: Oh, yeah, way up here.

MR. HOOD: While he's getting there, I may be
about halfway done, so I'm happy to keep going through, as
long as you want me to. If you want to break at any time,
I can do that at any time. 5o just let me know.

CHAIRMAN NOBLE: Well, I'm good until about

4 o'clock this afternoon.

T T e AP e e T e e e H ST e e T T eTATE MR VTIOR3V rh 1IN ET (L bt £ATLLL Lot AP LAY A k] PSS 38 38 L2t T s Wom s R ST Bt i R

BAMFORD REPORTING SERVICE 602-265-5974




San Pedro River

10
11
12
13
14
15
16
17
18
19
20
21

Page
MR. HOOD: Okay, cool.

MALE SPEAKER: (Indiscernible.)

CHAIRMAN NOBLE: We're going to have to make a
decision on what we're going to do on lunch, and we're
going to have to figure out if there's any way to finish
this today, at a reasonable time during the afternoon, or
if we're going to be here until the wee hours of the
morning or what we want to do timewise.

T don't know what the other presenters are and
how much time we have to allocate for them, but we
certainly want to hear all of those who wish to make
presentations. And if the presentation is made, we want
to afford those who are here to -- the opportunity to
question on any presentations.

Having said that, are there those who are going
to make, let's say, presentations that are going to last
more than half an hour?

MALE SPEAKER: Yes. Mr. Patel's presentation
will certainly be --

CHAIRMAN NOBLE: How long?

MALE SPEAKER: Two to three hours would be my
guess, on direct.

CHATIRMAN NOBLE: Another presentation?

MALE SPEAKER: Yes, sir. I guess 45 minutes,

plus cross-examination.
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f
&~? 1 CHAIRMAN NOBLE: Mr. McGinnis?
2 MR. McCGINNIS: Yes. We also have some
3 {indiscernible) Mr. Karlson's (phonetic), hour -- we would

4 take an hour.

5 CHAIRMAN NOBLE: Well, we might as well have

6 lunch. We'll break for lunch now. Let's give ourselves
7 an hour because I don't see any McDonald's next door. So
8 we'll reconvene here at 1:15.

9 (Off the record.)

10 CHATRMAN NOBLE: Come to order and make the

11 announcement that during the break we discussed with the
12 various parties and their representatives how to proceed
ih? 13 with the rest of the day. We're going to continue with
14 Win, finish any questions that we have for him.

15 And we expect that at that point we will recess
16 the hearing until a further notified date, at which

17 everyone will be notified, and, of course, because of

18 that, the record will remain open through the hearing in

19 20 days, be reset -- a continued hearing and 20 days

20 beyond.

21 Any questions or comments about that?

22 Win, yvou're on for the rest of the afternocon,
23 then.

24 And Mr. Hood, you may begin again.

Ao 25 MR. HOOD: Good afternoon.
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MR. HJALMARSON: Good afternoon.

MR. HOOD: Where I think we -- I think what I
was about to get into with you, Mr. Hjalmarson, related to
the Preparation of Average Annual Runoff Map of the United
States by Krug and others. This is one of the reports you
relied upon; is that correct?

MR. HJALMARSON: That's right.

MR. HOOD: Okay. And if we look at, let's
see -- should we lock at -- if we could go to page 150 of
your PowerPoint. And I will refer to -- you know, for
brevity's sake, I will refer to that USGS report as the
Krug report; is that acceptable?

MR. HJALMARSON: Beg your pardon?

MR. HOOD: Does that work for you?

MR. HJALMARSON: What?

MR. HOOD: The Krug report?

MR. HJALMARSON: You'll call it a what?

MR. HOOD: The Krug report.

MR. HJALMARSON: Yeah.

MR. HOOD: (Indiscernible) first
(indiscernible) listed; is that okay?

MR. HJALMARSON: ©Oh, you -- okay, I thought --
I thought you said {(indiscernible), excuse me.

MR. HOOD: No, sorry, Krug.

MR. HJALMARSON: Okay.
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1 MR. HOOD: K-R-U-G. Is that okay?

2 MR. HJALMARSON: Yes, sir.

3 MR. HOOD: Okay.

4 CHAIRMAN NCBLE: And Mr. Hood, leaning closer

5 to that microphone doesn't improve your sound

6 amplification in the least.

7 MR. HOOD: So I can relax a little bit. Thank
8 you. Thank you. Now I'll get a little more relaxed. I
9 appreciate that.
10 FEMALE SPEAKER: (Indiscernible.)

11 CHAIRMAN NOBLE: Yes. And we'll be fine.

12 They're walking in the door.

13 FEMALE SPEAKER: Oh, okay.

14 MR. HOOD: Should we hold on for just two

15 minutes until they get (indiscernible)?

16 (Indiscernible - simultaneous speech.)

17 CHAIRMAN NOBLE: ©Oh, they must not have had

18 enough time for lunch, because they brought it back.

19 MALE SPEAKER: That's fine. (Indiscernible.)
20 CHAIRMAN NOBLE: Mr. Henness and Mr. Horton, we

21 have begun.

22 (Indiscernible - simultaneous speech.) |
23 CHAIRMAN NOBLE: Okay, Mr. Hood. i
24 MR. HOOD: 150. So we're talking -- Jjust to %
25 recap, we're just introducing now the Krug report, is what %
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Annual Runoff Map of the United States,

it's a USGS report.

And this -- this

It's titled:
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Preparation of Average

1951 to '80, and

is a report, Mr. Hjalmarson,

that's utilized on -- as you prepared your flow-duration

and depth-duration curves;
MR. HJALMARSON:
to define those, ves.

MR. HOOD: Okay.

identified three locations that you would measure:

is that correct?

It was one of the factors used

aAnd what you did is you

the

join, the mouth, and the border; is that right?

MR. HJALMARSON: I used the Krug report for the
join and the border -- oh, excuse me -- the join and the
mouth.

MR. HOOD: Where
you get your border?

MR. HJALMARSON:

navigable. It's not really
location on this =-- in this
(indiscernible) .

MR. HOOD: Well,

MR. HJALMARSON:

did you get -- so where did

The border was non -- not

-- it's not really a pertinent
jssue. I used the Charleston
we —-—

And I showed you the diagram

on how I came up with the total runcoff at the Charleston

(indiscernible) .

MR. HOOD:
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find it quickly. You did have a slide where you included
a cfs for --

MR. HJALMARSON: (Indiscernible.)

MR. HOOD: -- the border as well, correct?

MR. HJALMARSON: O©Oh, do you want to ask me how
I got that number?

MR. HOOD: Sure.

MR. HJALMARSON: Okay. 1I'll answer that.

I did the total flow computation for the sites,
and I made an estimate of the base flow that has been
removed. And it was rather easy to do at that site. It
is basically -- because it goes down to zero so often now,
I added a -- a fourth cfs, which has -- was used by
several modelers, including ADWR and the USGS, the Pool --
the Pool model, and so forth. So I simply computed from
the total record of the runoff and added 4 cfs, a constant
amount for the whole year.

MR. HOOD: Let's go to -- I think Slide 92
would be helpful for this discussion, if you could go back
to that.

MALE SPEAKER: (Indiscernible) 92 a little bit.

MR. HOOD: 92, there you go. And so Mexico,
that's also referred to as the border in other places in

your PowerPoint; is that right?

MR, HJALMARSON: That's right.

D T e YT e T e R Ty T e e e e e S T
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MR. HOOD: And the upper is, at times, referred
to as the join?

MR, HJALMARSON: Yeah. The runoff from the
upper would be at the join.

MR. HOOD: And the lower would be the mouth?

MR. HJALMARSON: That's right.

MR. HOOD: Okay. So you were talking about how
you computed the average annual runoff for the cfs for the
border, which on page 92 is identified as Mexico.

And where -- I understand -- I think I
understand that you added 4 cfs. What was your starting
figure, which I guess would be 29 cfs?

MR. HJALMARSON: I -- okay. Let me say it
again. I take the -- I computed the flow for the
Palominas gauge, the total runcff for the Palominas gauge.

MR. HOOD: 1Is that from the Krug? Did you take
that from Krug?

MR. HJAILMARSON: No. No. I didn't use Krug
there. I -- and I covered this in the report. If you
remember, I made an area adjustment factor for the flow at
the Palominas gauge. I corrected it, a small amount, to
convert it to Mexico, the border. Okay. I don't know
which slide that -- I don't remember right now which slide
that is, but I showed the conversion, and the total came

out 29. Then I added the 4 cfs base, which is gone, so --
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1 to make it predevelopment. It's an estimate, but it's a ﬁ
2 pretty darn good way to do it. %
3 MR. HOOD: Where did you get the 4 cfs?

4 MR. HJALMARSON: I just said that. From --

5 there's several USGS models that have that. I actually --

6 MR. HOOD: Can you identify them for us?
7 MR. HJALMARSON: The Pool model, the ADWR
8 handbook or whatever it is, Number 10, by -- I forget the

9 author's name; it begins with a C. There is two models

10 there.
11 I can do it myself by using the base flow
12 numbers that I showed -- when I showed the effect of -- of

13 the mines there, pre World War II and post World War IT.
14 If I used the pre World War II numbers that are shown

15 there and make an evapotranspiration -- ET adjustment

16 there, it comes out 4. So there's several ways to come to
17 determine the 4.

18 MR. HOOD: Okay. It sounds like you've covered
19 this, and I haven't maybe quite caught it yet, but just

20 what rounds did you use as your starting flow number that

21 you then adjusted?

25 MR. HJALMARSON: All.

22 MR. HJALMARSON: USGS free-flow records that

23 are on the -- on the Internet. 5
H

24 MR. HOOD: For what years? ?
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kw’ 1 MR. HOOD: All years. Okay. g
2 MR. HJALMARSON: Now, walt a minute. Hold up. ;
3 Stop. E
4 I also said, very clearly, there's about ten

5 years missing. And you go to the Boundary and Water

6 Commission, and you'll find all the records there that are
7 available. The USGS says there's no records, when, in i
8 fact, they operate -- they get the gauge together with the |
9 Boundary and Water Commission, and the Boundary and Water
10 Commission operated it on paper during that period that

11 the USGS says is missing. But, in fact, it's not missing.
12 And the USGS did the measurements and the .
-1 13 record computation during that period, but they didn't

14 publish it. When I discussed this (indiscernible)} this
15 was going -- this -- I was aware of things like that.

16 That was my Jjob.

17 MR. HOOD: Staying on page 92, so your average
18 annual runoff in cfs for the lower, which is -- which is
19 also the mouth, that is based on Krug; is that true? !
20 MR. HJALMARSON: Krug, ves. Yes, with the

21 adjustment that I spent five or six nights on. f
22 MR. HOOD: And the same for the upper, which is !
23 the join, that average annual runoff in cfs you calculated
24 using the Krug report?

1.
2

e | 25 MR. HJALMARSON: Yeah. The fourth number, the

s o b i T
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92, requires no adjustment. The second number involved
adding the runoff from the upper to the lower, and making
an adjustment for the amount of transpiration of the water
that crossed over the lower -- or through the lower. Out
of 4,500 cfs was subtracted from the sum of the two
runoffs from Krug.

MR. HOOD: So i1f we turn to page 97, if you

would, sir, you plotted -- and I notice the Salt River in
that figure. So you have -- you have starting high to the
low, and left -- right to left, you have the mouth, you

have the join, you have Charleston. As I understand the
way -- now, this is to depict annual -- average annual
runoff versus drainage area. What you're trying to do
here 1s arrive at an estimated figure for the Charleston
gauge; 1s that right?

MR. HJALMARSON: Yes. I'm creating a -- or
estimating a -- a total runoff figure that would be
comparable to the two Krug numbers.

MR. HOOD: 2nd so you used the mouth runoff
that we just described and discussed from page 92 and the
join runoff figure from -- also from page 92, and then
there was an extrapolation made on this graph to give you

the Charleston point?

MR. HJALMARSON: Yeah, I didn't show the Mexico

number there. It's slightly below the dashed line, but I
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did -- it would have to come down to the origin there,
where runoff -- where the ability to generate is zero,
then the runoff has to be zero. So I have two points up
above, and I just -- and I -- and this would be a

smooth -- a curve. So I just smoothed it in, and T showed
it in dashes, and just slightly below that dashed line,
which is the Mexico number that is there. But I didn’'t
bother with it. Mentally I just threw it out, because I
realized at this point that the upper part wasn't
navigable,

MR. HOOD: Let's take it step by step. Just to
clarify, what I was getting at with my gquestion is that
the Charleston point that's on this graph, that is the
function of the graph extrapolating from the join and the
mouth data, true?

MR. HJALMARSON: No. That's computed
independently, and it's covered. You take -- you compute
the total runoff for Charleston and add the 10 cfs base
that I showed here, and you get that. So runoff for the
total record of Charleston is 52, and you add the 10, and
there you are.

MR. HOOD: The point -- I'm not sure we're
communicating. The Charleston point that's on here,
that's not based on data for Charleston; that's based on

the average runoff that you calculated for the join and
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the mouth, and then put your graph to arrive at the
Charleston point; is that correct?

MR. HJALMARSON: The average runcff for the
join and the mouth -- no. Forget the Charleston for the
moment .

Just look at the two points and the origin and
draw (indiscernible) through that. And I looked at that.
And then the Charleston was 52, and I saw it was 10 below.
Then I realized from groundwater modeling -- well, let's
put it this way: The 290 number from Hydrologic Atlas 664
is 10 at that point, but it's gone because it goes dry.
So that -- I knew that 10 was missing, and lo and behold,
when I looked at this (indiscernible), the difference is
10. I added the 10, just like I did at the border, and
that's what you have. 2and if we prove remarkably it came
out that darn close.

MR. HOOD: Going back to page 92, we have a 92
average annual runoff in cfs for the upper; we have a 113
average annual runoff in cfs for the lower. Those points
you plotted on the graph are on page 97, correct?

MR. HJALMARSON: Yeah, they're plotted there.

MR. HOOD: Okay. You did not plot
(indiscernible) Charleston as a function of the graph;
isn't that right?

MR. HJALMARSON: I did not plot it when I
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estimated that group?

MR. HOQOD: Correct,

MR. HJALMARSON: That's right. That's what I
just said.

MR. HOOD: I just want to make sure that
Charleston is that -- this graph is providing that
Charleston number. That's not data you input?

MR. HJALMARSON: I drew the graph. The
Charleston number was 52. It was 10 below the graph, 10
cfs below the graph. The Hydrologic Atlas 664 showed
10 cfs under predevelopment conditions, that now goes to
zero. 10 is missing. I added it to 52, it's 62, and
that's on the graph.

MR. HOCD: Okay. And where did the 52.1 come
from?

MR. HJALMARSON: The US Geological Survey
record at Charleston.

MR. HOOD: 1In -- from which report?

MR. HJALMARSON: It's on the Internet. It's
basic data. Add it up. Go in there and ask the

average -- what the average is there.

MR. HQOOD: You're here for me today. So I -- 1

have to ask you where you got from the data, sir.
(Indiscernible - simultaneous speech.)

MR. HJALMARSON: I got -- I just told you, I
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got it off the -- it's -- this is really elementary stuff
you're asking.

MR. HOOD: Okay. But I'm entitled to
understand how you used these numbers.
MR. HJALMARSON: Okay. Well, I -- I've said it

three times now.

MR. HOOD: Okay. So these -- okay.

MALE SPEAKER: Is there a web site or --

MR. HJALMARSON: Pardon?

MALE SPEAKER: Is there a web site or someplace
specific that somebody could go to to go look at that?

MR. HJALMARSON: Anybody -- just go to the USGS
and Arizona District, and it says, Surface water records,
and they want the station number, and put in the station
number and ask them for the average annual discharge.

MALE SPEAKER: Okay.

MR. HJALMARSON: If it's just up the
(indiscernible) just -- I think my granddaughter can do
it.

MALE SPEAKER: Because she's got a Ph.D. in 1it.

MR. HJALMARSON: Yeah, she's better than I am.

MALE SPEAKER: She's smart like that.

MR. HOOD: Mr. Hjalmarson, if you had included
the 33 ccfs -- cfs for the border, which is also

identified as Mexico, that Charleston point would have --
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would not have fit on this graph; is that right?

MR. HJALMARSON: It did -- the curve would have

been just slightly different, but that point plots pretty
close down there.

MR, HOOD: Did you bother to run a graph using
the 33 cfs to see what figure for annual runoff you would
get for Charleston?

MR. HJALMARSON: I think I had a computer plot
of that, but like I say, once I realized --

MR. HOOD: It's not in here, is it?

MR. HJALMARSON: No, it's not in there. No,

I -- you never put all the work you put in on something
like this.

MR. HOOD: Um-hmm.

MR. HJALMARSON: I -- I use Minitab. 1It's a
real high-end scientific program for all sorts of
statistical analysis and the graphs, and it does
everything.

MR. HOOD: Do you remember how much lower the
annual -- the average annual runoff at Charleston was in
cfs when you used that Mexico depth?

MR. HJALMARSON: It doesn't matter.

MR. HOOD: That's not my question, sir.

MR. HJALMARSON: I don't care. I'm -- I'm not

going to answer that because you're not listening to me.
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I independently computed the border. I
independently computed Charleston. Had I seen this graph
or not, I knew that Charleston now went to no flow. I
knew that the base flow that was in HA-664 was 10, and I
knew that is missing. I would have added to that and then
found a new number and then drawn the graph. So you're
going -- you're using circular logic here, and I don't
think you understand what -- what this (indiscernible).
Now, I've explained it several times, and that's about as
good as I can do.

MR. HOOD: Okay. I just want to make sure you
understand my question. And if you're not going to answer
me, say it again, and we'll have it on the record.

My question to you is -- because you said --
you did a graph that included the Mexico data. And I want
to know if you recall -- if you don't, you don't -- but do
yvou recall how much lower the average annual runoff for
Charleston was when you used that data, instead of
omitting it from the graph?

MR. HJALMARSON: I never used it to determine
Charleston.

MR. HOOD: You told me earlier you ran a graph
with the Mexico data and that you did not include it in
your report.

MR. HJALMARSON: I -- I --
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MR. HOOD: And I'm asking you if you
remember --

MR. HJALMARSON: I never -- I never did -- did
it to estimate Charleston. I realized in this process,
where I was doing several different kinds of computations,
that it was not navigable above there, and I just
discarded it and focused on Charleston.

MR. HOOD: Not navigable because the depths
between the border and the point at which you say
navigation began, the depths were too low, correct?

MR. HJALMARSON: Yeah. It was less than one.

I didn't even go for the other criteria of a half, which I
could have, because the (indiscernible) report has that.
But that -- I was holding this at a higher level. BAnd so,
ves, it was below water.

MR. HOOD: So the data that you omitted related
to a portion of the river where the depth was so low and
the average annual runoff corresponding to that depth was
commensurately low, and you don't know how that would have
impacted the graph and how that depth (indiscernible)
Charleston {indiscernible)?

MR. HJALMARSON: What I'm telling you is that
it doesn't mean anything.

MR. HOOD: That's not my guestion.

MR. HJALMARSON: I don't care, That's my
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answer .

CHAIRMAN NOBLE: Win, you're going to have to
kind of do the best you can to answer the questions.

MR. HJALMARSON: I -- it's irrelevant.

CHAIRMAN NOBLE: That's not your decision.

MR. HJALMARSON: I did not make an estimate of
the Charleston. I didn't even consider it for my graph.

Does that answer it?

MR. HOOD: At the point where you have your
Charleston documented on this graph, where you did include
the 33 cfs, how did that alter the curve at that point
where Charleston is? How much lower would it have been?

MR. HJALMARSON: I didn't even compare it. I

can eyeball it right from here, you know, about 700 and --

and -- it's awful close.
If I included that to -- let me answer it real
quick -- I want to finish this. If I had included those

two points, Charleston and the Mexican border, and I was
going to draw a curve, I'd probably let both points
influence it, or possibly I would have drawn the curve
right through -- right through there, you know, and make a
little dog leg in it. But generally -- curves like this
generally are pretty smooth, so that was kind of the basis
for this.

But, vou know, well, that -- if I had multiple
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points here, I would have run a statistical
(indiscernible) for him, using -- this would be a
quadratic equation, and I'd use a plot program and -- and

let the computer run it through.

MR. HOOD: May I approach?

CHATRMAN NOBLE: Yes.

MR. HOOD: This is a graph that Mr. Patel
prepared, noting your omission of the Mexico data. And
you'll see that when the graph is calculated, the average
annual runoff where the Charleston gauge lies is 55 cfs,
instead of 62. Do you see that? According to this graph.

MR. HJALMARSON: I see the 55, yeah.

MR, HOOD: OQkay.

MR. HJALMARSON: Where did it go?

MR. HOOD: But as I understand your testimony,
you didn't do this? You didn't draw -- you didn't draw a
similar graph using the Mexico data?

MR. HJALMARSON: Look. What I'm looking at
is --

MR. HOOD: That's all I'm asking is if you did
this or not.

MR. HJALMARSON: I didn't do it, because it's
nuts. You're plot -- you're plotting two different kinds
of data on the same graph. You're plotting a Charleston

that is not a -- it's not predevelopment. It's not a é
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predevelopment number, and you're plotting the other two
points which are. 1It's nuts.

MR. HOOD: Your Mexico number, 33 cfs, is not a
predevelopment number?

MR. HJALMARSON: It's not what?

MR. HOOD: Is not a -- are you saying, by your
last answer, that your 33 cfs figure for annual -- average
annual runoff for Mexico, that that is not predevelopment,
adjusted?

MR. HJALMARSON: It would be a -- yes, that
would be a predevelopment -- that would be a
predevelopment, yes. It's important to keep in mind that
both that number and the Charleston are estimates, but
it's a pretty sound estimate.

MR. HOOD: You have a statement on page 107.
You can pull it up, if that's easier.

MALE SPEAKER: 107, okay.

MR. HJALMARSON: That one?

MR. HOOD: No. 107.

MR. HJALMARSON: Is that -- is --

MR. HOOD: What I have for 107, it begins: The
Leopold Goldman Association (phonetic).

MR. HJALMARSON: ©Oh, okay. Let's see. 1I'd
like to talk about (indiscernible).

MR. HOOD: No. Actually, I wouldn't.
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MR. HJALMARSON: Okay. I didn't complete that
(indiscernible).

MR. HOOD: 107, not 137. Okay.

{Indiscernible.)

There's a statement there, it's about halfway
down that says (indiscernible) marshy cienegas reportedly
were along the river from Mexico to the mouth at the Gila
River, and you have a citation there to (indiscernible)
and Elmore, and I just wanted -- I want to ask, Is it your
opinion that the San Pedro River, from Mexico to its
confluence with the U.S. in predevelopment conditions,
was, in fact, a marshy cienega throughout its reach?

MR. HJALMARSON: No. There was a series of
springs, which are cienegas. And in this climate they
tend to be marshes. They can also have ponds and so
forth. There is not a continuous, let's say, ring line.
It was spotty all the way down.

And by the way, since you brought that up, they
were -- they've been documented by the Arizona Geological
Survey, and I think others, for -- there's this dark soil
up on the top of the crust on these vertical banks that
are out there now, and they go all the way from Mexico all
the way down to these spots. That's carbon -- carbonized
material that's developed from an oxygen-starved

environment from saturated soil, i.e., cienegas. And if
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you age date that stuff and it shows that it was there for
a long time before the head cutting started. In other
words, this was a very stable river for a long period of
time before about 1850.

And in my appendix that's described. You want
to see that?

MR. HOOD: No.

May I approach?

CHAIRMAN NOBLE: Yes.

MR. HOOD: 1I've handed you a map. It's the
Hendrickson and Minckley (indiscernible) map, and the map
on the far right side, this was actually part of a report
that's previously in the record. I believe it's Exhibit 4
to the existing record, developed ten years ago Or more,
and it's actually --

MR. HJALMARSON: (Indiscernible.)

MR. HOOD: It's a (indiscernible).

MR. HJALMARSON: It's what?

MR. HOOD: It was an exhibit entered by the
center in DO-3 or whatever --

MR. HJALMARSON: Center of who?

MR. HOOD: Your -- your client.

MR. HJALMARSON: Oh, oh, my client entered it.

MR. HOOD: And this just illustrates sort of

[T
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1 what you've talked about. You'll see the cienega, river,

2 and marsh designation in the legend.

3 MR. HJALMARSON: Yeah.

4 MR. HOOD: And it does show that the cienega,
5 river, and marsh conditions in -- are continuous, right,

6 which is consistent with what you just said?

7 MR. HJALMARSON: Okay. But now -- okay. Okay.
8 I see what it's like, yeah.

9 MR. HOOD: OQOkay. &And it -- isn't it true that
10 this map also shows that we do not have a perennial flow
11 throughout some of those portions north of where the main

12 cienega portions end, that those are in static

13 (indiscernible)?

14 MR. HJALMARSON: It does appear that. It's --
15 the copy -- I kind of question the copy, but it does

16 seem -- seem to show that. My eyes are getting tired.

17 MR. HOOD: Let's -- and that's all we need with
18 that map. Let's go to -- let's go to your width

19 equations. I believe we want to go to page 117.

20 MR, HJALMARSON: 1077

21 MR. HOOD: 117.

22 MR. HJALMARSON: 117, okay.

23 MR. HOOD: OQkay. And is it true that this is 3
:

24 the -- you discuss that this is -- this equation was f
i
F

25 developed by {indiscernible)?
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MR. HJALMARSON: No. Well, not -- not, per se.
What you do is you work with the material at hand to set
them up, and -- and Ostergram, Wade Ostergram, who is
our -- a friend studied -- studied this stuff most of his
career. He's an internationally known expert on it. And
he developed the methodology, and I just applied the
methodology. So what I used --

MR. HOOD: And by the way -- sorry.

MR. HJALMARSON: I used methods that he
developed, yes.

MR. HOOD: Right. And by "methodology," you're
referring specifically to his equation?

MR. HJALMARSON: I'm referring to what goes
into this eguation. Using his methodology, you'll get
this equation.

MR. HOOD: Did you get the equation from
Ostergram, or is it a methodology that you created --

MR. HJALMARSON: I used that reference and then
applied that material to it. And you'll come up with
(indiscernible) coefficient.

MR. HOOD: So Q is discharge, W is width, and
so basically Q discharge to the .57 times 3.01 will give
you width, that's basically the way you -- the way it
works?

MR. HJALMARSON: That's right.
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UJﬂ 1 MR. HOOD: Okay. And you applied that equation

2 for -- for the join and the mouth; is that right?

3 MR. HJALMARSON: Yes. I used that for the --

4 well, no. Look, I applied it at Charleston. Did you

5 want -- they both end (indiscernible) and the mid point.

6 I applied it for all three points.

7 MR. HOOD: I just want to make sure we're clear
8 on what those points are. Is that Charleston, the join,

9 and the mouth?

10 MR, HJALMARSON: That's what I said.
11 MR. HOOD: Did you -- I didn't see it in here,
12 I may have missed it -- did anywhere in your PowerPoint or

d¢~' 13 your appendices, did you run some equations using real

14 San Pedro data to see if this equation was applicable,

15 whether it works?

16 MR. HJALMARSON: Okay. This is for

17 predevelopment. Do you -- do you understand? It's

18 predevelopment. I chose the only measured widths done by
19 the federal land surveyors in 1878, I think if that's the
20 date, real close. The federal land surveyors did it.

21 They had 64 boundaries on cross sections. They were doing
22 township -- township and range survey, and they were

23 surveying both the sqguare mile areas. And where those

24 lines, should the line cross the river, they measured the

bl
&*' 25 width, which most -- in most cases would be skewed to the
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true width of the river. I showed that diagram.

And so I compared the width computed in this
equation with those measured widths. I showed the
equation that relates to predevelopment, but I didn't do
an adjustment. But you can eyeball it -- if you know
anything about trigonometry, you the -- that you can
eyeball that and see that, hey, that's not -- that's not
bad (indiscernible). But I also said that I don't know
how good those survey widths were because effects of
humans started to (indiscernible) in 1850, and this was 28
years -- or yeah, 28 years later. So I don't know the
impact that that had on this. So I -- and I clearly
qualified that. So this is the best I can do in applying
the scientific method.

MR. HOOD: The widths that were measured at the
section lines, those were channel widths, correct?

MR. HJALMARSON: Correct.

MR. HOOD: 2and vour W here is for stream width,
not channel width?

MR. HJALMARSON: Yes. Let's go to that
relation. I'm -- I'm -- I don't want to -- I don't want
to, yvou know -- let's see, where the heck was it? Oh,
okay. That's coming up right here.

MR. HOOD: It was page {indiscernible).

MR. HJALMARSON: Well, I've got it coming up.
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Well, here, let's explain it right here. Up at the top
is -- is WS (indiscernible)} it says W (indiscernible).
MALE SPEAKER: Can you expand that?
MR. HOOD: Make it bigger so we can see it.
MR. HJALMARSON: ©Oh, I'm sorry.
MR. HOOD: That's fine.
MR. HJALMARSON: I got too many things to do
here.

CHAIRMAN NOBLE: Thanks.

MR. HJALMARSON: Well, he's starting to tire me

out by going back and forth to all of this stuff.

MALE SPEAKER: (Indiscernible) ask that.

MR. HJALMARSON: Okay. Let me ~- I've had
trigonometry -- it might have been in high school. It's
better to ask if those (indiscernible) than failure.
Failure is the angle of incidence of the river to the
section line, okay? So you can see, WS is what they
surveyed, and what I compute is W. My computation is
typically going to be more, unless the river happens to
cross the section line perpendicular to the section line,
and then they'll be the same, okay? So all I'm doing
is -- is showing one of -- the final steps of the
scientific method, the steps you do before you actually
start applying whatever you created using the method --

egquations or whatever.
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In other words, I hypothesized that the
San Pedro River behaved like a typical alluvial channel
river. I applied that hypotheses using Ostergram's
method, and then I compared it to the best measurements of
channel width that I knew of. And that's what you're
loocking at here, and that's the final step of the
(indiscernible) method ({(indiscernible) you continue
applying is what's whatever you created, and that's what I
did.

MR. HOOD: And then equation 2 is the depth
equation, and just very briefly, that depth equation --

MR. HJALMARSON: What page -- what page?

MR. HOOD: If you go to 123 it's as good as any
other exhibit.

MR. HJALMARSON: 1137

MR. HOQOD: 123.

MR. HJALMARSON: ©Oh, 123. Yeah.

MR. HOOD: 2and I'm asking you the gquestion,
just for the record. 1It's not because I misunderstood
your testimony before or your report's not clear. I just
want -- I just want to say this, the depth equation here
ig a function of the Q and W figures that you arrived at
previously, which we've already talked about, right?
You're getting those figures and you're using them in your

depth equation?

et YT N N e Lerwr e e
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MR. HJALMARSON: Yeah. The way the hydraulic
geometry or the gene theory -- this all comes from British
engineers who designed canals, right? They developed the
Eugene theory and then they -- this evolved from it, and
then it started to be applied to rivers. And then the
geomorphologists came along, and they called it grading --
grading condition. And they came in from both directions,
and lo and behold, they got the same thing. So that's all
I'm doing. And so they found that (indiscernible) depth
and velocity are related to discharge, like I'm showing
here, but in a unique way.

MR. HOOD: The Q and the W figures that you
arrived at previously, we discussed how you did that. You
use those as functions of your depth equations, true?

MR. HJALMARSON: You estimate -- yes, you
estimate width first and then the other two estimates
follow, yes. And there's several ways to do that, and
they all come out very, very, very close.

MR. HOOD: And the depth that you get is for
the channel invert, which is the deepest part of the
channel, correct?

MR. HJALMARSON: Yes.

MR. HOOD: And this eguation assumes a

parabolic channel, correct?

MR. HJALMARSON: It's very -- it's very close




San Pedro River

10
11
12
13
14
15
16
17
18
19
20
21

22

Page 103 é
to a parabola, and this equation I'm using here is one
that Bill Bertham (phonetic) derived. He's an ex-USGS guy
and worked a lot with this type of stuff. And he
determined that this was very close to a parabola, yes. I
gave the reference to his report. It's basically
(indiscernible) equations with an adjustment for the
hydraulic radius, is all it is.

MR. HOOD: Let's go to page 111. Okay. Here's
a channel cross section, and I don't remember, did you
draw this in (indiscernible) full report?

MR. HJALMARSON: No. I think I might have
borrowed that out of a USGS (indiscernible) where they --
I think it came out of some circular in the USGS that I
removed, something that's been in my files for 50 years.

MR. HOOD: When you talked about certain
channel contacts as being very close to a parabola, would
this be indicative of that?

MR. HJALMARSON: Not really, no.

MR. HOOD: This is not very parabolic? It's
irregular, you have very different depths throughout its
course?

MR. HJALMARSON: Not really. What this
demonstrates is how the width and the average depth are
determined. You could -- you could use -- yeah, this

shows how it's determined, and then it shows how the
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1 maximum depth is related to (indiscernible). All it is a
2 demonstration of -- of what average depth means.

3 MR. HOOD: Let's go to 157, please.

4 MR. HJALMARSON: 1277

5 MR. HOOD: 157.

6 MR. HJALMARSON: Oh, 157, okay.

7 MR. HOOD: Okay. And yvou referenced this

8 during your presentation, Mr. Hjalmarson, and you said

9 this was not of San Pedro. Do you know where this photo
10 was taken?

11 MR. HJALMARSON: No. I -- I said these are

12 cartoons, and I said that in the upcoming slides that show
13 the river are not the San Pedro. I made a point to make
14 that real clear. This is just to demonstrate what

15 (indiscernible) might be like, and the little cartoon with
16 the beaver in the road, that's -- that shows that, hey,

17 there could be 500 or more of these dams along the river.
18 That's the way beavers make dams.

19 MR. HOOD: No. I understood for your

20 presentation -- I just had to (indiscernible). I was just
21 curious if you knew where it was taken. I --

22 MR. HJALMARSON: No, I -- I don't. I'm careful
23 not to remove anything copyrighted, but I -- I really
24 don't remember. I think -- there's a whole lot of

25 national parks that are stuck out there. And, you know,

e
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1 they charge fees for people to come in and use these

2 little creeks with beaver dams on them to build their

3 cances and so forth. 8o when you charge a fee, you've

4 kind of got a promotional activity.

5 MR. HOOD: If we go to 162, 1l62. Can we go to
6 1627 That's it. This is the slide we were talking about
7 in 2008. There was a good monsoon that took out all of

8 the dams. Coincidentally, that's the same year, the same
9 monsoon that relates to the picture we talked about before
10 with the person canoceing in July of 2008, correct?
11 MR. HJALMARSON: It could be, yeah., I --

12 pardon?

13 MR. HOOD: Make it larger.

14 MR. HJALMARSON: Oh, I'm sorry.

15 CHAIRMAN NOBLE: Thank you.

16 MR. HOOD: I think I'm down to my last guestion

17 that may require a little bit of back and forth between

18 us. But I just have one question, there might be

19 applause --

20 MR. HJALMARSON: Well --

21 MR. HOOD: -- {indiscernible) that I just talk

22 to vou, I understand.

23 (Indiscernible - simultaneous speech.)

24 MR. HJALMARSON: I'm starting to enjoy this. %
|

25 Please don't stop.
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1 MR. HOOD: I do have about ten more pages, but
2 I think everybody's (indiscernible). (Indiscernible) I

3 just have one quick question, and I think it's a simple

4 question. I hope (indiscernible). Why did you -- we

5 have -- we have hydrological catalcoging unit 15050202, and
6 then below that we have 203. 1In the average per unit, why
7 didn't you use that .18 for the mouth, instead of going to
8 the calculations that you did?

9 MR. HJALMARSON: That's runoff in inches.
10 MR. HOOD: That's what, I'm sorry?

11 MR. HJALMARSON: The .18, what's up at the top
12 there? What -- what is the unit called? What does it

13 say, log, and then it says inches. I used cfs and acre

14 feet.

15 MR. HOOD: Well, why did you convert?
16 (Indiscernible - simultaneous speech.)
17 MR. HJALMARSON: I did.

18 MR. HOOD: But you used this figure.

19 MR. HJALMARSON: Using your gauge area,

20 multiplying (indiscernible) if it's converted to feet,

21 divided by 640, and you've got acre feet, 21.

22 MR. HOOD: I'm just asking you if you used that
23 figure, the .18 as a starting point?

24 MR. HJALMARSON: Sure.

25 MR. HOOD: You did?
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MR. HJALMARSON: Yeah. Well, wait a minute. ‘

You've got to be careful here, because the way some of

these -- there might -- there might -- I did -- and my
deal was on one of the other -- either this one or the --
the base load, there's -- it included part of
(indiscernible) and beyond (indiscernible), and I -- I had
to make -- there was an adjustment made there. So that 1f

that wasn't there, then, yes, I used this.

MR, HOOD: Mr. Hjalmarson, thank you for your
time and your patience. That's all I have. And thank
you, Commissioners.

MALE SPEAKER: I actually have one question for
you, if that's okay. A2and this is for counsel, not for the
witness.

MR. HJALMARSON: Oh, thank you.

CHAIRMAN NOBLE: We want to have questions for
Mr. Hood.

MALE SPEAKER: But a simple question here, this
exhibit of Hendrickson and McKinley --

MR. HOOD: Minckley.

MALE SPEAKER: -- or Minckley, I'm sorry. I
know we're not following the rules of evidence,
specifically. But just a little bit more foundation on
it. So I'm just curious about where this came from and --

and I know (indiscernible) if there’'s anything
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(indiscernible) .

MR. HOOD: You know, it -- this does tie into
some of the other mapping that's been done on the
San Pedro. And I was planning to get into that in more
detail where Mr. Patel.

MALE SPEAKER: Okay.

MR. HOOD: And so it -- that'll be my request
is if we can handle that there. But this is in our --
this is in the record. It was used in the last round of
hearings, and so it's not really breaking new ground.

MALE SPEAKER: (Indiscernible.}

MALE SPEAKER: Oh, sure, yeah, and any of the
documents that you've -- that you've used today, as long
as we can get those today or -- it would be great to get
them today, if we could.

MR. HOOD: Here's my plan. I've got copies of
everything that I've used, and I'll turn those in. And I
wanted -- I intended to bring electronic copies as well,
because I wasn't sure exactly what I'd end up using, and I
didn't want you to have a bunch of documents I ended up
not using, so I will get you that very early next week.

CHAIRMAN NOBLE: Just so you know, and again,
the record is open.

MR. HOOD: Okay. I'm glad that it's open.

Thank you very much. I appreciate it.
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23 at least, and once on the other side, right?
24 MR. HJALMARSON: Yes.

25 MR, McGINNIS: Okay.
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1 CHAIRMAN NOBLE: Mr. McGinnis? H
2 MR. HJALMARSON: Here's your stuff. Mr. Hood,
3 right here.
4 CHAIRMAN NOBLE: Good afternoon, Mr. McGinnis.
5 MR. McGINNIS: Good afterncon.
6 (Indiscernible - simultaneous speech.)
7 MALE SPEAKER: We know that you'wve memorized
8 and submitted to memory all of Mr. Hood's questions, and
9 that you will not be asking repetitive questions.
10 MR. McGINNIS: I think that's a pretty safe
11 bet. {Indiscernible), especially (indiscernible)
12 navigability -- the guy in the cance in the navigability
13 test.
14 MR. HJALMARSON: (Indiscernible.)
15 MR. McGINNIS: All right. Good afternoon,
16 Mr. Hjalmarson.
17 MR. HJALMARSON: Good afternoon,
18 (indiscernible) .
19 MR. McGINNIS: You and I have been through this
20 current process a couple times before, right?
21 MR. HJALMARSON: Yes.
22 MR. McGINNIS: Once -- once on the same side,

1
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MR. HJALMARSON: I liked you both times.

MR. McGINNIS: Good. Well, hopefully you'll
still feel the same way in a couple hours.

MALE SPEAKER: My hearing's a little bad. Did
you say you liked him both times?

MR. HJALMARSON: Yeah, he's a good guy.

MR. McGINNIS: 8Sir, I only mention that because
I am certain that some of you probably in the next five
minutes -- I'm going to start referring to you as Win,
instead of Mr. Hjalmarson.

MR. HJALMARSON: That --

MR. McGINNIS: I want to make sure that's --
you know, that's not familiarity, and not from contempt.
MR. HJALMARSON: That's brilliant.

MR. McGINNIS: Okay. You've talked a little

bit this morning about how you came to be here to testify

today.

MR. HJALMARSON: Yes.

MR. McGINNIS: Can you tell me some -- tell me
some more about that, how that's -- the initial

conversation with Mr. Fuller, I guess: is that right?
MR. HJALMARSON: That's my general memory. I

became aware that there wasn't going to be a

representative -- a hydrologist here or an engineer

arguing for the river. And I had fair idea that it might

BAMFORD REPORTING SERVICE 602-265-5974

T ete T LI EIasCA U AR I ImY AP 1 PPt b G LAVPASEA 1 PLHALS LTS HFELT I S92 WA t EE L TYLIER o148 ot LLb e b eoitn CLALS TEA LU oo 11, 1 4§ oL s A i 1




San Pedro River

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

ta1r He i W e il andndt o aata

page 111 |

be navigable. However, when I started this process, I
didn't know. But I do communicate -- I communicate with
several people all -- all the time, including, you know,
you guys or SRP guys. And that's kind of the way my
memory goes.

But I do seem to remember learning that
Mr. Fuller wasn't going to do this, and I told him I will
help -- I will tell you where some information was, that
kind of stuff. Being a USGS guy, I know where all the
data are. 8o I offered to do that if he needed it, you
know, if he needed assistance.

The next thing I know, I'm getting drawn into
this thing. We discussed it at our club, and our
president calls Joy, and she says, Hey, why don't you call
Joy? And the next thing I knew I was working for her.

MR. McGINNIS: So I guess what I was trying to
get at is what caused you to come here on behalf of
Ms. Herr-Cardillo and her clients, as opposed to just
showing up as Win Hjalmarson, concerned citizen about the
San Pedro?

MR. HJALMARSON: I'm thrown up here as an
interested citizen, who is capable of analyzing this and
just as, let's say, a public person. So, like, Arizona

Center for Law in the Public Interest, I'm here kind of in

the public interest.
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1 MALE SPEAKER: I'm sorry. I didn't understand

2 your last remark. Would you repeat it? I couldn't hear
3 you.

4 MR. HJALMARSON: I'm here as kind of a public
5 person. In other words, as in Arizona Center for Law in
6 the Public Interest, I'm here as a public person,

7 representative, saying in the public interest. The

8 (indiscernible) the RCA has an interest in Arizona rivers.
° MR. McGINNIS: So you're testifying as Win
10 Hjalmarson, or you're testifying on behalf of Arizona
11 Center for Law in the Public Interest, or you're

12 testifying on behalf of the clients at Arizona Center for
13 Law in the Public Interest?

14 MR. HJALMARSON: Well, yeah, I'm aware of

15 the -- yeah, who they're working for. But I'm -- I feel
16 like I'm working for Joy and the Arizona Center for Law in
17 the Public Interest. I've never met a defender of

18 wildlife person in regard to this case, and I'm not a

19 member of any environmental group or whatever.
20 MR. McGINNIS: I'd like to do kind of what

21 Mr. Hood did with you and go through your slides.

22 Hopefully I'll talk about different ones than he talked
23 about, and won't be back over the same.

24 MR. HJALMARSON: Wait a minute, talk about

25 what?
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MR. McGINNIS:

go back and talk about some of your slides in your

PowerPoint.
MR. HJALMARSON:
MR. McGINNIS:
for the last hour or two.
MR. HJALMARSON:
MR. McGINNIS:
different slides than the
won't go back to the same
MR. HJALMARSON:
MR. MCGINNIS:
HJALMARSON:
McGINNIS:
MR. HJALMARSON:
MR. McGINNIS:
Number 5. I refer to Mr.
my number 5.

we go.

Can you all see it?

have you got it memorized
MALE SPEAKER:
MR. McGINNIS:

to Stanley Schumm;

MR. HJALMARSON:

BAMFORD REPORTING
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Hopefully I'11l talk -- I want to

QOkay.
The way Mr. Hood did with you

Yeah.

Hopefully I'll talk about

ones he talked about, and we
ones, but I might.
Good.
Okay?
But --
Sorry.
Go ahead.
Let's start with Slide -- Slide
-- to Dr. -- I'm sorry, it's not
(indiscernible)? Here
Can you see the slide, or

by now?
It needs to be full size.

Qkay. 1In this slide you refer

Yeah.
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MR. McGINNIS: Okay. And you're familiar with
Dr. Schumm, who was a geomorphologist?

MR. HJALMARSON: I know -- I know Dr. -- we
were friends of Dr. Schumm. He goes by Stan, but his
friends call him Charlie. I called him Charlie.

MR. McGINNIS: Okay. And you're aware that
he's no longer arrive, right?

MR. HJALMARSON: Oh, yeah, I'm aware of that.

MR. McGINNIS: And you didn't work with
Dr. Schumm on this report for this river, did you?

MR. HJALMARSON: No. In fact, I never saw the
report that he did working for you.

MR. McGINNIS: Okay. As a matter of fact, you
did -- you did testify before this Commission once before
on the Gila River, right?

MR. HJALMARSON: Yes.

MR. McGINNIS: And in that situation you
testified that the Gila River was navigable on behalf of
Maricopa or the Flood Control District; is that correct?

MR. HJALMARSON: That's correct.

MR. McGINNIS: And Dr. Schumm had wrote this
book upon which you now rely, and testified that that

river was non-navigable.

MR. HJALMARSON: Dr. Schumm was using a

The State has changed the rules.

different set of rules.
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MR. McGINNIS: Okay. And my question was,

Dr. Schumm testified in the same proceeding you testified
in, that the Gila River was navigable, he testified that
it was not navigable; isn't that correct? It's --

MR. HJALMARSON: Yes. Okay. I see your point.

MR. McGINNIS: So the two of you disagreed on
the Gila River, at least, right?

MR. HJALMARSON: I used these rules that are
being used now.

MR. McGINNIS: Okay.

MR. HJALMARSON: I worked for an attorney who
knew we would be here some day.

MR. McGINNIS: Dr. Schumm testified that the
Gila River was non-navigable, and you testified that the
Gila River was navigable, correct?

MR. HJALMARSON: I -- I -- that's correct, but
I was using different rules, and you'd have to compare the
reports to see why we testified differently.

MR. McGINNIS: Okay. Did you use the same type
of analysis in doing this work on the San Pedro River that
you used on the work you did on the Gila River for
Mr. Helm (phonetic) and his firm with the county?

MR. HJALMARSON: Yes. I didn't start out
thinking that, but I figured that -- that if the historic

accounts weren't truly of predevelopment conditions, then
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this was definitely the best way to go, that there was a
good solid set of historic accounts that were not affected
by diversions and -- and the cattle and all of this kind
of stuff, I would have leaned strongly in that area, and
it would have been a lot less work. But because nothing
existed, this is the way to do it, in my opinion.

MR. McGINNIS: But you —-- I'm sorry. I didn't
mean to cut you off.

You would agree with me that there are some
historical accounts from the San Pedro from, say, the
1850s, right?

MR. HJALMARSON: The post 1850s, yes, there
are -- there's a couple of -- yes, there's several
accounts, yeah.

MR. McGINNIS: But you think that's not far
back enough; is that the problem?

MR. HJALMARSON: That's exactly right. Yeah.
It goes like -- it kind of goes like this: I'm not
absolutely sure they weren't diverting up there. For
example, we submitted a supplement of the report I did on
a flood (indiscernible) Benson, that I -- that's -- I
published in a white paper publication. It was a
tributary to the San Pedro, and it showed unbelievable
amounts of sediment in one area and nothing in another

area for a storm way up in the mountains. It showed
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1 channels completely filling full-blown (indiscernible)

2 culverts and everything. No -- no water was going

3 underneath the bridges or anything, on the highway and so
4 forth. And that is an example of the kind of

5 disequilibrium that has been occurring here because of

6 what happened.

7 And this is in a general area, for example,

8 where the Mexicans were coming over from Tucson Presidio,
9 under armed guard -- the (indiscernible) was so good along
10 the San Pedro, they would risk their lives coming over to
11 farm and then haul their produce back to Tucson. And so
12 it was right in this general area. So they would be

13 boating in that area, in 1830.

14 MR. McGINNIS: So how far back do you think

15 you'd have to go in the San Pedro to get back to its

16 ordinary and natural condition?

17 MR. HJALMARSON: Well, I covered that at the
18 beginning here. You definitely go back before 1850. And
19 it starts -- things start to trail off there. The
20 Mexicans had a lot of cattle when they won their

21 independence from Spain. So around 1820, '21, it looks
22 like the cattle increased, from what I've read.

23 MR. McGINNIS: Did -- so were there cattle

24 there before 18207

25 MR. HJALMARSON: Yes, there were. The Spanish
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had them too, and you know, the Spanish came in and built
a whole lot of ranches, and they built ranches with the
(indiscernible) on them. BAnd so that's taking water from
the river.

MR. McGINNIS: Well, how far -- how far back
did the Spanish cattle go (indiscernible)?

MR. HJALMARSON: I think I said 1697, possibly.

MR. McGINNIS: Is there any empirical data from
1697 about anything?

MR. HJALMARSON: I have no -- I don't have a
clue and -- well, I don't -- I don't know.

MR. McGINNIS: So there's no way for you to go
pull a record from something that came to the US
Geological Survey and find out anything about the
San Pedro River from 18 -- 1697 or -- is that correct?

MR. HJALMARSON: Well, the geological survey
started in 1888.

MR. McGINNIS: So there's no government records
that you know of about the San Pedro River before 1637,
right?

MR. HJALMARSON: No. That's right.

MR. McGINNIS: Okay. So every -- if you say
1697 is the date we have to use to go back to ordinary and
natural conditions, there's no empirical way to do that?

MR. HJALMARSON: No, no. I haven't gone --
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what I've said is the method I've used doesn't really
matter whether -- whether -- you know, what it is,
providing that the (indiscernible) of humans wasn't very

great. And it -- from all accounts, what you have to do

~is rely on -- let's say I just got through talking about

cienegas and the carbonaceous material up there, and blah,
blah, blah, and that shows a very stable condition up to a
certain point, and people have dated that.

MR. McGINNIS: ©So is time and human impacts
irrelevant for purposes of your analysis?

MR. HJALMARSON: No. I'm just describing
time -- time to you. I just -- I just said that. I said
they dated it. That's a time, Mark.

MR. McGINNIS: Okay.

MR. HJALMARSON: And -- and so -- there is a
time established there for a period, and if you read --

MR. McGINNIS: So let's assume -- I'm sorry, do
ahead (indiscernible).

MR. HJALMARSON: Well, yeah. Let's go back to
this. These are the simple guidelines that they took the
trouble to write for us because they knew we would be into
this -- what we're talking about.

MR. McGINNIS: Okay.

MR. HJALMARSON: And they said 1850 for sure

there were effects by humans.
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MR. McGINNIS: Okay. But you said it's 1697,
the date (indiscernible).

MR. HJALMARSON: I said (indiscernible) back
there, because there's -- the history here is kind of wild
and crazy. It's a lot different than most of -- well, the
Santa Cruz and the (indiscernible) whether it was early
settlement. (Indiscernible) the settlers didn't come in.
and in those days they couldn't come in because the
Apaches would kill them, you know? So there's hardly any
history in the {indiscernible).

And so in this particular areas, because it's
so close to Mexico and Spain controlled it, they -- they
came up in it and raised cattle and all that kind of
stuff, way back.

MR. McGINNIS: So there's no way to empirically
go back far enough on the San Pedro to get some empirical
data about the San Pedro in its ordinary and natural
condition, right?

MR. HJALMARSON: We can only see it through a
geomorphologist's eyes. What the people at Arizona
Geological Survey have done, the author of this paper,
there's -- there's a handful of experts out there that
that could paint a pretty good picture for you. I'm not
one of them, but I communicate along with them.

MR. McGINNIS: And you haven't cited of those ?
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people in this report that vou got the information from?

MR. HJALMARSON: ©Sure I have. They're all over
the -- yeah, here's one, Mark --

(Indiscernible - simultaneous speech.)

MR. HJALMARSON: This is one right here.

MR. McGINNIS: Again, I'm asking about -- I'm
asking about empirical data from before 1697. 1Is there
any of that in this document that -- (indiscernible) with?

MR. HJALMARSON: No, none.

MR. McGINNIS: Look over to the next -- your
next slide, Slide 6, if you could. And I know you talked
about this a little bit, so I'll try to be brief.

At the bottom of that, you see where it says --
this is Slide 6 of your PowerPoint presentation --
however, much of the State report doesn't really lend
itself to the present analysis. Do you see that?

MR. HJALMARSON: Yes.

MR. McGINNIS: I know you're talking about the
1997 and 2004 versions of the report prepared by CH2M Hill
for the State Land Department, which was presented to the
Commission, right?

MR. HJALMARSON: That's the state report, yes.

MR. McGINNIS: Okay. And that report, you
would agree with me, though, has quite a bit of factual

information that would be helpful to the Commission still,

4 T Y T LT Y T T et P g P o ey o e T H T T T e e T T T e e e

BAMFORD REPORTING SERVICE 602-265-5974




San Pedro River

=

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

Page 122

right?

MR. HJALMARSON: Yes. And I said that.

MR. McGINNIS: Okay.

MR. HJALMARSON: So yes.

MR. McGINNIS: So when you say much of the
state report doesn't really lend itself to the present
analysis, you don't mean it's worthless?

MR. HJALMARSON: No. I said much of it -- much
of it doesn't pertain to the new law.

MR. McGINNIS: But much of it does?

MR. HJALMARSON: Yes.

MR. McGINNIS: Okay.

MR. HJALMARSON: Yes, absolutely. 1In fact,
Mark, I referred to it in this report.

MR. McGINNIS: Well, I thought you had, and
that's why that statement is surprising a little bit.
Okay.

If you could flip over to Slide 7, about
two-thirds of the way down there, there's a sentence that
starts, "The available information in the State report."
Do you see that, maybe halfway down?

MR. HJALMARSON: Yes, yes.

MR. McGINNIS: And in view of that statement it
says, Much of the change probably resulted from human

activity going back 300 vears or more, even to 1697.
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MR. HJALMARSON: Yes. That's -- that's a
possibility.

MR. McGINNIS: That's what we were just talking
about, right?

MR. HJALMARSCON: Yes, that's right. Look at --
look at the (indiscernible).

MR. McGINNIS: You would agree with me, though,
wouldn't you, that a substantial portion of the change in
the San Pedro occurred in the late 1800s?

MR. HJALMARSON: Yes. And I (indiscernible)
pulled this up and I said, I believe what they say here.
1850 is when it really got significant.

MR. McGINNIS: Okay. But a portion of this
Arroyo cutting and incision that you talk about in your
report that happened in the late 1800s, was likely caused
by factors other than human activity, wasn't it?

MR. HJALMARSON: Some of it was. And what
the -- what they had said here was, hey, we don't -- we
suggest you guys really not get into a battle about this.
Here's what -- here's what we suggest -- and these are the
experts, the scientists.

MR. McGINNIS: Okay. But if we're trying to
figure out if the San Pedro River's navigability in its
ordinary and natural condition, don't you think the

Commission has to figure that out -- has to figure out
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whether these changes you're talking about were human
caused or whether they were naturally occurring?

MR. HJALMARSON: Once you start having human
causes that start to become significant, then you're no
longer in predevelopment. So it's a moot -- it's a moot
point. The logic would -- fails -- fails to hit me.

MR. McGINNIS: But if the cause was a big
earthquake, for example, and not necessarily human
causes --

MR. HJALMARSON: Yeah, the earthquake --

MR. McGINNIS: Let me finish my guestion, and
I'll let you finish your answer.

MR. HJALMARSON: Okay.

MR. McGINNIS: If the cause of changes in the
river was caused -- was a big earthquake, instead of
something else --

MR. HJALMARSON: Right.

MR. McGINNIS: -- that was human caused, that
would likely be the natural condition, wouldn't it?

MR. HJALMARSON: Part of the problem with an

earthquake could be if there was human activity and it

affected it there, it's kind of, you know, the chicken and

the egg. Which was -- which was human caused and which
wasn't?

MR. McGINNIS: There was a big earthguake --
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MR. HJALMARSON: But the earthguake would be a
natural -- no. Now, walt a minute. Earthquakes can be
caused by dewatering.

MR. McGINNIS: Okay. Assuming this is a
naturally caused -- earthquakes do occur by -- earthquakes
do occur for reasons other than human causation, don't
they?

MR. HJALMARSON: They can occur -- most of them
occur naturally. But they occur by dewatering too.

MR. McGINNIS: You're familiar there was a big
earthquake in the San Pedro in the 1880s 1890s, right?

MR. HJAILMARSON: I certainly am. I showed it
on my chart, one of my first slides.

MR. McGINNIS: Do you know the cause of that
earthquake?

MR. HJALMARSON: Nature.

MR. McGINNIS: So that would be a natural
condition that had effect on the river itself, right?

MR. HJALMARSON: It had -- yes, it had a higher
degree of a small effect.

MR. McGINNIS: Okay. You would agree with me
though that -- wouldn't you, that there are some
scientists who believe that the earthquake was maybe the

substantial causation -- part of the factor of the

incise -- incision of the San Pedro River. Can you agree
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1 with that, there's some people that think that? |
2 MR. HJALMARSON: I'm not really aware, but I've
3 heard that there is some kind of debate, but I -- I listen
4 to people I consider reliable, and they -- they don't talk
5 like that.
6 MR. McGINNIS: Okay. Flip over to Slide 9.
7 We're going to actually skip one --
8 MR. HJALMARSON: Okay.
9 MR. McGINNIS: -- which should make these guys

10 happy. 8lide 9, the first part there, you say, even in

11 1697, the San Pedro Valley was crisscrossed by irrigation

12 ditches and had irrigated fields in which cotton, squash,

13 watermelon, beans, and corn were growing. Do you see

14 that?

15 MR, HJALMARSON: Yeah. That's where I used the

16 state report.

17 MR. McGINNIS: Right. You cited the Fuller --
18 the CH -- what was in the CH2M Hill report, right?

19 MR. HJALMARSON: Yeah.

20 MR. McGINNIS: Okay.

21 MR. HJALMARSON: That's Fuller, yeah.

22 MR. McGINNIS: You don't have any information,

23 as you sit here today, do you, as to the number of acres
24 that were irrigated in the San Pedro Valley in 1698772

25 MR. HJALMARSON: No, I don't.
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MR. McGINNIS: You don't have any information
as to the number of ditches that were in the San Pedro
Valley in 16977

MR. HJALMARSON: No.

MR. McGINNIS: Okay. You don't have any
information, as a matter of fact, do you, of the number of
acres that were irrigated in the San Pedro Valley in the
1600s at all?

MR. HJALMARSON: I didn't go to the trouble
to -- to check that out because I didn't feel it was
necessary. I knew everything I needed to know to continue
with my analysis.

MR, McGINNIS: But we talked earlier, but you
think that you have to go back before all of this
irrigation in 1697 to get back to the ordinary and natural
condition, right?

MR. HJALMARSON: No, no. That's not what I
said at all. T said this -- with this method, you really
don't need to know precisely when it happened.

MR. McGINNIS: Okay.

MR. HJALMARSON: I said that real clearly when
I introduced this method.

MR. McGINNIS: You believe that the human
impact went back to 16977

MR. HJALMARSON: I doubt it, no. I doubt it.
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1 But I am saying the point here is, is there's been human
2 activity in that basin since 1697, and there is the

3 reference in the state report that says so.

4 MR. McGINNIS: Okay. So you -- we just --

5 either I asked the wrong question, but you gave the answer
6 right, and I didn't understand it.

7 Do you or do you not believe that there was

8 human activity going on in the San Pedro River Valley in
9 1697 that impacted the river?

10 MR. HJALMARSON: Not significantly, no.
11 MR. McGINNIS: Okay. So you don't know how
12 many acres that were irrigated in the San Pedro River

13 Valley in the 1700s, for example?

14 MR. HJALMARSON: No.,
15 MR. McGINNIS: Okay. 1800s, early 1800s?
16 MR. HJALMARSON: The actual amount of irrigated

17 acreage --

18 MR. McGINNIS: Before 1850, let's say.

19 MR. HJALMARSON: Before 18507 I do know -- I
20 think there might be an estimate of acreage for the

21 Mexican farmers I was telling you about that required an
22 armed guard to come in (indiscernible) area there.

23 They -- they were growing produce and taking it by wagon
24 back to the Tucson presidio. So -- and that's, you know,

25 a commercial operation there.
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The earliest impact, Mark, let me cut through ]
this just a little bit -- mavbe I can help you out. I
know you're trying to trip me up here, but --

MR. McGINNIS: Just trying to get to the truth,

sir.

MR. HJALMARSON: The early -- the earliest
impact, here, Mark -- okay. I know you're trying to get
the truth.

The earliest impact is cattle, that we're aware
of. We know there was a lot of cattle out there. I
showed you a photograph of a herd that's unbelievable. Of
course, that's in the early 1900s, but there's accounts of
the same number of cattle there back when the Mexicans are
doing it in 1820.

MR. McGINNIS: Okay. If you're going to cut to
the chase, I'm going to try to too, okay?

MR. HJALMARSON: Okay.

MR. McGINNIS: It seems to me, from what you
said this morning, that you're trying to discount some of
the historical evidence from the 1850s by saying, oh, no,
there was already impacts in the San Pedro back all the
way to 1697,

MR. HJALMARSON: No.

MR. McGINNIS: So -- let me finish, and I'll

get to you.
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MR, HJALMARSON: Okay.

MR. McGINNIS: So that 1850 wasn't ordinary and
natural. Is that correct? Is that what you're -- is that
what you're saying?

MR. HJALMARSON: What I'm saying is we know
there was a significant impact in 1850 based on, say. this
report and those other -- information I got myself. At
1850, we know that accounts of whatever the conditions
were were probably affected by human activity. Prior to
that, I'm saying that we don't really know, but we know
that people have been in there a long time.

MR, McGINNIS: But --

MR. HJALMARSON: Then I said, my method doesn't
need -- you don't need to know.

MR. McGINNIS: Qkay. But you don't seem to
have much information about the impact on the river that
might have happened from 1850 going back to 1697, and
that's what I was trying to get at. Would vou agree with
me that you don't know much about what happened before
18507 And maybe nobody does.

MR. HJALMARSON: I have Pattie's account of his
two visits when he was trapping beavers. That sheds a lot
of information about what was going on. It was perennial,
a lot of flow down there and a lot of beavers. That tells

you something about it. Then you're looking -- Mark,
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there's two kinds of historic accounts. There's one

that's left in the soil and the -- it's -- there's one
left in -- in only the dirt that scientists can interpret,
and that -- that's an historic account. They can date it.

And I've explained that in regard to the cienegas. And
they -- they can say if you go back there to a certain
point, and by God, it's stable. It was stable for a long
time, because look at what happened here. It took years
and years to develop that dark soil.

MR, McGINNIS: Dark soil --

MR. HJALMARSON: And it's right up -- and it's
right up at the top, all the way down the river, then
stops.

MR. McGINNIS: Dark soil could also be
associated with a marshy bog that ran all the way down the
river -- what's now the river, right?

MR. HJALMARSON: It's associated with an
oxygen-starved environment that's covered with water and
that's -- very important, I believe it is.

MR. McGINNIS: Right, but --

MR. HJALMARSON: And it has to be there a lot
time.

MR. McGINNIS: (Indiscernible) you started to
cover with water in there for a long time, doesn't

necessarily mean you can carry on commerce down it, with a
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boat, does it?

MR. HJALMARSON: No. That doesn't have
anything to do with it.

MR. McGINNIS: Right, that's what I thought.

MR. HJALMARSON: It -- it's stability.

MR. McGINNIS: Okay. The other half of this
slide says it's important to -- so it's important to
consider all historical accounts as a group and understand
the hydrologic setting when considering historic accounts.
You still agree with what you wrote there, don't you?

MR. HJALMARSON: Agree with who?

MR. McGINNIS: With that second paragraph, that
second paragraph there. That's your writing, right?

MR. HJALMARSON: Yeah. There's some
assorted -- yes, yes, I agree with that. I still believe
that, yeah.

MR. McGINNIS: So you had to look -- you have
to look at all the historical accounts when you come to an
opinion like this, right?

MR. HJALMARSON: Not all of them, no.

MR. MCGINNIS: (Indiscernible) all, right?

MR. HJALMARSON: Well, yeah, you have to
consider it, yeah.

MR. McGINNIS: That's what I asked.

MR. HJALMARSON: You have to consider the
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situation, yes.
MR. McGINNIS: Okay.
MR. HJALMARSON: But there's reason to -- pre

or post about 1850 accounts where the implication is this
says something, you know? When, in fact, you have to be
careful about what you're -- you know, what could be going
on upstream, when you make such a statement.

MR. McGINNIS: Sure. Okay. You have to also

understand the hydrologic studies; that's right? Is that

right?

MR. HJALMARSON: That's right.

MR. McGINNIS: Okay.

MR. HJALMARSON: Well, I should have -- there's
a —-- there is an error. I should have said

hydrologic/geometric. You have to look at both.

MR. McGINNIS: I didn't catch your error,
because I'm not sure I completely understand the
difference, even after 20 vyears of doing this stuff, but I
getcha. I do know there is a difference, I'm just not
sure I completely understand.

Did you, in rendering the opinion you gave
today, consider all the historic accounts of the San Pedro
River Valley?

MR. HJALMARSON: I did a lot of research. I'm

sure I didn't find all of them.
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MR. McGINNIS: What did you do to familiarize
yourself with all historical accounts of the river?

MR. HJALMARSON: Well, I looked at the State
Land -- well, the state report. I've been aware of it for
several years. The first place I went was USGS. I talked
to Mr. Cook, who did one of the groundwater modelings with
Mr. Maddock. I talked to him twice. And I talked to Don
Pool probably 50 times.

MR. McGINNIS: Who is that?

MR. HJALMARSON: Don Pool is the USGS guy who
has done several of the models here.

MR. McGINNIS: Um-hmm.

MR. HJALMARSON: A few years ago, when I did
the Gila, I talked to Phoebe (phonetic) several times.

MR. McGINNIS: Were those -- were those -- all
the people you just listed, were they giving you
historical documents or hydrologic and geomorphic
documents?

MR. HJALMARSON: Up where?

MR. McGINNIS: All the people you just listed
to me seem like they're hydrologists. And my question
was, what did you do to familiarize yourself with all
historical accounts on the San Pedro?

MR. HJALMARSON: I don't -- I'm sure I didn't,

if not all of them, but I saw some that were very
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1 guestionable, and that's the basis of some of these
2 comments I've made in here.
3 MR. McGINNIS: Okay. Do you have any training

4 or certification as a historian?

5 MR. HJALMARSON: Historian?
6 MR. McGINNIS: Yes.
7 MR. HJALMARSON: No. Not a professional

8 historian, no.

9 MR. McGINNIS: Any coursework in history

10 beyond, like, high school? (Indiscernible.)

11 MR. HJALMARSON: In college, I had -- I might

12 have some history and humanities, but --

13 MR. McGINNIS: Okay. But no graduate work
14 or -- in history or anything?

15 MR. HJALMARSON: No, none.

16 MR. McGINNIS: What did you do in your -- in

17 preparing this report to ensure that you fully understood
18 the hydrologic setting in the San Pedro?

19 MR. HJALMARSON: Hydrologic sediments?

20 MR. McGINNIS: Hydrologic setting. We're still
21 on Slide 9.

22 MR. HJALMARSON: ©Oh, the setting, oh, okay.

23 MR. McGINNIS: It reads better than I talk, so

24 you might want to look at that.

25 MR. HJALMARSON: Okay. The hydrologic setting,
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what I mean there is, is that the -- when the diversion
started and when the cattle came in, and -- and what
happens -- you have to understand morphology and hydrology

to really understand the impact of that. And so when you
look at things, you can make a judgment, say, Or an
educated judgment about what that really means.

MR. McGINNIS: Okay. My question was, What did
you do in this particular case to familiarize yourself
with that?

MR. HJALMARSON: I -- well, I know the river.
I've been all over the river. It's been a while. It's
been a few years, but I've been all over that freaking
river many times. I -- I was (indiscernible) chief there
for many years, it was my job to look over all the gauging
on the river -- river and so forth. You know, and I was
just -- so as far as a specialist, I was on it many times.

MR. McGINNIS: (Indiscernible) if you would
flip over to Slide 12 for me. The last sentence there
says, The goal is for an active analysis of the San Pedro
River's natural condition that recognizes that fine
precision is unlikely.

MR. HJALMARSON: Right.

MR. McGINNIS: Do you still agree with the fact
that there's no fine precision in your report here?

MR. HJALMARSON: There —-- let's see. That's a
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good question, because it's subjective.

MR. McGINNIS: Well, yvou wrote it. I'm just
asking what you just looked -- what that's --

MR. HJALMARSON: I had a course in gas turbines
and jet propulsion in high school -- in college. And
everything in hydrology is implying (indiscernible)
precision involving in 20,000 rpm rotor blades. So just
looking at what I know -- understand about the field of
hydrology and morphology, when you postdate backward,
you're not going to get that much precision. There's
unknowings in everything. So that's -- that's basically
what I mean. Now, by accuracy, that means unbiased,
(indiscernible), using standard methods that you can
support.

MR. McGINNIS: So you did it the right way, but
you might be wrong, is that what that means?

MR. HJALMARSON: No.

MR. McGINNIS: Not you particularly, but
doesn't accurate mean --

MR. HJALMARSON: No. Precision doesn't imply
wrong.

MR. McGINNIS: Okay.

MR. HJALMARSON: (Indiscernible) if it's
inaccurate, it's wrong. It might be precise

(indiscernible), but it's wrong.
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1 MR. McGINNIS: Okay.
2 MR. HJALMARSON: It's like a grandfather
3 (indiscernible) a couple hours ago.
4 MR. McGINNIS: You would agree that there's

5 some estimation involved in any kind of work that you --

6 in this kind of report, right?

7 MR. HJALMARSON: Estimation involved?
8 MR. McGINNIS: Well --
9 MR. HJALMARSON: You make choices using your --

10 you make judgments based on your experience, yes.

11 MR. McGINNIS: There's some extrapolation from
12 other data.

13 MR. HJALMARSON: There's some of that.

14 However, if you note, I didn't -- I didn't, myself, try to
15 estimate the impact of the Cananea Mine on the river,

16 because that was beyond what I considered my duty. My

17 duty was is to look -- examine existing information, not
18 do original analysis like that myself.

19 MR. McGINNIS: Okay. Let's look over to

20 glide 18. And the fact that we're only up to 18 slides
21 already shouldn't be indicative of how long it's going to
22 take to get back to (indiscernible).

23 MALE SPEAKER: Hopefully.

24 MR. McGINNIS: Although if he'd just say ves,

25 it would go a lot faster. ﬁ
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This is Slide 18. It talks about some of the
difficulties that were involved in doing the kind of work
you did here, right?

MR. HJALMARSON: Yeah. This is -- this is a
toughy. It's a very tough one to analyze. Any alluvial
channel where you've had a lot of impacts generally would
be very difficult to analyze because of the geometry, the
morphology just goes to pileces.

MR. McGINNIS: And all of those difficulties
would affect the confidence level in your ultimate opinion
in this situation, right?

MR. HJALMARSON: Yes, 1t does.

MR. McGINNIS: Okay. Does the stream
(indiscernible) is one of those that would affect the
confidence level in your opinion?

MR. HJALMARSON: The confidence -- the
confidence?

MR. McGINNIS: The confidence level that you
have in the opinion you've rendered to this Commission.

MR. HJALMARSON: It affects the precision, yes,
definitely.

MR. McGINNIS: Now, again, we just talked about
precision wversus accuracy, so I want to make sure. Does
it affect whether it's right or wrong?

MR. HJALMARSON: Not really. It depends on how
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you interpret it. So you have to understand the field,
you have to be an expert in the field to know ~-- to

know -- to say what to use and what to -- "if you don't
understand it, then don't use it" kind of attitude, you
know, so you don't really make a mistake. However, call
in the experts, which is what I do. I'm very -- I know my
limitations. You'd be surprised how many people I call,
S0, you know.

MR. McGINNIS: But all of those things that are
listed in the first sentence there affect the confidence
level that you can have in the opinion you give to the
Commission, right?

MR. HJALMARSON: See, this has an effect on the
precision, ves, definitely.

MR. McGINNIS: This sentence ended about
two-thirds of the way through -- excuse me -- the second
sentence says, The stream channel incision, prior to 1900,
and subsequent widening of the stream channel through the
1950s. Do you see that?

MR. HJALMARSON: Yeah,

MR. McGINNIS: So this situation -- this is the
situation on the San Pedro where you have kind of a wide,
marshy, boggy channel.

MR. HJALMARSON: No.

MR. McGINNIS: At some point -- okay.
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{Indiscernible - simultaneous speech.)

MR. HJALMARSON: Not quite.

MR. McGINNIS: Was it before 18807

MR. HJALMARSON: Well, it --

MR. McGINNIS: 1850, sorry.

MR. HJALMARSON: You have marshy boggy areas on
the side of this channel, and it wasn't necessarily wide
back then.

MR. McGINNIS: Okay.

MR. HJALMARSON: It became wide.

MR. McGINNIS: Did it become more narrow in the
late 1800s? Is that part of the incision?

MR. HJALMARSON: Pieces of it became narrow,
but the overall channel was widening as everything was
caving in and washing away.

MR. McGINNIS: Okay. ©So after -- say, between
1900 and 1950 the channel got wider?

MR. HJALMARSON: Yes. That's part of the
widening theory. But like I say, everything started in
1850. But there was definitely a widening period during
that particular period, yes.

MR. MCGINNIS: Was there also a narrowing
period at one point?

MR. HJALMARSON: I'm not aware of a narrowing,
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1 that's -- see, that's what I'm talking about. If you know
2 geomorphology, I doubt if you could call it like that.
3 MR. McGINNIS: Okay. When we talk about
4 incision, that's basically where the channel goes down
5 below the surrounding widening; is that right?
6 MR. HJALMARSON: Yeah. But the level of the
7 channel itself starts to drop, and there's various ways it
8 can happen. It can happen during general (indiscernible)
9 during a flood. Apparently there was a -- head cutting's
10 been used to (indiscernible) promulgates a specific
11 method, which means -- an increase in area of slope, and
12 it moves upstream. That's head cutting. I'm not sure if
13 that's really happened here, but a few people have used
14 that. And I've got i1t in a few places locally. Doesn't
15 seem like it's happened to the whole river.
16 MR. McGINNIS: Flip over to Slide 27, for me,

17 could you?

18 MR. HJALMARSON: 277

19 MR. McGINNIS: Yes. And -- yeah. Just go to
20 28. 1Is that -- it's one of the cattle pictures. You

21 just -- oh, just missed it. Head back now.

22 MR. HJALMARSON: Okay. I'm getting tired.

23 MR. McGINNIS: Yeah, I'm sure.

24 MR. HJALMARSON: Okay. Wow.

25 MR. McGINNIS: Let's go to 28. I think that's
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27.

MR. HJALMARSON: Yeah, that's 27.

MR. McGINNIS: Can we go to 287

MR. HJALMARSON: I like that one.

MR. McGINNIS: Okay. Well, let's -- let's
go -- let's start there.

MR. HJALMARSON: That's a bunch of cows.
MR. McGINNIS: That's a bunch of cows. This is
after the 1880s incision had begun, right?

MR. HJALMARSON: That's right.

MR, McGINNIS: (Indiscernible)} 1800
(indiscernible).

MR. HJALMARSON: The cattle -- there was two --

MR. McGINNIS: (Indiscernible), yes.

(Indiscernible - simultaneous speech.)

MALE SPERKER: I just want it bigger so the
Commissioners can see it.

MR. HJALMARSON: Oh, I'm sorry. Yeah.

MR. McGINNIS: I know it seems like it's just
vou and me, but the rest of them are all still here.

MR. HJALMARSON: I'm trying to talk to them,
though.

MR. MCGINNIS: I know.

MR. HJALMARSON: They're more important than

you are.
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MR. McGINNIS: This is after the 1880s
incision, right, had begun?

MR. HJALMARSON: Yeah.

MR. McGINNIS: OQkay. Let's go up to the next
one, because I think it shows a better chart.

MR. HJALMARSON: Yeah, it does.

MR. McGINNIS: This one just looks like a big
island of cattle, these. Here we go. This one shows
that -- you've got (indiscernible) on the far and back.
That's what we're talking about an incision, right?

MR. HJALMARSON: Yeah. All of this stuff, and
you can see, it looks pretty fresh in here. There's, you
know, pieces of material still there. It hasn't rolled it
away yet. It looks like they herded the cattle down this
little incised tributary. It looks like they're coming
out right in -- right in there.

MR. McGINNIS: And in this particular picture,
the depth of the water is not very deep, right?

MR. HJALMARSON: No. I took a look at that.
Yeah, it's hard to judge it. It looks like it's 30-foot
wide and at the most about a foot deep in places. Keep --
yeah.

MR. McGINNIS: Yeah. That one cow looks like
it's up to its ankles there. See the one kind of lolling

out by itself?
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MR. HJALMARSON: Yeah, but I -- look at all --
I kind of just for fun looked at that, and it's --
{indiscernible) you can't really tell.

MR. McGINNIS: OQkay. You can't tell from
this -- from just looking at the picture, that this is
less than a foot deep?

MR. HJALMARSON: Well, some of it looks like
it's -- like it's a foot deep.

MR. McGINNIS: Okay. Can you describe for us,
generally, what this area would have looked like before
1850, 1880, and these incisions?

MR. HJALMARSON: Well, from what I've read and
from what people have talked to me -- or told me --
primarily people like (indiscernible) with the Arizona
Geological Survey and so forth, that it's a lot like this
channel I simulated, and you might have the flat line
coming in, and then it would be slightly (indiscernible)
with the (indiscernible) line and this would be the stream
alluvium, but it wouldn't be -- you know, it would be kind
of general slopes and so forth, and then in there you'd
have this little {(indiscernible) channel.

MR. McGINNIS: You'd have some bogs and marshes
around here, right ?

MR. HJALMARSON: You'd have marshes on it, and

according (indiscernible) to the Mormon expedition, you
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had grass so high that vou can't -- you don't know the
river's there until you're right upon it.

MR. McGINNIS: Okay.

MR. HJALMARSON: And they got -- you know, they

got charged, I think, 17 times by (indiscernible) bulls.
Killed some of their mules, and so they couldn't see
these -- these bulls that were coming after them until
they got real close.

MR. McGINNIS: Let's flip over to Slide 75.
This will get me into the Mexican ({(indiscernible),

Slide 75.

MR. HJALMARSON: Yeah. I'm getting there.

MALLE SPEAKER: What is that?

MR. McGINNIS: You haven't done any study, have
you, of the amount of water that was withdrawn in Mexico
in the late 1800s from the San Pedro? I know you talked
to Mr. Hood a lot about it, but you don't have any
empirical data about the actual withdrawals, do you?

MR. HJALMARSON: The actual?

MR. McGINNIS: The actual withdrawals of water
from the San Pedro in Mexico in say 1808 or earlier? Do
you have any data?

MR. HJALMARSON: I have -- in 1889, I have a
figure of the number of times it (indiscernible) produced

at the Cananea Mine, and I know it takes about 26 to 29
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gallons of water to produce -- to produce one pound of
copper.

MR. McGINNIS: 1In that Slide 74 -- let's go

back and talk about that, actually, one slide back. So
you've got Mexican copper production data in pounds from
the turn of the 19th century --

MR. HJALMARSON: That's right.

MR. McGINNIS: -- 1900. And you've used a 2010
Arizona State -- State of Arizona Department of Mines
publication that said the average use of copper -- the

average use of water to produce a pound of copper is 28
gallons; is that right?

MR. HJALMARSON: That's right.

MR. McGINNIS: And did this 2010 publication
talk about the average amount of water used to produce a
pound of copper in 1900, specifically?

MR. HJALMARSON: No. I'm not sure if Joy's
going to allow me to introduce this. This is a geological
survey report --

MR. McGINNIS: I just asked you a guestion, so
we don't have to get into that.

MR. HJALMARSON: Well, I'm going to answer
this.

MR. McGINNIS: Okay.

MR. HJALMARSON: I'm answering it now.
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MR. McGINNIS: Okay. You -- what you have
there is a document I just asked you about the 2010 copper
thing?

MR. HJALMARSON: No. I'm not sure if I --
here's -- here's what I have holding in my hand.

MR. McGINNIS: Okay. Well, my guestion --

MR. HJALMARSON: I'm answering your question
very good here.

MR. McGINNIS: My question was --

MR. HJALMARSON: (Indiscernible.)

MR. McGINNIS: My question was --

MR. HJALMARSON: 8ir, give me just a second.

MR. McGINNIS: My question -- well, let me ask
the question again. If you can answer it, I won't bother
you, okay? How is that? Okay. Well, I'll bother you
about some different things, but --

MR. HJALMARSON: Okay. Go ahead. Let's do it
again.

MR. McGINNIS: All right. Did the 2010 report
that you used from the State of Arizona Department of
Mines --

MR. HJALMARSON: Right.

MR, McGINNIS: -- have any specific number for
the amount of water that was used to generate a pound of

copper in 19007
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MR. HJALMARSON: No, but I have a publication
that shows it was within one gallon of what it was in the
early days after -- at the Copper Creek —-

MR. MCGINNIS: So between --

MR. HJALMARSON: -- at the Copper Queen Mine.

MR. McGINNIS: The answer to my question is,
no?

MR. HJALMARSON: The answer is no. But -- but
here I have a document that says that it's the same.

MR. McGINNIS: Okay. There'll be redirect
examination, and they'll let you -- they'll let you do
that, I promise. Well, I think they'll let you do that.
Maybe not today.

CHAIRMAN NOBLE: There's a shuttle out there,
but I'm not seeing any heads nodding.

MR. MCGINNIS: Yes. The answer is
(indiscernible) cited in your report, right?

MR. HJALMARSON: Yeah, the minute -- I'm going
to add to this. I have a document in my hand produced by
the USGS, and it says, Water requirements of the copper
industry, and it covers the San Pedro mines way back -- or

the Copper Queen Mine, and mines all over the west. And I

used that, and I said -- and I checked it with this, and
it's within one gallon -- one's 26 and one's 27 gallons
per pound. In fact, it -- we're using more than we used
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Lo use.
MR. McGINNIS: You know, 1f we were in court,
I'd just strike your -- move to strike your answer, but

since we're before the Commission, they listen, so that's
fine.

Let's put the -- go to Slide 119. This is just
a follow-up on some things we --

MALE SPEAKER: (Indiscernible.)

MR. McGINNIS: -- talked about earlier. First
sentence there, you have to blow it up for me. There are
no known document observations of predevelopment, natural
river morphology.

MR, HJALMARSON: That's right. I have -- I
couldn't find anything.

MR. McGINNIS: Okay.

MR. HJALMARSON: (Indiscernible) to show it was
predevelopment.

MR. McGINNIS: Flip up -- flip up to Slide 122.

MR. HJALMARSON: ©Oh, let's see.

MR. McGINNIS: And I think I asked you about
this already. You used a smooth parabolic channel for
this analysis, right?

MR. HJALMARSON: I used that, yeah, to
determine these characteristics, and then I

(indiscernible) at how they can vary on them, so they had
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to remove it.

MR. McGINNIS: The smooth parabolic channel is
basically like the bottom of a basin, right?

MR. HJALMARSON: Yeah.

MR. McGINNIS: Is that what it looks like?

MR. HJALMARSON: Yeah, and it's kind of -- it's
what a straight channel wants to be. That's the way
they're formed.

MR. McGINNIS: It looks like a canal?

MR. HJALMARSON: No. Canals are typically of
much finer material.

MR. McGINNIS: But the shape of it --

MR. HJALMARSON: Yes, yes, yes, it would, Mark,

it would form, but it would be a different -- slightly
different parabola, because it's finer -- it's
{(indiscernible) .

MR. McGINNIS: The shape of the San Pedro
today, at least, is not -- doesn't loock like a canal, does
it?

MR. HJALMARSON: Today it's full of sand.

MR. McGINNIS: Okay. The shape of the
San Pedro back in 1697 probably didn't really look like a
canal, did it?

MR. HJALMARSON: No, but it would have a

parabolic shape. I didn't say that it would look like a
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canal. I said they both have the same shape. But they'd
be different because one's (indiscernible), one's a sandy
(indiscernible) in that area.

MR. McGINNIS: But it wasn't a smooth
parabolic, sort of round channel, all the way from the
Mexican border to the -- to the confluence with the Gila,
right?

MR. HJALMARSON: (Indiscernible) no.

(Indiscernible - simultaneous speech.)

MR. HJALMARSON: It would not -- they would not
be the same exact, you know, the same geometry, and also
there's a variation of geometry about this representative
graph.

MR. McGINNIS: Right. And there were
undulations on the bottom of the river, you know that,
right?

MR. HJAILMARSON: (Indiscernible) there were
that kind of thing.

MR. McGINNIS: The sandbars?

MR. HJALMARSON: The sandbars moved through.
You'll get tributary streams coming in. You'll get
sediment deposited, and a localized {(indiscernible)
effect, and all that kind of thing.

MR. McGINNIS: There were rocks in there?

MR. HJALMARSON: Rocks, yes, you can get them
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coming; coarser material, ves.

MR. McGINNIS: Okay. There were -- trees
probably fall over in the river?

MR. HJALMARSON: Sure.

MR. McGINNIS: You could assume that.

MR. HJALMARSON: Yeah.

MR. McGINNIS: So wouldn't you agree with me
that if you have -- if you compare a smooth -- assume a
smooth parabolic channel, versus a real channel, like the
San Pedro was at any given time, it'll take more water to
float a boat in the real channel than it would in a smooth
hypothetical chamnel? I'm glad I --

MR. HJALMARSON: The smooth parabolic
hypothetical channel is determined from real channels.

MR. McGINNIS: Okay. That's not my question.

MR, HJALMARSON: Well, that's what -- that
answers it in reverse.

MR. McGINNIS: QOkay.

MR. HJALMARSON: The smooth parabolic channel
is a real good estimate of a real channel, so a real
channel --

MR. McGINNIS: Right.

MR. HJALMARSON: -- if you know the sediment
characteristics, like I talked about.

MR. McGINNIS: But we just listed five or six

FOTY VL ELEPF o L4 ATe Ty AT TATA AT T LT TTEL M A TR AT EToae (10 vVE 141110 oy o7ia LPLA Lt VAL P L LA At T T S LA AR AP ot Il 1t i i b ST LS LA G TR SR P 12008 K s ana )

BAMFORD REPORTING SERVICE 602-265-5974



San Pedro River

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

Tttt

Page 154

or seven different differences between your hypothetical
smooth parabolic channel and a real life channel, right?

MR. HJALMARSON: There's -- there's nothing
perfect in alluvial channels. I tried to (indiscernible)
my talk by showing Schumm's report, and it said variable
and complexity, those two words. And I said, those mean a
lot about these particular channels.

MR. McGINNIS: This is obviously taking longer
than I thought it would. I'm getting ready to start
(indiscernible). I don't know if you want to give him a
break or you want to keep going or -- I'm fine. It's just
a matter of --

MALLE SPEAKER: So you may be beginning a new
area?

MR. McGINNIS: Yes, sir. Yes, sir. But it's
hopefully shorter than the one I just did, but it depends
on how long his answers are, to be honest.

CHATIRMAN NOBLE: We'll take a ten-minute break.

(Off the record.)

MR. McGINNIS: A copy of the September 1997
version of the Arizona Stream Navigability Study for the
San Pedro River, Gila River Confluence to the Mexican
Border, prepared by CH2ZM Hill. Do you see that?

MR. HJALMARSON: Yeah.

MR. McGINNIS: Yeah. Is that a report that you
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1 reviewed prior to today, as part of your work?
2 MR. HJALMARSON: That I reviewed prior?
3 MR. McGINNIS: Is this a report that you
4 reviewed as part of your work on the San Pedro?
5 MR. HJALMARSON: I think I had a different date
6 on it.
7 MR. McGINNIS: Okay. There's a 2004 version, I
8 think, too, maybe.
9 MR. HJALMARSON: I think that's what I used,
10 ves.
11 MR. McGINNIS: From the 2004 version that you

12 read, as you sit there today, (indiscernible) today, is
13 there anything that you specifically recall disagreeing

14 with as to the historical accounts in that report?

15 MR. HJALMARSON: That I disagree with?
16 MR. McGINNIS: Yes.
17 MR. HJALMARSON: You know, Mark, I don't

18 remember the specifics. Point me to a page.

19 MR. McGINNIS: Okay. Well, let's look at the
20 '97 version then. Take a look at page -- roman

21 numerals -- or small roman numeral iii on that paper.

22 MR. HJALMARSON: 137

23 MR. McGINNIS: ©No, just three little i's.

24 MR. HJAIMARSON: Oh, three little i's, okay.

25 MR. McGINNIS: And I'm going to read it for you
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to make it go a little faster, but if you'll listen along

and make sure --

MR. HJALMARSON: Thank you.

MR. McGINNIS: -- I read correctly, they'll --
because I know you're getting tired, and I don't want to
tax you anymore.

The last full paragraph on that page, third
sentence says, let's talk about some studies for the
gSan Pedro. It says, These studies indicate that prior to
about 1890 the San Pedro River was a -- was an irregularly
flowing stream, marshy in places, free flowing in other
places, entrenched or subsurfaced in still other places.
Moreover, the flow of the stream varied throughout the
vear. Did I read that right?

MR. HJALMARSON: Yes.

MR. McGINNIS: As you sit here today, do you
have any basis to disagree with that statement done by the
State Land Department's consultants?

MR. HJALMARSON: The river flowing -- no, it
seems like there's nothing that jumps out at me real bad,
no.

MR. McGINNIS: Is that part of the hydrologic
study that you considered in coming to your opinion that
you delivered to the Commission today?

MR. HJALMARSON: I -- I'm having trouble
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hearing you.

MR. McGINNIS: Okay. Sorry. I guess I'm
sometimes loud.

We talked earlier and you talked about a slide
in your report that said it was important to understand
the hydrologic setting. Is this type of information part
of the hydrologic setting that you considered?

MR. HJALMARSON: That would be a setting, but
this is post -- post human influence, of course.

MR. McGINNIS: Okay. Well, this is prior to
1880 -- 1890, sorry.

MR. HJALMARSON: No. It's 18, and it -- well,
yeah, but that would be after 1850.

MR. McGINNIS: Okay. Flip over to the next
page, 5-B, last full paragraph, second sentence. Do you
see me now? Historical accounts of early explorers of
Arizona who traveled the San Pedro River did so on foot or
by horseback and wagon. In some cases these travelers
built boats upon reaching the Gila River after walking or
riding along the San Pedro River. Do you see that?

MR. HJALMARSON: Yeah.

MR. McGINNIS: Do you have any reason to
disagree with that statement?

MR. HJAILMARSON: I would -- I would agree.

MR. McGINNIS: Did you consider that historical
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fact in rendering your opinion that the San Pedro River
was navigable?

MR. HJALMARSON: I don't think it has any
bearing on it.

MR. McGINNIS: Okay. So you're -- is that
because you believe that the historical accounts of early
explorers of Arizona aren't early enough to get to
ordinary and natural? Do you understand what I'm asking?

MR. HJALMARSON: No. I'm -- I think it --
because of the same velocity of the river and so forth, if
you were on a horse, you can go faster down the San Pedro
than you can in a boat.

MR. McGINNIS: Okay. So the fact that somebody
rode along the river in a horse instead of taking a boat
means nothing to you?

MR. HJALMARSON: I don't -- I don't get the
connection. No, it doesn't mean anything to me.

MR. McGINNIS: Look over into the body of this
report, then, page 2-9, last paragraph there --

MR. HJALMARSON: Wait a minute. Wait a minute.

MR. MCGINNIS: Sorry, sorry. The last
paragraph says, No evidence of prehistoric boating on the
Salt River or river conditions that would support
navigation was identified during the archaeological

investigation and literature search. Do you see that?
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1 MR. HJALMARSON: Yeah. |
2 MR. McGINNIS: You don't have any reason to

3 disagree with that, do you?

4 MALE SPEAKER: Well, (indiscernible) you could
5 use the Salt River (indiscernible). I think you meant

6 San Pedro.

7 MR. McGINNIS: I'm sorry, it's -- you -- I

8 said -- I read it wrong. It said much -- instead of

9 Salt River, it's San Pedro River. Do you want me to read
10 it again?

11 MR. HJALMARSON: Yeah, read it again.

12 MR. McGINNIS: Okay. No evidence of

13 . prehistoric boating on the San Pedro River or river

14 conditions that would support navigation was identified
15 during the archaeological investigation and literature

16 search. Do you have any reason to disagree with that

17 statement?

18 MR. HJALMARSON: I'm not an archaeologist, and
19 I -- if that's what that showed, fine.
20 MR. McGINNIS: Did you consider that historic

21 and prehistoric fact in rendering your opinion that the

22 San Pedro River was non-navigable?

23 MR. HJALMARSON: Not it -- I would have to -- I
24 would look at it from a standpoint of an archaeologist,

25 who I -- what I do is talk to archaeologists. I don't
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know much -- much about it. But that's -- that's the only
point I've been trying to make here today is, is you have
to understand geology to do morphology to interpret some
of this stuff. So you'd have to be an archaeologist to
know what this means. But this might be one little piece
of evidence, and if you came in from other sources or
other backgrounds, you might -- it might (indiscernible)
you might therefore conclude that (indiscernible).

MR. McGINNIS: But you didn't consider that one
little piece of evidence in rendering your opinion today,
is that your testimony?

MR. HJALMARSON: No. Actually, what I -- what
T talked about is, today, the piece of evidence we have is
Pattie, the beaver trapper, and that man built a canoe at
the mouth of the San Pedro River. And he talked about
going across the river, setting beaver traps, and
collecting his beavers. And it does not say which river.

MR. McGINNIS: So that really isn't helpful at
all, is 1it?

MR. HJALMARSON: Huh?

MR. McGINNIS: That really isn't helpful at
all, is it?

MR. HJALMARSON: Well, it -- you know, there's
a possibility that there was a canoe on it, that's for

commercial purposes.
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MR. McGINNIS: And that -- that's something

that you, as a scientist, would consider to be supportive
of your opinion?

MR. HJALMARSON: No. I'm just saying that's
what it was, and I'm saying, you know, wow, it's kind of
like, well, okay, it's something to think about, but I'm
not -- you know, I'm not using it (indiscernible).

MR. McGINNIS: So here you have a report
prepared by the expert from the State Land Department,
submitted to this Commission -- {indiscernible) now, CH2ZM
Hill -- is this report that you have in your hand that
talks about basically as a conclusion, it was based on a
big chunk of work they did, and you don't give that any
credence at all in your opinion? Is that what you're
saying?

MR. HJALMARSON: No. We've already gone over
this state report. There's parts of this that don't apply
to the present problem because the rules changed, but I
agreed with you, there's a lot of information in here that
is wvaluable.

MR. McGINNIS: Is -- is this one of --

MR. HJALMARSON: What -- what this -- well, go
ahead. E

MR. McGINNIS: Is this one of the parts that

matter or one of the parts that doesn't matter, under the |
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new -- in your -- 1in your analysis?
MR. HJALMARSON: What -- what this does --
what -- the value of this report is that it describes the
change.

MR. McGINNIS: Okay.

MR. HJALMARSON: But then it uses a different
period to apply it to.

MR. McGINNIS: Okay. I think maybe we're all
getting tired, because doesn't -- this -- this statement
that we're talking about on 2-9 talks about new evidence
of prehistoric boating on San Pedro River or river
conditions identified -- the river conditions that would
support navigation during archaeological investigation.
How does that have anything to do with a change in the
river?

MR. HJALMARSON: Using archaeologic techniques,
it doesn't show it. Okay. Fine. So what?

MR. McGINNIS: Okay. So is this something you
considered or not? That's all my question is.

MR. HJALMARSON: I -- it would probably in my
data bank, yes.

MR. McGINNIS: OQkay. And the -- the fact that
Pattie -- there was some story somewhere that would get --
I get to see the document on, maybe took a canoe across

the one -- some river somewhere, is also something you
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considered to support your opinion as a scientist or
engineer?

MR. HJALMARSON: Yeah. Because it's document
he built eight more cances that I haven't talked about,
and he flowed all the way to the -- where there's a title
(indiscernible) California.

MR. McGINNIS: Okay. Have you seen the
document -- a document that says that?

MR. HJALMARSON: We have submitted it to the
Commission.

MR. McGINNIS: Okay. Do you recall which
document it is?

MR. HJALMARSON: I don't know. You'd have to
ask -- it's 122 pages --

MR. McGINNIS: Okay.

MR. HJALMARSON: -- and it's the account.

MR. McGINNIS: Okay. You're talking about
Pattie's diary, again?

MR. HJALMARSON: That's what we're talking
about.

MR. McGINNIS: Gotcha. You would agree that
prior to 1890 the San Pedro River was variable along its
course, wouldn't you?

MR. HJALMARSON: Well, yeah, it's -- what

compliment are we talking about that's being variable?
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What characteristic?

MR. McGINNIS: Flow, depth --

MR, HJALMARSON: Sure, it varies.

MR. McGINNIS: -- impediments, all of those
things wvary.

MR. HJALMARSON: They vary a little bit, yeah.

MR. McGINNIS: Okay. The San Pedro River,
prior to 1890, also was variable on a seasonal basis,
wouldn't you agree with that? All of those same kind of
factors we just talked about.

MR. HJALMARSON: Well, yeah, yeah. Like
variable flow and the different amounts of flow in the
summer and the winter, ves.

MR. McGINNIS: Would you agree that there are
historical counts as far back as 1857 that talked about
the Gila River going underground -- I mean, excuse me.
I'm getting -- everybody's all confused. The San Pedro
River going underground?

MR. HJALMARSON: Yeah. 1It's not only me that's
getting tired around here.

MR. McGINNIS: I agree. It's been a long -- a
long day.

MR. HJALMARSON: I read the entire diary of

Mr. Park. I read his entire log. I agree with his

i
i
observation -- g
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MR, MCGINNIS: Okay.

MR. HJALMARSON: -- that the San Pedro River
disappeared into the ground. But don't take that out of
context. Look at everything he said. He said there was a
15-foot high vertical cut bank where there was water at
that time. He described a narrow channel. He described
the depth and the width. That 15-foot vertical cut bank
is not a natural phencmena.

MR. McGINNIS: Okay. I wasn't actually talking
about Mr. Park. So let me -- let me show you what I'm
talking about.

MR. HJAIMARSON: Yeah, you --

MR. McGINNIS: Because I'm not showing the
(indiscernible) .

MR. HJALMARSON: You were talking --

MR. McGINNIS: Let's look at 3-17 on the report
that you have in front of you. I'm not trying to --

MR. HJALMARSON: 3-177

MR. McGINNIS: I'm going to take baby steps
here for as long as we go, because we'll -- we're both
going to get ourselves in trouble by not keeping track.

MR. HJALMARSON: 3-177?

MR. McGINNIS: 3-17.

MR. HJALMARSON: Okay.

MR. McGINNIS: Okay. This is toward the bottom
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here.

(Conclusion of Tape 2; commencement of Tape 3.)

MR. McGINNIS: An 1857 account by James H.
Tevis. Do you see that gquote at the bottom? That's the
one I was asking you about.

MR. HJALMARSON: ©Oh, I'm sorry. Okay. Well,
okay.

MR. McGINNIS: I mean, it basically says -- and
again, I'll read it so you don't have to. About -- it's
going to start about the third line down. It says, About
every five miles is a beaver dam. This is great country
for them, and we have went to the river and water, and it
was running fine. And a half mile below the bed of the
river would be as dry as the (indiscernible) --

MR. HJALMARSON: Yeah, (indiscernible).

MR. McGINNIS: -- sinks and rises again. B2And
we went down as far as the Aravaipa, and eight miles below
that the San Pedro empties into the Gila.

So this is an 1857 account.

MR. HJALMARSON: Yeah.

MR. McGINNIS: 1It's talking about the river
basically going dry -- going dry and then going to
water -- going underground.

MR. HJALMARSON: Okay. I haven't read accounts

that this gentleman makes. I don't know how reliable he
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1 is. There's some real funny stuff out there. But I

2 wouldn't dispute this, and it doesn't matter, because this
3 is post 1850, and I'm using that as a cutoff on all of

4 this.

5 MR. McGINNIS: You would agree that an

6 underground river is not navigable, correct?

7 MR. HJALMARSON: Yeah.

8 MR. McGINNIS: FEven with some submarines, I

9 think.

10 MR. HJALMARSON: Yes.

11 MR. McGINNIS: Okay. You would agree also that

12 there are gseveral historical accounts after 1857 of places
&m, 13 where the river goes under -- the San Pedro River goes

14 underground, right?

15 MR. HJALMARSON: There is, oh, I've run across
16 maybe three. This was a new one on me. I didn't -- I

17 hadn't -- I hadn't seen this one. So maybe this is about
18 the fourth one I've heard, because -- and like I say,

19 well -- okay. Go -- never mind.

20 MR. McGINNIS: (Indiscernible.) Are you done

21 with the answer? Yes? Are you done with the answer?
22 MR. HJALMARSON: Yes, I'm aware of -- yes, I'm
23 done with the answer.

24 MR. McGINNIS: Are you done with your answer?
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MR. HJALMARSON: Yes. I'm sorry., Mark,

MR. McGINNIS: You talked -- you talked earlier
in your testimony about Dr. Schumm's book, River
Variability and Complexity.

MR, HJALMARSON: Yeah.

MR. McGINNIS: You would agree with me,
wouldn't you, that the San Pedro River is and always has
been variable and complex?

MR. HJALMARSON: Rivers of that nature are --
tend to be that way, ves. If you disturb them, things get
real complex.

MR. McGINNIS: You talked earlier in your
direct testimony that there were 144 diversions for
agriculture in the Arizona Department of Water Resources
records.

MR. HJALMARSON: Yeah. They have -- yeah, I
have that in my appendix, if you want to go to it.
That's --

MR. MCGINNIS: Is that -- sorry, that's --
that's currently?

MR. HJALMARSON: No. That's -- they had -- I
sent -- and I explained that, I remember exactly what I

said. I said, they have records that people have, let's

say, obtained permission to build these diversions, and
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1 most of them had been built, but scome of them may have

2 never been built, but they had the permission to -- you

3 know, to do it, but they had, you know, approval through

4 the state. So over a period of time there's been 144 or

5 almost 144 diversions on that river. That suggests

6 there's one heck of a lot of water.

7 MR. McGINNIS: You talked earlier -- I think in
8 your direct testimony you said that although Mr. Pattie

9 talked about beavers, he never talked about beaver dams,

10 right? Do you recall saying that this morning?

11 MR. HJALMARSON: Mr. Hamm?

12 MR. McGINNIS: Pattie?

13 MR. HJALMARSON: Oh, Pattie.

14 MR. McGINNIS: I'm sorry. 1I'm being -- sorry.

15 Mr. Pattie you said talked about beavers in his account,

16 but never talked about beaver dams.

17 MR. HJALMARSON: Yeah. I don't recall -- he

18 did not -- it's interesting. Of course, he wasn't -- he

19 was after beavers. He was trying to get rich.

20 MR. McGINNIS: Which is part of why he talked

21 about beavers, though, right?

22 MR. HJALMARSON: Yeah . You know, but he never

23 mentioned a dam.

24 MR, McGINNIS: He doesn't -- %

25 MR. HJALMARSON: Of course, beavers build
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1 lodges in two places and -- anyway, I thought it was a ;
2 little odd. ?
3 MR. McGINNIS: He wasn't -- he wasn't going in %
%

5 wouldn't have encountered dams in -- in water -- in a :
6 watercraft?

7 MR. HJALMARSON: Mr. Pattie went miles up the
8 San Pedro. Some people even think he may have gone, you !
9 know, way -- way up. But we know -- I testified that we
10 know he went to the mouth of the Aravaipa, because he --

11 he described the cienega there with the pool.

12 MR. McGINNIS: But he was walking %
t;, 13 (indiscernible), right? As far as you know. E

14 MR. HJALMARSON: He -- here's what happened --

15 well, he got attacked -- let's see --

16 MR. McCGINNIS: Well, wait, let's just try to

17 stay on course here.

18 MR. HJALMARSON: (Indiscernible.)

19 MR, McGINNIS: He was not on a boat as far as
20 you know, going up the San Pedro? i
21 MR. HJALMARSON: That's right. But you said
22 horse. And see, they took -- they had to kill the horse i
23 and eat it. ;
24 MR, McGINNIS: Okay. You talked some with

k;' 25 Mr. Hood about braiding the curve on the San Pedro River,
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1 did it corrupt the San Pedro (indiscernible) flood,

2 braiding occurred after a flood. Do you recall talking

3 about that?

4 MR. HJALMARSON: When -- oh, boy, I'm having --
5 MR. McGINNIS: Okay. My understanding was that
6 when you testified with Mr. Hood sometime today --

7 MR. HJALMARSON: Okay.

8 MR. McGINNIS: -- you were talking about

9 impacts of a flood on the San Pedro.
10 MR. HJALMARSON: Yes.

11 MR. McGINNIS: And how there could be some

12 braiding for some period of time.

13 MR. HJALMARSON: That can tear -- a big flood
14 can tear the heck out of a big -- of a river like the

15 San Pedro. It takes a while to heal.

16 MR. McGINNIS: And at one point you had the

17 graph up there with sort of a diagonal line that talked
18 about a braided versus meandering. Do you remember that?
19 MR. HJALMARSON: Yeah. Do you want to see it?
20 MR. McGINNIS: No. Not necessarily. You said
21 you want to go home sometime, but that's --

22 MR. HJALMARSCON: I -- I didn't answer your

23 question quite properly, so if you want to revisit, I

24 can --

25 MR. McGINNIS: Let me finish mine, and then
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1 we'll talk about it, okay?

1
!
MR. HJALMARSON: Okay. ‘

MR. McGINNIS: You said the braiding made the

= W BN

river less navigable, is that right, less likely to be !

5 navigable?

6 MR. HJALMARSON: Generally speaking, you bet. |

|
7 MR. McGINNIS: At one point with |
8 (indiscernible) you said it might take up to a couple ]

9 years for the braiding to recover after a flood.

10 MR. HJALMARSON: I said a major. You know, I'm
11 talking -- I mentioned two big floods. A2And yeah, I i
12 just -- those things can tear them up, and it takes a §

13 while for everything to get back.

14 MR. McGINNIS: So if I'm the big guy in the
15 canoe that you talked about earlier, and I'm relying on é
16 the San Pedro River for commercial transportation, say,
17 okay? Assume that for the purpose of this question.

18 MR. HJALMARSON: Yeah. :
19 MR. McGINNIS: And it's braided for two years
20 and I can't navigate, isn't that going to cause me a

21 problem? i

T ——

22 MR. HJALMARSON: You're talking navigation, and

23 not navigability, Mark, and I'm not going to answer that.

P

24 You're into a totally different realm. You're talking a

25 specific use of boats, and that's not navigability. i

H
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MR. McGINNIS: But isn't navigability,

navigability, in fact, isn't that part of what shows up in
every case and every statute that's in all of these things
throughout 70 years?

MR. HJALMARSON: That's not the way I'm using
it. I fight with myself all the time. Don't think
navigation. It has the potential to be navigated, that's
navigability.

CHAIRMAN NOBLE: Excuse me, Mr. McGinnis, would
you rephrase the question? I have no idea what the
gquestion was.

MR. McGINNIS: My question is, 1f it takes two
yvears for the braiding to recover, and somebody is using
that river for navigation, assuming it is navigable,
subject to navigation, whatever word you want to use, and
there's a two-year interruption, even by your own
testimony in that status, it happens periodically, isn't
that a problem for a person that's using it?

MR. HJALMARSON: Okay. This is kind of off the
record in a sense, in that now I'm not talking about
navigability, I'm talking about navigation. And yeah, I
can imagine certain types of navigation.

Now, let me go back to this, you talked about

this two-year messing up the river because of a major
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comes back to where it was, where it's not -- you know, a
meandering stream and so forth and so forth. And it --
there might be reaches where things are tough, and they're
not -- there'll be reaches where a nice simple
(indiscernible) meandering river, and there might be
reaches that are still braided and very difficult.

Now, I can further answer your question,
instead of 80 percent of the year for navigation, because
it's been torn up and so forth, it might be -- it might be
70 percent. Is it --

MR. McGINNIS: But it might be zero, right?

MR. HJALMARSON: Well, yeah. But now we're
still talking about navigation, so yeah, it could be, so,
you know --

MR. McGINNIS: I have no further questions. I
know you didn't think you'd ever hear that, did you?

CHAIRMAN NOBLE: Is there anyone out there who
has questions of Mr. Hjalmarson?

MR. HJALMARSON: Thank you, Mark.

FEMALE SPEAKER: (Indiscernible.)

CHAIRMAN NOBLE: We would hope that.

MALE SPEAKER: (Indiscernible.)

CHAIRMAN NOBLE: You do as well?

MALE SPEAKER: That's correct.

CHAIRMAN NOBLE: About how long?
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MALE SPEAKER: (Indiscernible.)

CHAIRMAN NOBLE: How long do you expect yours
is going to take?

MALE SPEAKER: I may have about 20 minutes.
I -- I work pretty fast.

MALE SPEAKER: That's what I thought.

MR. HJAILMARSON: I'll -- I'1ll try to -- if I
can do it, I'll say yes Or no.

MALE SPEAKER: (Indiscernible.)

MR. MURPHY: Mr. Hjalmarson, could I ask you to

go back to Slide 4 --

CHATRMAN NOBLE: Could you state your name on
the record?

MR. MURPHY: It's Tom Murphy, and I represent
Gila River in this case.

CHAIRMAN NOBLE: Thank you, Tom.

MR. HJALMARSON: Back where?

MR, MURPHY: Number 4.

MR. HJALMARSON: Oh, you guys are all starting
from the beginning here. All right. ©Oh, heck, I can't
even see the damn thing. Okay.

MR. MURPHY: All right. The first qguestion is
that -- that --

CHAIRMAN NOBLE: Win, could you blow that up?

MR. HJALMARSON: I'm sorry.
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MR. MURPHY: Your statement of the navigability
standard isn't quite accurate, is it?

MR. HJALMARSON: Isn't quite?

MR. MURPHY: Sure. You say, Navigability or
non-navigability of the San Pedro River, in its ordinary
and natural condition, prior to the state of Arizona's
admission to the United States on February 14th, 1912.

The actual standard is the ordinary and natural condition
at the date of the state's admission, February 14th, 1912,
right? Or do you not see a difference?

MR. HJALMARSON: This -- well, that's --
that's -- let me answer it this way: The attorney I'm
working for provided that slide to me.

MR. MURPHY: Oh, okay. And you arrived at the
information provided to you by the attorney, as part of --

MR. HJALMARSON: By the person I'm working for.

MR. MURPHY: Okay.

CHAIRMAN NOBLE: So now we're going to
cross-examine Joy?

{Indiscernible - simultaneous speech.)

MR. MURPHY: (Indiscernible) move forward to
Number 6. And the first sentence, it says, This analysis
of navigability used as the present 2013 federal standard,
as interpreted by the Arizona Court of Appeals.

(Indiscernible) if I'm not mistaken, the Arizona Court of
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Appeals last spoke on this issue in 2010, but the most
recent federal case was 20127

MR. HJALMARSON: Well, the present is now. I
wrote it in 2013.

MR. MURPHY: ©Oh, okay.

MR. HJALMARSON: That's what it means.

MR. MURPHY: What -- what did you do to resolve
any conflict between the federal standard and the standard
as expressed by the Arizona Court of Appeals?

MR. HJALMARSON: What did I do?

MR. MURPHY: Yeah.

MR. HJALMARSON: To resolve?

MR. MURPHY: Yeah. If there are conflicts
between the federal standard and what the Arizona Court of
Appeals said, how did you resolve those? Or did you not
see any conflict?

MR. HJALMARSON: When I -- that came up when I
was talking about my work on the Gila. At that time we
ignored the state standard because my attorney said, I
know where we're going to where we are right today. Okay.

MR. MURPHY: Okay.

MR. HJALMARSON: He's a smart man.

MR. MURPHY: If you go down to Slide Number 7,
and then I -- this question may have already been asked in

another form, but would human activity going back at least
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300 years or more --
CHAIRMAN NOBLE: Could you blow it up?
MR. HJAIMARSON: Yes.

MR. MURPHY: How much of the human activity

over the past 300 years involved use of river for commerce
or trade?

MR. HJALMARSON: Use of what? |

MR. MURPHY: Use of the river for commerce or ;
trade?

MR. HJALMARSON: I'm not aware of any.

MR. MURPHY: Okay. And if you'd go to Slide
Number 10. Now, Mr. Hood was asking you a little bit !
about this. There are these little circles on that map :
that -- would -- those little circles would be -- does the
pie charts represent?

MR. HJALMARSON: Those are the water -- é
groundwater budgets for each of the basins, and they had é
74 of them in this study. E

MR. MURPHY: And if you look, there's three of %
those that go up along the San Pedro, right? g

MR. HJALMARSON: That's right.

MR. MURPHY: Now, the key for this, if we go
with the pie charts, one of the things in the chart is

the -- I want to say the -- so I don't get it wrong -- }
MR. HJALMARSON: It's the basin /
]
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(indiscernible) .

MR. MURPHY: And by the way, this chart
purports to be predevelopment conditions, right?

MR. HJALMARSON: That's the title of it, yes.

MR. MURPHY: So would the little pie chart on
the corner, the white page represents the spring base
flow, right?

MR. HJALMARSON: That's right.

MR. MURPHY: Now, if I look at the little pie
chart closest to the Mexican border, there's -- about a
third of one-half of the pie chart is the light pink,
right?

MR. HJALMARSON: That's right.

MR. MURPHY: If I go to the other two up above,
there's none, right?

MR. HJALMARSON: Yeah.

MR. MURPEY: And so based upon the turning of
this, other than at the border, there's no spring base
flow at all anywhere else along the San Pedro; is that
correct?

MR. HJALMARSON: Okay. This -- this base flow,
represented by those pie charts, is the Q%0. 1It's the 90
percent number I'm using. If you remember the numbers I
used, I -- at the upper end, I used 10. That's what the

pie chart shows. At the end of the next line, I used 7,
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and at the mouth I used 4. So you have a good
observation. There is no increase in base flow. There's
a loss at that -- down at that level.

So what it really says is when the flow is
really low, the evapotranspiration losses along that river
cause a decrease in flow at that level. When you work
with the average base flow, it's completely different. I
can show you the average base flow.

MR. MURPHY: So just so I understand this then,
you're -- what you're saying is that the charts they
represent are base flow at a certain minimum level?

MR. HJALMARSON: Yeah. That -- that -- it's a
budget at Q90, and I've discussed this with the author,
with Jeff Regan. Yes, that's what he does.

Can I add one little enlightening thing about
this?

MR. MURPHY: Sure.

MR. HJALMARSON: Okay. When you look at the 74
bases that these guys studied, and they created these pie
charts, then things like the base flow transfer from one
basin to another, they looked at the whole figure, and
they had four points where they knew -- where the Q90 flow
was, and so they made sure that mathematically everything
added up at the top. So there might be some areas where

they're guessing pretty good, but they adjust it so in the
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big picture it all matches. So you might look at this and
think, hey, it's a pie chart, and it's a guess. Now,
there's -- it's a lot better guess than you might -- than
the pie chart might suggest.

MR. MURPHY: Could you go down to 21? Could
you talk a little bit about the mining operations along
the San Pedro? 1Is there any evidence that you're aware
of, or historical accounts, I should say, of any use of
the San Pedro for shipping or --

MR. HJALMARSON: No.

MR. MURPHY: -- transportation or --

MR. HJALMARSON: No.

MR. MURPHY: And go down to 23. And this is
just -- it's something that was confusing. The last
portion of your box says, A study by Thomas and Pool 2006
found that the wvariation in the stream flow was caused by
fluctuations in precipitation. That's the remaining

variation of (indiscernible) stream flows caused by

factors other than precipitation. Is the ~-- the comment
about Thomas and Pool just sort of misworded or -- I mean,
what factors -- did Thomas and Pool find a variation that

was caused exclusively by fluctuations in precipitation?
MR. HJALMARSON: No. That's saying just the
opposite. It's saying that based on the more recent

information, in other words maybe taking this up
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1 (indiscernible), you know, into this man-caused climate
2 change, worldwide, et cetera, et cetera, there -- you

3 know, up to almost the present or 2006, when they did the
4 report, the reason the duration suggests that there is a
5 decrease in (indiscernible).

6 Now, other studies that go back a few years

7 that could it appear of record of where it was at I'm

8 using, and I told you that 1950 to 1980 is where there's
9 runoff estimates came from, I mean, analysis of

10 (indiscernible). Back then, the -- there was no trend,
11 and I showed the slide that showed that. So there is a
12 recent trend, but there's a lot of other stuff going on
13 here, and the reason it's not still down here is they're
14 not sure -- they're not sure what's going on.

15 Now, I was Thomas' supervisor for about five

16 vears, and we did statistical analyses up the kazoco. He

17 knows what he's doing. And I trust -- I trust this. But
18 it's -- it's being influenced by recent stuff.
19 MR. MURPHY: Would you go down to Number 30,

20 next?

21 Would it be fair to say that one of the

22 problems with the historical accounts -- 30.

23 MR. HJALMARSON: ©Oh, 30. I'm sorry.

24 MR. MURPHY: That's all right.

25 MR. HJALMARSON: Wow. I'm wearing hearing aids
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and any noise -- any murmurs going on are giving me ;
trouble, so --

MR. MURPHY: Oh, next one down.

MR. HJALMARSON: Yeah, here we go.

MR. MURPHY: And could you blow that up?

Would it be -- would it be fair to say that one

of the issues with any of the historical accounts would be
exaggeration?

MR. HJALMARSON: Accounts of evaporation?

MR. MURPHY: No, historical accounts of
activities along the river. TFor example, Cock says that
there was a salmon trout that grew up to 3 feet long.

MR. HJALMARSON: No. Well, I -- I didn't write
that quite right. 1It's a gquote from Tillman.

MR. MURPHY: O©Oh, okay.

MR. HJALMARSON: And I've read Cook's account.
He says 8 -- 16 or 18 inches, but there are other accounts
of 3 foot. And so I didn't write that clearly. It might
could -- let's see. Yeah, I don't -- I think my transfer
of that from Tillman to here, I got it jumbled a little
bit.

MR. MURPHY: Okay.

MR. HJALMARSON: But there are accounts of
three feet.

MR. MURPHY: Now, could you go to the next
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slide, which is 317

Now, when Cook was going along the trail, and
this was in -- was this the late 1800s?

MR. HJALMARSON: Mid.

MR. MURPHY: Mid 1800s, so when he was coming
up along the San Pedro, instead of staying along the river
up to the -- the mouth of the river, he actually left
the -- the water supply and went over land toward --

MR. HJALMARSON: He went to the presidio.

MR. MURPHY: Okay.

MR. HJALMARSON: One of his jobs was to get rid
of the Mexican army. They were there. When they saw him,
they ran to Mexico.

MR. MURPHY: All right. Where's the location
of the presidio?

MR. HJALMARSON: Huh? Tucson was called the
presidio, the Mexican fort.

MR. MURPHY: ©Oh, okay. Well, this dotted line
says that he left the San Pedro -- oh, okay.

MR. HJALMARSON: Yeah. He left at mid -- well,
Tres Alamos or near Benson, right in that area. It came
to the divide -- the pass there, Remington Pass.

MR. MURPHY: Okay. Any indication that -- that
Pattie, when he was trapping beavers along the river in

the 1800s, utilized the river for transportation of this
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1 product?
2 MR. HJALMARSON: Well, like I talked about on
3 the San Pedro, there's something that -- there's a hint
4 that something -- something might have been going on. But

5 I didn't say that on the Gila he transported all of his
6 hides down, he went into the gulf, into the tidal effect

7 of the gulf (indiscernible}).

8 MR. MURPHY: I'm sorry, I didn't hear you.
9 MR. HJALMARSON: He went in -- all the way down
10 the Colorado into the -- where there's a tidal effect in

11 the gulf at the mouth.

12 MR. MURPHY: I mean, it -- when I look at other
13 accounts of navigability in other parts of the United

14 States, one of the things that, you know, appears not

15 infrequently is use of rivers, you know, by trappers for
16 transportation of their product or their parties.

17 MR. HJALMARSON: Right.

18 MR. MURPHY: And what I wanted to know is if

19 there is any indication that Pattie did this along the

20 San Pedro?

21 MR. HJALMARSON: Well, like I say, we're not

22 sure where that canoe he was using went. Now, you have to
23 put yourself in the situation at the time. There were

24 hostile Apaches all over the place, and if you put

25 yvourself in a little boat in that river, you'd be -- you'd
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be very wvulnerable. So you've got to think Apaches. I
know a lot about the Verde, and I know why there's very
few historical accounts, because it was (indiscernible) to
get up there in 1850.

MR. MURPHY: And you're not going to put a boat
in a river that's shallow, braided, and unreliable,
either, are you?

MR. HJALMARSON: Yeah, right.

MR. MURPHY: In terms of your calculations, I
mean, there was some discussion earlier about precision
and you utilized some formulas to arrive at particular
calculations, correct?

MR. HJALMARSON: Say --

MR. MURPHY: When you did these calculations,
did you compute a standard of error?

MR. HJALMARSON: No.

MR. MURPHY: Why not?

MR. HJALMARSON: Well, let me think. No, I --
no, it didn't require that level of -- of precision.

Like, the 64 measure of -- during the federal surveys,
those 64 measurements of width. I considered that they're
not -- I wasn't able to acquire all of the measurements.
If I was working with a bigger group, then I could have
done an analysis. If you're going by the Gila analysis,

there's a -- gquite a sophisticated analysis in there of
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mQr 1 those measurements. And it matched this method -

2 unbelievably well.
3 MR. MURPHY: 1Is it fair to say, as a general
4 matter, you are utilizing a scientific method to arrive at

5 results that you should compute some sort of an error to
6 determine what the range of the results are?
7 MR, HJALMARSON: No. I calculate them in
8 general format. We're after accuracy and to realize that
9 precision isn't going to be all that high. We're post
10 (indiscernible) .
11 MR. MURPHY: And so if there's no standard of
12 error, then there's really not anyway for somebody else to
ﬁha 13 take your data and replicate your findings?
14 MR. HJALMARSON: They can replicate them. I've
15 laid it out here. It's not that complicated. I -- I --

16 you're talking to a guy that -- you're talking to a --

17 I've done more -- more statistical analysis than anybody
18 in this room, I guarantee you. I -- I've done
19 (indiscernible) frequency studies for the western United

20 States, involving 2,000 (indiscernible) stations, and

21 thougsands and thousands of years of (indiscernible},

22 et cetera, et cetera.

23 MR. MURPHY: And basic principle statistical

24 methods is when you use a method, vou always calculate the

e | 25 standard deviation or standard error, right?
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MR. HJALMARSON: Yeah.

MR. MURPHY: I mean, if we look at the line --
when you put a line on the chart like you have in this, I
mean -- there -- there would be -- 1f you do statistical
calculations, there's going to be a plus or a minus with
regard to where your data falls.

MR. HJALMARSON: Which -- all right. Give me a
page number.

MR. MURPHY: Well, what about the flow duration
curves that you did? What's the standard of error for
those?

MR. HJALMARSON: They're not fit. You want me
to show you how a flow duration curve is -- is derived, or
do you want me to just try to describe it to you briefly?
Here's -- a flow duration curve is daily discharge. And
you have a hydrograph -- say around here, you have a
hydrograph where you have low flow until you get into the
monsoon season, and then you start getting high flows.

And then let's talk about, say, the highest daily
discharge, and you take that daily discharge and move it
over on the left-hand side of that chart. That's zero.
That's zero probability. And then you take your next one
and move it over, and the next highest and move it over.
And vou keep doing that so you have an arrangement in

descending order of every daily discharge down to the
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lowest day. That's a flow duration curve.

MR. MURPHY: Let me ask you to go down to
number 89.

MR. HJALMARSON: 89, boy.

MR. MURPHY: Where'd the 4,500 figure come
from?

MR. HJALMARSON: Where's what?

MR. MURPHY: The 4,500 acre-feet figure at the
bottom, where did that come from?

MR. HJALMARSON: That's -- that's what this
whole discussion is about. That's -- I think of it as a
computational estimate. It's accounting for the loss of
the runoff from the upper area, as that runoff moves over
or through the river and the lower river. So the losses
for the runoff of each area is already accounted for.

Now, you have this -- but now you have to
account for the loss as the -- as the water upstream moves
across it. So it's an addition to the river that's
already wet, it's already, you know, and so forth. So
it's not very much. And I would argue for -- you know,
how accurate that trigger is. It could be three, it could
be seven, But it's -- it's an accounting. And if you
look at the final result and the flow duration curves I'm
using for this analysis, I could be way off on this

figure, and it doesn't change the results of this analysis
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1 at all. %
2 MR. MURPHY: All right. Could you go to 1197 i
3 Could you blow that up? ;
4 And I think Mr. McGinnis might have gone over é
I

5 this with you. You say there are no known documented
6 observations of the predevelopment natural river
7 morphology with depth sinuosity, et cetera, for the

8 San Pedro, right?

9 MR. HJALMARSON: Yeah. Mark asked me that
10 guestion. Yeah, I don't know -- I don't know any.
11 MR. MURPHY: And would it be fair to say that a

12 lot of what you're undertaking here are your best guesses
tuf 13 about what it was like predevelopment, based on currently

14 available information?

15 MR. HJALMARSON: Based on current --

16 MR. MURPHY: Currently available information.

17 MR. HJALMARSON: Say it again.

18 MR. MURPHY: ({Indiscernible) that what you're E

19 doing here is giving your best guesses about what the

T

20 predevelopment conditions are, based upon currently
21 available information? i
22 MR. HJALMARSON: Yeah. I don't like to call
23 them guesses. They're -- they're -- it's using, I think, '
24 the best of available methodology to do this. And like :

&#’ 25 I'm saying again, I'm not -- the precision may not be i
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1 there, but what I'm doing is pretty accurate. i
2 MR. MURPHY: Could you go down to 1237
3 MR. HJALMARSON: 1237
4 MR. MURPHY: Yeah. And again, you've used this
5 equation, and I'm -- you know, I'm not an engineer or a
6 statistician -- you've used this equation to arrive at

7 information or, you know, conclusions about the San Pedro.
8 When you utilized this equation, was there any computation
9 of the standard of error or standard deviation?
10 MR. HJALMARSON: No. It's not necessary for
11 this. No, it's not a statistical fit. This is an
12 empirical equation, and it's presented here because it's
13 used to -- I already computed the width -- width equals
14 some coefficient to Q to an X (indiscernible). And now

15 I'm computing the depth and velocity.

16 MR. MURPHY: And if you --

17 MR. HJALMARSON: So this is an equation that
18 Mr. Bertham put together, and I'm just showing -- I'm not
19 showing the computation, I'm just showing the -- the

20 values of the different elements in here, so people would
21 have an idea of what I'm doing, but I'm not showing the

22 computation, per se. I've plugged this into Minitab and
23 out pops the (indiscernible}. I don't -- I don't do -- I
24 don't -- can do this myself. I just write the program and

it's -- and let the computer plot it out and --
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MR. MURPHY: Did the sinuosity of 1.5, that's
the breaking point between -- generally between a

meandering and a braided channel?

MR. HJALMARSON: No. No. It's -- it's a good
value -- good added value, and it's also based on
respecting old -- old maps of the river. 2And it's about

1.5 average for the whole thing.

MR. MURPHY: Let me jump down to 138. When you
did your evaluation of the Gila River, you utilized three
methods for your navigability analysis, right? There was
the USGS method --

MR. HJALMARSON: I -- you're talking about the
Gila or the San Pedro?

MR. MURPHY: I'm talking about the Gila. Wwhen
you did the Gila -- well, I'm talking about the Gila right
now. When you did your analysis of the Gila River, you
used three methods. One was -- two of them were
recreational, and the third was a USGS method, right?

MR. HJALMARSON: Yeah. That -- that -- that's
quite a sophisticated method. But yes, I used that
method, yes.

MR. MURPHY: And then in this case you just
used the two recreational methods, right?

MR. HJALMARSON: Yeah. The third method we

(indiscernible)} was because thigs -- this wouldn't fit in
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that category, that method I used that would apply to the
Ohio River and Mississippi River and (indiscernible) and
others.

MR. MURPHY: When -- how is it that you chose
these standards for determining navigability?

MR. HJALMARSON: How -- what -- say it again,
please.

MR. MURPHY: Well, for example, the method from
Cortell, which is the recreation and in-stream flow, why
did you -- how did you decide to choose that?

MR. HJALMARSON: To choose these two?

MR. MURPHY: Yeah.

MR. HJALMARSON: The fish and wildlife method
and the parks and rec method or whatever?

MR. MURPHY: Yeah.

MR. HJALMARSON: They were the -- I think one
of those has been used in prior navigability studies
elsewhere. My attorney I was working for supplied those
two. I -- I'm the one that gave the geoclogical survey
method. I studied that in school and -- well, when I was
in school, I had studied it.

MR. MURPHY: Now, let me ask you about the

method from Cortell and Associates, 1977. That method

involved the analysis you did. It also involved making

actual site visits to validate the computations, right?
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1 MR. HJALMARSON: On the Gila or -- |
2 MR. MURPHY: No. I am talking about what
3 Mr. Cortell did in 1977, when he developed this method.
4 That method involved doing the computations and actually
5 going out to the rivers to see if the conditions matched
6 the computations, right?
7 MR. HJALMARSON: Mr. -- what's the name? Just

8 say his name.

9 MR. MURPHY: Cortell, '77.

10 MR. HJALMARSON: K-0 --

11 MR. MURPHY: C-0O-R-T-E-L-L.

12 MR, HJALMARSON: C-0-R-T-E-L-L. Show me the --

13 show me the document.
14 MR. MURPHY: It's -- actually, it's your

15 document.

16 MR. HJALMARSON: Okay. Where -- where is it?
17 MR. MURPHY: Do you have it with you?

18 MR. HJALMARSON: Huh?

19 MR. MURPHY: Do you have it with you?

20 MR. HJALMARSON: No, I don't have it here. Do
21 you have a reference to it or -- what slide?

22 MR. MURPHY: 139,

23 MR. HJALMARSON: 1397

24 MR. MURPHY: Yeah. There it is.

25 MR. HJALMARSON: Oh, okay. Yeah, okay. I
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gotcha.

MR. MURPHY: Yeah. Well, this method involves
two things, right? It involves the computation, and then
it involves going out to the river and determining whether
the actual conditions match the computations.

MR. HJALMARSON: No.

MR. MURPHY: No? You sure about that?

MR. HJALMARSON: Yeah, because I couldn't go
back before 1850.

MR. MURPHY: But I'm not asking about what you
could do in this case. I'm asking about this method.
This method says do the computations and then go out to
the river and look and see if they match. That's what the
method is, right?

MR. HJALMARSON: I don't know how they -- this
is the Bureau of (indiscernible) Recreation. Now, how a
federal agency would do this, I don't know. I don't know
how -- how they devised it, but it appears in a federal
document, and I was looking for federal methods.

MR. MURPHY: Okay. So if there was a part of
the methodology developed by Cortell, which involved not
only the computational aspect, but going to the river to

look and see if this -- if the data matched the river,

then you did not use the entire method, you just used a

portion of the method, right?
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1 MR. HJALMARSON: No. What you're saying |
2 doesn't make any sense to me.
3 MR. MURPHY: It doesn't make any sense to go
4 out and see the actual conditions to validate the data
5 that you generate?
6 MR. HJALMARSON: They -- they've defined the
7 method using whatever -- whatever means they have. And
8 I'm just simply following the manual, word for word, and
9 applying it to the conditions that I have.
10 MR. MURPHY: Okay. If you go down to 141,

11 which is Hiram's method in 1978, the fish and wildlife.

12 MR. HJALMARSON: Yeah.
13 MR. MURPHY: Now, Hiram developed
14 (indiscernible) method, but he developed two methods of

15 assessing spring flow, right?

16 MR. HJALMARSON: He developed two?

17 MR. MURPHY: Yeah. There was a cross-section
18 technique, but then there was a second technigue that most
19 researchers believe is the preferred technique, right?

20 MR. HJALMARSON: Yeah. I think primarily he --
21 he's -- it's a cross-section based method that you can

22 take into the --

23 MR. MURPHY: There was a -- there was a -~ what
24 was the second method in Hiram's -- Hiram's court?
25 MR. HJALMARSON: Well, it's basically the same
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method, it's displaying data differently.
MR. MURPHY: Are you sure?
MR. HJALMARSON: Yeah, I -- that's -- that's
basically it. It's -- here's the one that I -- here's the

one I show in my final, right here. It combines the

velocity and the depth, and there it is, it's in the

acceptable range. 2And as I explained, I didn't go down to

the marginal.

MR.

MURPHY: So you used the cross-section

method from Hiram, not the incremental method, right?

MR.

HJALMARSON: They're all based on

cross-section data.

MR.

Has your work

MURPHY: Just a couple of final questions.

in this matter been peer reviewed at all?

MR. HJALMARSON: Has it what, now?

MR. MURPHY: Has it been peer reviewed?

MR. HJALMARSON: On this one, the San Pedro,
no.

MR. MURPHY: Because it --

MR. HJALMARSON: I have discussed some of this
with -- with people. There's -- the Gila I did was peer
reviewed by -- by two, a Ph.D. and a -- and an engineer --
and another engineer. I discussed what I was doing here

with several experts, as I went through it.

MR,

MURPHY: Okay. That's not the same as peer
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Page 198
reviewed, though, right?
MR. HJALMARSON: I know that. But I -- but I
made sure what I was doing was -- was -- met experts in

the particular areas, met their field, and they were --
and they agreed to it.

MR. MURPHY: Can you -- can you tell the
Commission here of any other research study using the
methodology that you've used in this case.

MR. HJALMARSON: Any other research?

MR. MURPHY: Yeah.

MR. HJALMARSON: No. I think I'm the only
one -- the only one that's done this. I haven't found
many people that have the ability to cover the whole range
of what goes on here. I'm kind of alone. There -- there
are a couple guys that could do this, though, but they
haven't -- they haven't -- it -- it hasn't got their
interest. This -- this combines several different aspects
of river engineering.

MR. MURPHY: And just so I understand what you
told Mr. McGinnis, when he asked you about when was

predevelopment, I think the date that you came up with was

18507

MR. HJALMARSON: And after 1850, I'm using this
report as a guide. We know -- we know that man had an
effect. 8o anything you use (indiscernible) you've got to
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be careful, because you may think it's predevelopment, and
it's not, so --

MR. MURPHY: Did you --

MR. HJALMARSON: And I've said, I really don't
know where -- where significant effects of man occurred.
And this method does not require that. That's the beauty
of this thing.

MR. MURPHY: What would your conclusion be if,
after you looked at the data, there was -- there were time
periods prior to 1850 where there were sufficient flows
for navigability, but there were also time periods prior
to 1850 when there were not? How does the Commission
decide which one to choose? Do you choose the closest to
statehood? Do you just average everything out? I mean,
what do you do?

MR, HJALMARSON: Well, I go back to what I just
said. It -- if you move the period back where you know
the effects of man were, say, in 1840, it still wouldn't
affect this analysis. If you went back to -- to Pattie's
observations, I have his observations kind of in the back
of my mind when I was doing some of this stuff, it still
wouldn't affect the numerical computations.

MR. MURPHY: Would you agree that some of the

issues you discuss in your report, for example, the

entrenchment or the development of the arroyos along the
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river, have been and remain the subjects of scientific
debate?

MR. HJALMARSON: That they're open to debate
for --

MR. MURPHY: That they -- that when those
events occurred and when they began are the subjects of
scientific debate?

MR. HJALMARSON: Well, yeah. &And that's why I
held this up. We have experts that recognized that we, as
right here today and every meeting we're going to have,
there's going to be debates over this. And so they solved
the problem for us with the San Pedro. The experts made
the decision for us, in my opinion, 1850. I'm not going
to argue with that, because some of these people are
pretty smart. So --

MR. MURPHY: Oh, the -- that's okay. I think
that's all the questions I have, Mr. Chairman.

CHAIRMAN NOBLE: Thank you, Mr. Murphy.

And regarding one of your early questions and
Mr. Hjalmarson's answer, we will not let Joy bear the
burden. We will just tell you it's perhaps in the manner
in which this morning and day has gone, but in the future,
the agenda notice appearing from the Commission will not
say "in its ordinary and natural condition prior to the

dtate of Arizona's admission." It will say, "at the State
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1 of Arizona's admission." So we will correct that.

2 We're going to continue this hearing to a date
3 in the future in Phoenix. We won't close the hearing.

4 We'll direct Mr. Mehnert to check with the principals and
5 make sure that we get a date that is as broadly acceptable
6 as possible. We will continue with Mr. Hjalmarson at that
7 hearing.

8 Mr. Sparks, we appreciate that.

9 And so are there any questions that we have

10 before we adjourn for the day?

11 MALE SPEAKER: Yes. Mr. Chairman, one quick

12 question. Win -- Win, in regards to the USGS definition
13 of the San Pedro (indiscernible) a perennial river, did

14 they consider that the (indiscernible) subflow as

15 perennial?

16 MR. HJALMARSON: No. They did their decision
17 before that, and -- well, I've read the subflow decision.
18 And if vou want me to say something about it, I'll give

19 you my opinion.

20 MALE SPEAKER: Yeah, just --

21 MR. HJALMARSON: (Indiscernible) major

22 influence -- the subflow -- in the subflow decision, ADWR
23 was influenced by a couple of -- well, two or three

24 attorneys. And they had this -- these accounts that were

made after 1850.

And that showed that it was dry.
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that -- what I'm saying here today in -- in this document
weren't taken into account when they decided to say, okay,
we'll call up maybe a preliminary (indiscernible}. I do
not agree with their decision to do that.

MALE SPEAKER: But you do acknowledge that from
the upper end (indiscernible) to the San Pedro?

MR. HJALMARSON: Was -- was not?

MALE SPEAKER: Was not navigable? Did I
understand you to say that it -- the beginning of the --
the river down to a certain point, the river was not --
non-navigable?

MR. HJALMARSON: Using the available
information that I've done this analysis with, the upper
about 20 miles was not navigable.

MALE SPEAKER: How many miles?

MR. HJALMARSON: About 20.

MALE SPEAKER: 20 miles.

MR. HJALMARSON: From the Mexican border to
Lewis Springs. Well, actually, Lewis Springs is slightly
above where things may got confined and a lot of the water
comes up, out of -- you know, a lot of the groundwater
comes up. So it's actually about a mile or so beyond
Lewis Springs is where.

MALE SPEARKER: So your position on the current

navigability is based on from there to the
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(indiscernible)?

MR. HJALMARSON: Yes, sir. And because I did
it that way, I think you'd see we -- I (indiscernible) the
river. Now, I've looked at it for two -- two pieces,
following the Montana decision.

MALE SPEAKER: All right. Thank you,

Mr. Chairman.

CHAIRMAN NOBLE: Mr. Googan (phonetic) and
Mr. Staudenmaier, do you need projectors for either of
your presentations?

MALE SPEAKER: It would sure help.
(Indiscernible).

(Indiscernible - simultaneous speech.)

CHAIRMAN NOBLE: Okay. That works. We'll
probably schedule the follow-up on this for two days, so
that we don't need to feel rushed.

We're adjourned for the day.

* % * * *

(Conclusion of electronically recorded

proceedings.)
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PROCEEDINGS

THE CHAIRMAN: We'll continue the hearing on the
San Pedro River before the Arizona Navigable Streams
Adjudication Commission,

Today, we have a court reporter with us, and the
remainder of the proceedings will be taken by the court
reporter. And it is my understanding that the court
reporter is also transcribing the tapes from the previous
hearing. Lawyers in the room are familiar with the
process. If you need a transcript, if you want it, please
take a card from the court reporter.

At this time, we would like to welcome Sister --
Sister. Senator Gail Griffin, and she has a presentation
for us.

SENATOR GRIFFIN: Good morning. I have been a
resident of Cochise county since 1968, so I'm not quite at
the 1912 date. But I have many constituents that have
family members of multi generations that have been in
Cochise county since the late 1800s. So they have

provided me with some information that I'd like to present

to you.

THE COURT REPORTER: Could you speak up just a
little.

THE CHAIRMAN: That microphone does not amplify
your voice. That's the recording microphone.

Coash & Coash, Inc. (602) 258-1440
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SENATOR GRIFFIN: Oh, okay. Yes, I can speak up.

THE COURT REPORTER: Hold on just a second. Yes,
you'll need to for me, please.

SENATOR GRIFFIN: Constituents in Bisbee and
Douglas area presented to me, which I will present to you,
information from the Cochise County Historical Society.
And it pertains to the railroads and how they were
established in Cochise county along the San Pedro River.

And in 1903, the layout of the rail route was
given, and in 1904, I believe it was completed. 50
there's information on the railroads in southern Arizona
that goes through Cochise county and along the 5San Pedro
River.

The Benson canal was incorporated in 1908, and
there's information on that as well as a map showing 1909,
the Benson canal, along with the agreement, the assessment
that was in 1910. There was a diversion dam put in as
well. And a copy of the agreement, $10.00 for each share,
is in this report. Towns throughout the San Pedro Valley,
the Mormon battalion passed through the valley in December
1846, and they found the river to be shallow stream. The
new settlers found the channel in the river had deepened,
created serious problems for the farm irrigation. During
the flood season, the dam would wash out. And the men

would reconstruct the dam with their teams. So there's

Coash & Coash, Inc. (602) 258-1440
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information on the Benson canal.

And in the Palmarine area along the San Pedro
River, in 1854, a survey crew saw their first glimpse of
the San Pedro River. A view of the S5an Pedro‘Valley. a
dry parched-looking plain. The stream is about 18 inches
deep and 12 feet wide and flows with a rapid current. The
banks are devoid of any timber or any sign indicating the
course or even the existence of a stream to an observer
who but short distance was removed. The stream itself was
insignificant.

So there's a report on that. And I don't know if

you have The Changing Mile. I'm not going to read the
whole thing. |

You're welcome.

MR. HORTON: You brought it.

SENATOR GRIFFIN: But I do want to talk about a
couple things, and I will leave this with you.

During the sunny summer season, flash fioods
enter. The stream's impassable. At such times, the
channel is filled bank to bank with raging running torrent
that carves a new incisions in the flood plain and
sharpens the edges of the old. S0 -- and when I talked to
my constituents in the area, what they tell me is when it
rains, we have water in the river. When it doesn't rain,

we don't have so much,.
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I went to Mexico to see where the San Pedro
started many years ago. And I asked the farmers in that
area, "Tell me about the San Pedro and your water."

And their comment was: Well, we have water when
it rains, and we don't have so much when it doesn't rain.
So the same thing on this side of the border. And I've

marked different things. And this portion of The Changing |

Mile is on the San Pedro River. It also shows the
Charleston dam, a picture of the Charleston dam and -- and
how it looks today.

And so on each page, there's a picture of 1891
and thereabouts up to -- and then on the other side is
what it looks 1like today. So the story, the pictures
really tell the story.

A few miles downstream from the preceding plate
looking eastward towards Bronco Hill, one and one-half
miles above the old town of Charleston, the dam which
supplied water for the mills in Charleston for use of the
proceeding ore from Tombstone mines, was destroyed in 1887
by a forerunner of the flood that three years later
initiated channelling the San Pedro River.

So each one that I marked has information on the
San Pedro River. So with that, I'm going to give you the
book. And I received an e-mail from Mr. Shook that lives

in Elgin, which is in Santa Cruz county, but not far from
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the San Pedro River. And he tells, My grandfather,
Raymond Shook, and my great grandfather Henry, Henry Pike,
arrived in Benson in 1913. An integrate car pulled by the
Southern Pacific Railroéd, the car included dairy cattle,
two bay horses, a springboard wagon and supplies. It was
very cold and ice forming on the water barrels in the car.

They were eventually switched to a train headed
to Fairbank and Charleston. At Fairbank, they switched to
a doodlebug going to Elgin where they found the land
office and were able to file for a homestead. I knew my
grandfather well and often discussed his early days with"
him. He often spoke about how dry it was there compared
to other places he had lived and how dry the San Pedro
River was. He always joked about how it wasn't a river at
all when he arrived. As a child, I always enjoyed going
there with him after the rain so we could see water
flowing. We picnicked there under the cottonwoods. Also
when I was 14 years old, I read all the Charleston Pesos
books about excavations and Indian sites along the San
Pedro River. In his books, they never did read any
findings of artifacts that may be associated with
river-going culture. It seems it must have always had an
intermittent area of water.

And so I'll submit his letter as well. And I'd

be happy to answer any questions if you have any for me.
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But I can -- weekly, I get calls from constituents. And I
said, "Send your comments in."

THE CHAIRMAN: Thank you very much, Senator
Griffin. Would it be all right if we kept the book long
enough to copy that section --

SENATOR GRIFFIN: Absolutely.

THE CHAIRMAN: -- and then returned it to you?

SENATOR GRIFFIN: Absolutely. In fact, it's not
my book. It's -- but I'll be happy to return it to the
owner .

THE CHAIRMAN: Does the Commission have any
questions for Senator Griffin? Does Fred have any
questions? Does anyone else have any qguestions?

MR. HJALMARSON: I'd just like to make a comment.

I also have The Changing Mile. I consider it a number one

type reference as opposed to two, three, or four that you
run across a lot. It's an excellent book.

SENATOR GRIFFIN: It is. I've ordered my own.

THE CHAIRMAN: Well, thank you again for coming.

SENATOR GRIFFIN: My pleasure.

THE CHAIRMAN: We appreciate you. Are there any
other preliminary matters that we ought to take up before
we return to Mr. Hjalmarson? My understanding is that Mr.
Hjalmarson has some additional presentation that he would

like to make prior to any additional questions. Is that

Coash & Coash, Inc. (602) 258-1440
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all right, Mr. Sparks, because I believe you're next?

MR. SPARKS: Yes, Mr. Chairman.

THE CHAIRMAN: And we can begin rearranging the
tables so that you can face Mr. Hjalmarson at this time.

And, Mr. Hjalmarson, if you have additional items
that you'd like to comment on before additional
guestioning, please start.

MS. HERR-CARDILLO: We were -- we were prepared
to do it in the traditional order of redirect.

THE CHAIRMAN: Then we will do it in that way.

MS. HERR-CARDILLO: Okay. Sorry.

THE CHAIRMAN: We are accommodating.

MS. HERR-CARDILLO: Sorry for the confusion,

MR. HJALMARSON: Let me add to that a little bit.
If I get a question that directly pertains to something
that we plan to summarize or clear up, then I could -- I
can show it now and then not show it later. So I could
show part of it. I have about seven parts, seven separate
jtems where I think there's a little confusion as a result
of what transpired on the Benson range --

MS. HERR-CARDILLO: Bisbee.

MR. HJALMARSON: -- or Bisbee range. Excuse me.

THE CHAIRMAN: Here's how we'll do it. We'll go
ahead with Mr. Sparks. Or you want to do the redirect

now?
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MR. SPARKS: I'm here, and I'11 take my turn
whenever it is. And I don't have any problem if they go
now and then. You know, whatever the Chair and Commission
wishes to do.

THE CHAIRMAN: I'm thinking it's not just Mr.
Sparks.

MS. HERR-CARDILLO: Yeah.

THE CHAIRMAN: We have others that if we're going
to present additional information, let's do it now so --

MS. HERR-CARDILLO: Okay.

THE CHAIRMAN: -- they can gauge whether or not
they might want to have some additional questions --

MS. HERR-CARDILLO: Sure.

THE CHAIRMAN: -- from the additional comments of
Mr. Hjalmarson. Would that be all right?

MR. SPARKS: Yes, sir. Whatever you would like.

THE CHAIRMAN: And just so we're clear, with
additional comments coming from Mr. Hjalmarson, those who
previously discussed things with Mr. Hjalmarson will have
an opportunity to discuss points that he may raise today.

MS. HERR-CARDILLO: So you're never getting off

the stand. That was a joke. That was a joke.
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WIN HJALMARSON,
called as a expert herein was examined and testified as

follows:

REDIRECT EXAMINATION
BY MS. HERR-CARDILLO:

Q. I understand that you're concerned that there may
be some confusion about your methodology and you wanted
to -- you brought some slides with you to help hopefully
clear up that confusion?

A. Yes. I was concerned about the hydraulic
geometry. But first off, I want to emphasize that the
reason that I focus on both the hydrology and the
hydraulics and the geomorphology is because everything
changed because of human activity. So that's why I'm
going to all this trouble to recreate what the natural
channel looked like.

And a good way to do that is with hydraulic
geometry or machine theory, depending on which scientific
endeavor you're involved in. So let's start with just a
simple, discharge is equal to the area which is width
times depth times velocity. Whoops, that's it. Now you
can -- for alluvial channels like the San Pedro and also,
for example, liked the Mississippi River, the same

procedures follow in regard to the hydraulic geometry.
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Engineers have determined that you can describe
width as shown in the first equation. In other words,
width as a function of discharge using a coefficient A and
an exponent B. And you can get the same thing for depth
and the same thing for velocity. This allows you to
describe how width, depth, and velocity varies with change
in discharge. And this is -- to try to avoid some
confusion here, hydraulic geometry works for a particular
cross-section on the channel. It also works for a down
channel. What I'm talking about here today is a
particular cross-section on a channel, so one particular
location.

So what we have, Q is equal to area times
velocity. And you can substitute what I showed in the
previous slide and you can show that it -- the equation Q
is equal to this AQ to the B exponent times the other and
the other. And then using mathematics, you just combine
that, and you end up with the equation Q is equal to the
product of the coefficients with Q -- times Q to the sum
of the exponents. Then what you end up with is some
fundamental relations there.

In order for that equation to be proper, the sum
of the exponents has to equal one. And the product of the
coefficients also has to be at 1. And so when AK -- ACK

is 1 and Q and BFM is one, then Q equals Q. So it's that
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simple. S0 this is a background for hydraulic geometry.
So this has been around for couple hundred years.

So back in the 1970s, the USGS conducted a lot of
studies on hydraulic geometry. And the original work was
what I just showed you. It was by Leopold and Maddock.
And Maddock is a University of Arizona graduate, first
Rhodes scholar from the University of Arizona way back
when. Anyway, they produced this classic paper. And then
it's been expanded upon and refined by many scientists.

One of them in particular is Wade Osterkamp, and
he's also -- he lives in Tucson, and he's a retired USGS
scientist. And he devised a method of using hydraulic
geometry and sediment -- the sediment characteristics
along the channel. And this is the characteristics of the
sediment in which the channel was formed like the San
Pedro.

That's the method I used. So it's used for many
purposes. And a good example of it is this National
Engineering Handbook that I am showing here on the slide.
And I want to make a comment that it's unfortunate that
this method is misused, and there's a few examples of it.
I'll show you one.

There was a study up in the state of Washington
conducted by two USGS employees, and they were trying to

use information of stream gages to predict river depth and
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top width and bottom width. And as you can tell from the
reference there, it was for the navigability potential of
rivers in the state of Washington.

So they were trying to take a shortcut on coming
up with parameters of -- of primarily depth using existing
information on the geologic information system network.

So as a result of this, taking this shortcut method, they
violated some basic rules in regard to the use of the
hydraulic geometry method.

And here's three of them, and they readily
admitted this in this report. In the summary of the
report, they're very, very honest about it. They say,
Hey, this didn't work because of such and such. And one
problem was a lot of the gaging sites they used for
discharge were affected by manmade structures.

And then they had a combination of base level and
tributary streams. So they have different kinds of
streams in their sample. And -- and they had a mixture of
natural and human-affected streams. So if you know
anything about hydraulic geometry, you would have known
right from the start wasn't going to -- wasn't going to be
very good. 5o okay.

Q. Okay. So and also there were a couple slides
that you had included in your Bisbee presentation that you

felt there was a lot of confusion about, and you'd like to
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revisit those?

A. Yes. I believe the attorneys for the mine
guestioned us, and this is slide 97 from the Bishee power
plant. Mark asked me about where the main discharge came
for the Charleston gage. And on every -- every day of
record was used to determine that average of 52.1. So I
took the average of 39,899 days of record and simply
computed the average. So I hope that settles that.

And I presented this slide just to show that I
was using a USGS method for the runoff, the total runoff.
And then I was making an adjustment to the Charleston gage
to create the same kind of number. And so I just plotted
those points and eyeballed a curve through it.

Now there was a discussion about the shape of
that curve. The shape of that curve is meahingless. And
I showed it as a smooth curve just to show relative
magnitudes. Now here's the result of a ground water model
by Maddock and Goode. And this Maddock is the Maddock's
son, and he's the head of hydrology department at the
University of Arizona. Goode is a Ph.D. and he's in the
consulting business over here in Tempe. And I talked to
him twice about this particular result of their ground
water modeling.

This is an extremely sophisticated model of the

base flow of the San Pedro River at different times.
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1940, '60, '80, 2000 and then an estimate of 2020. It
starts up near the Cananea mine right at the headwaters,
And you can see that it's not a smooth curve.

Oh, let me clarify one thing: This is for the
base flow. The previous slide was for total runoff.

Okay. So you have to have a little bit for, like the
senator said, when it rains, you get a little more water
in the river. But the point I'm making here is it's not a
smooth curve. And like at the narrows, you get an
increase of flow, and then a decrease in here because more
-- more water would be flowing through the sediments and
not on the surface and so forth. So'you get a variation
because of the river conditions itself. You also get a
variation because the recharge for ground water is coming
in all along the length of the river because there's
mountains all the way along, and that's where most of the
recharge is occurring.

And then you can see the effect of these
diversions. The St. David ditch and the Pomerene canal.
So to get an idea of what the total base flow, it's jusf
displace this relation up the amount of that, that
diversion. So just displace this part upward. And you'll
see here on this discharge scale, you'll start getting
quite a bit of base discharge when you do that. S0 that

would be a rough estimate of what the natural base flow
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would have been.

Now in the appendix of my original report,
there's also a display of a USGS study, a display of base
flow along the entire river. And it's my Freethey. And
to clear up another thing about Freethey, Freethey
produced two ground water models for the San Pedro. Most
people are aware of the first one, but there's a second
one out there. 5o just -- I just want to drop that off as
a piece of information.

Okay. Let's go back to the smooth curve. This
is the smooth curve that I showed in Bisbee that seemed to
cause so much trouble. 5So I thought I'd clear -- clear --
clear some things up here. So these green points are the
USGS open file report that showed the total runoff. And
then the Charleston gage that I had estimated is the blue
point here. And then at the -- at Palominas, I also have
a point here that people were raising questions about. 5o
it's shown here,.

But here's something that's very interesting.
There's a U.S. Bureau of Reclamation report out that
estimated the natural runoff of the San Pedro River. They
did it at Mammoth, at Charleston, and at Palominas. 50 1
didn't show that it on the original siide. I thought it
would be showing too much data.

So here is all the information I had when I did
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this. And I concluded that this number that I used agreed
with these two numbers that I was using. And that's the
whole purpose of that whole thing. Now if I wanted to
show more water, let's say I was trying to promote, you
know, water navigation, I could have easily used this
number and referenced the U.S5. Bureau of Reclamation
report. And I could have used this one here. If I had
done that, it probably would have been navigable clear to
the Mexican border. Okay? I didn't because I'm using a
method consistent with what I used for the lower Gila.
I'm using the same method, as close as possible.

Okay.

Q. So if I understand from your testimony, if I
understand correctly, which is a big if, but you are of
the opinion that in doing -- running your model and
looking at all the data that the impact from the mines was
generally underestimated?

A. Yes.

Q. Can you explain that to the Commission why you
believe that.

A. Okay. The Copper Queen and the Cananea mines are
very old mines and predate 1940 big time. They both
started roughly at the turn of the century or a little
before actually. And the ground water modeling that's

been done by almost everybody, USGS and what I just showed
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you by Maddock and Goode, they start at 1940. They kind
of consider that as a natural point to start. And the
reason is the ground water levels had not changed much
until that time. But our issue here today is not ground
water levels. OQOur issue is the base flow in the river.
So they can justify what they did, but it doesn't do us
any good.

Now there was a quest -- Mark raised a question
about how I came up with a water use per pound of copper.
And I used a modern, a very recent set of information from
the Arizona Bureau of Mines. Well, here's an old
reference here, and it's almost identical to the number I
used. So I just want to point out that -- that the water
use per pound of copper produced hasn't changed much in
100 years, at least the long and the short of it.

So this is a reference that says that the water
used for the Cananea mines was both from springs -- in the
early years, was from springs. The springs, I assume, are
both in the Sonora River basin and the San Pedro River
basin. They are -- the water was -- came from both
basins. So the early pumping or the use of ground water
and the intersection of spring flow according to this
reference can take -- it'd take quite a while to impact
the river.

This shows where the Copper Queen copper
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production started in 1884. The early water use was from
the interception of spring flow. The first well was
drilled in 1898. It was drilled about, I think, about one
and a half mites west of Naco towards the river. And it
was 120 -- or 118 feet deep, and it produced 200 gallons a
minute. And that was enough to supply the mine, the
hotel, and to produce ice. There's 35 wells now. Well,
the mine, of course, is out of business, but the mine had
a total of 35 wells, and 33 of them were in the San Pedro
basin. And those wells, most of them were drilled in the
early -- well, around -- well, before 1920 or so.

This information is in the ground water report by
Don Poole that I previously had mentioned.

THE CHAIRMAN: Win, could you go back one slide.

THE WITNESS: Yes, sir. There?

THE CHAIRMAN: How do you number that slide or
what do you call it? Does that slide -- does that slide
have a number?

MS. HERR-CARDILLO: 15, it looks like.

THE WITNESS: 15.

THE CHAIRMAN: 1Is that slide number 157

THE WITNESS: Yes.

THE CHAIRMAN: From the previous presentation?

THE WITNESS: No, sir. That's a good question.

These were the new numbering system. This slide was not
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08 "2:31 1 [ shown previously.

g&ﬁaz 2 THE CHAIRMAN: This is slide number 15 from
09:32:34 3 | today's presentation?

09:32:36 4 THE WITNESS: Yes, sir.

09:32:36 5 THE CHAIRMAN: Thank you.

09:32:49 6 THE WITNESS: Okay. This is a very interesting
09:32:52 7 | report. I haven't --

09:32:53 8 THE CHAIRMAN: Win, what slide number is this?
09:32:55 9 THE WITNESS: 17.

09:32:57 10 THE CHAIRMAN: This is slide number 17?7

09:32:59 11 THE WITNESS: Yeah, My -- my -- here, let --
09:33:03 12 | well, let's see. I've covered it up with the -- with the
mﬁ::% 13 | yellow,

ogﬂ$07 14 THE CHAIRMAN: We're just trying to help the
09:33:08 15 { court reporter.

09:33:11 16 THE WITNESS: Okay. Okay. This is an

09:33:12 17 (interesting reference. I haven't seen it in any of the
09:33:15 i8 | information presented thus far. In Fuller, you know, the
09:33:20 19 | land department stuff and all that, I haven't seen it.
09:33:22 20 | But it's a gem. It's a report by Mowry. He was a very
£9:33:29 21 | interesting man. He used to be the boundary commissioner,
09:33:33 22 {as I -- as I said there. And he's a -- he was a West
09:33:39 23 | Point grad and a lieutenant in the military involved 1in
09:33:44 24 | some of the original mapping, the railroad surveys and all
ﬂ;/mv 25 | that.
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But here's what he observed in 1864 up at the
Cananea mine, that there's good springs and there's a
permanent stream about a mile below the mines. And
actually when I call it Cananea mine, there's about seven
mines up there. And it's one smelter known as the Cananea
smelter. So just I loosely refer to that as Cananea mine.
So does everybody else.

Now --

THE CHAIRMAN: Slide number?

THE WITNESS: 18. And that's getting down here.
See it?

THE CHAIRMAN: No.

THE WITNESS: This is from a -- the Mining and
Scientific Press, 1930 publication. And it shows that --
it shows the copper production of the Cananea mines, but
this is interesting. It shows the total production of the
smelter. What's going on here is they're importing ore
from the Miami mine in Arizona. They're railroading it in
and smelting it there, in other words, using water.

Now I point out again, the water they're using is
from wells and springs in both the Sonora River and the
San Pedro. I do not know how much from each.

Here's a 1916 reference.

THE CHAIRMAN: And this is slide number?

THE WITNESS: 19. It shows the population of

Coash & Coash, Inc. (602) 258-1440
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Cananea as 16,000.

Here's slide 20. And this is from The Mines
Handbook in 1922, and here's the copper produced from 1908
or what -- yeah. Let's see, 1908 to 1520, the total
copper produced there, which is a bunch. And that
represents quite a bit of water. That represents several
cubic feet per second of water that could be the base flow
of the San Pedro River,

Q. (By Ms. Herr-Cardillo) Okay. Moving on to slide
21, The Disappearing/Reappearing San Pedro. There's been
a lot of discussion and some evidence submitted suggesting
that this disappearance and reappearance of the San Pedro
supports a finding of non-navigability. And could you
explain to the Commission why you disagree.

A. Okay. This is slide 22. The purpose of this
slide is to show that at the law school in New Mexico,
there's a fellow there that thinks that we ought to
consider human development growing since 1850. That
agrees exactly with this report I held up a lot in Bishee,
the Arizona Geological Survey Report. So when you're
talking about human effects, you'd better start tatking --
go back to at least 1850.

So there's four accounts that I'm aware of where
the San Pedro River was dry. The first one I'm aware of

is by -- I think it was a Lieutenant Parke. And he was
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doing a Pacific Railroad survey. And I have -- I didn't
use Fuller's material on this. I used the original --
original document. So I have the original document
submitted to Congress on that. I did not rely on Fuller's
references.

THE CHAIRMAN: And, Win, we're talking about
slide number 237

THE WITNESS: Yes, sir.

THE CHAIRMAN: Thank you.

A. I also have the original document on the wagon
road survey, right here. This is what -- this is what was
submitted to Congress. Here's the -- all the references

here are marked that relate to the San Pedro River.

And other documents, I also have the boundary
survey documents, the originals. Not relying on
references. And I'm going to show you why those are
important.

So we have three accounts that remain in
September of 1857. One of these was by a gentleman named
Tevis, and his children wrote a book about his
experiences. Walt Disney made a movie of the book, a
three-part television serijes. But here's the book. This
is the original reference. And Tevis exaggerates., He's a
hyperbole expert, like a lot of old timers. They really

make a good story.
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So it makes the history that he has in here kind
of iffy. For example, he tatks about a six-mile tunnel at
San Xavier mission, and you've seen it, you know, where
the priests can escape from the Apaches and they can go
down into this tunnel and go six miles wherever and be
safe. Well, as far as I know, bedrock is three foot below
the base of the mission. So it besides being kind of
ridiculous, there's bhedrock there, so I don't know how
you'd get a tunnel. So but let's just -- I assume that,
all right, that's an accurate account, but it's at the
same place and the same month as two others, allegedly two
others.

What did I do here? Oh, yeah, I missed my -- 1
made a point here.

Q. (By Ms. Herr-Cardillo) This is going back to 23.

THE CHAIRMAN: Okay.

A. Yeah, I'm back to 23. But when you read these
documents, you'll see that an engineer Hutton produced a
report and his supervisor Leach signed it at a different
date. So as far as I can determine, Hutton saw the river
dry. Leach, the supervisor, was back in Washington or
whatever. That's a possibility. Where he just signed it
at a different date so he gets credit for seeing a dry
river. My point is there's four people that allegedly saw

this, but it's really two times, two different occasions
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it was that way.
THE CHAIRMAN: Will you keep the record straight.
MS. HERR-CARDILLO: Yes.

Q. (By Ms. Herr-Cardillo) Okay. Moving on to slide
24.

A. Okay.

Q. I'm just doing that so the court reporter knows
what slide you're talking about.

A, Okay. So here's what 1 thought was interesting.
Both Parke and Hutton referred to the river as turbid and
that it disappeared and reappeared. And it reappeared
clear and limpid. And I thought, How odd that two
descriptions two years apart would use the same words.

And, second, what's the significance of turbid?
When you see a turbidity in a natural river, what does
that mean? It means something very important.

Q. So slide 257

A. Slide 25. Mr., Hutton was an engineer on both the
Pacific Railroad and the wagon road surveys. As far as I
can determine, he wrote the reports and used the same
description.

Now in regards to turbidity, natural streams
rarely are turbid unless after major floods where there's
been a big disturbance. And then for a while, you're

going to get, you know, muddy water and so forth.
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According to the EPA and a whole lot of other
experts, turbidity, high turbidity rivers tend to be
located in watersheds that have erodible soils, disturbed
soils, and stream channels with significant agricultural
farming activity. Well, that kind of describes the San
Pedro to me after the humans got there.

So as far as 1 can determine, these guys were
looking at a river that was disturbed. And we know all
about the 60,000 cattle that were there the Spanish
brought in so forth and so on. So I think we're looking
at an unnatural -- an unnatural river.

Q. And just I'm sorry. I messed up. But turbidity
was addressed in slide 26.

So moving on, the next few slides starting with
sltide 27 talk about the diversions that were along the San
Pedro in the 1850s; correct?

A. Yes. In other words, I'm saying that you could
have a watershed disturbed by, say, cattle and whatever, a
lot of logging going on for different mining, small mining
operations along the river way back. But anyway, there
were diversions in the 1850s. The Indians were there
through 1919.

Q. Slide 287

A. Slide 28, it's been practiced since ancient

times, according to a U.S. Congress document, right there.
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Q. Slide 297

A. Slide 29, some of these parcels have been
irrigated continuously to the present time, and this is --
the present time in this is 1919 in this report.

Q. Slide 307

A, Slide 30, you can read that for yourself. So
this is just another statement about continuous
irrigation.

Q. And slide 317

A. Slide 31, until about 1860, the Indians
maintained their rancheros -- rancheros -- rancherias or
whatever you call it, along the San Pedro. And anyway,
they were forced out and so forth. But up ﬁntil about
1860, there were quite a few them there, and then they
started -- there were fewer and fewer of them.

One reason you don't see accounts of these

Indians is the military was rounding them up and putting
them on the reservation over there near Safford. And they
weren't going to show themselves to people coming by.
They were hide -- they were pretty good at hiding, and
that's what they were doing. So that's one -- one reason
why I think they weren't documented in the Caucasian
history, let's call it.

Q. Slide 32?

A. So we had about 75 Indians in there prior to

Coash & Coash, Inc. (602) 258-1440




c;ﬂ::an

09:47:53

09:

co

05:

09

G9:

09:

09:

09

09

09

G9:
09:

09:

09

a9

09:

0%:

09

09

09:

09:

47

:48B:

48:

148

48:

48

48:

:48:

148

:48:

48:

48

48:

:d4§:

:48:

48:

49

149

:45:

49:

49

!

157

01

02

06

10

112

15

19

23

26

30

34

:35

37

40

47

55

:03

04

05

15

:16

:23

10

11

12

13

14

15

1o

17

18

19

20

21

22

23

24

25

31

1868. So...

Q. And these slides and references to continuous
irrigation, just to clarify, all came from the same 1919
property to Congress?

A. Yes, ma'am, same report. U.S. Congress and the
pages that this references is given right there, 185 and
186.

Q. And is it generally -- go ahead.

A. I have that. I have a copy of that report here
in my documents, if anybody wants to see it at a break or
at lunch or whatever.

Q. Okay. So is it generally accepted among
hydrologists and in the literature that the 5an Pedro was
perennial historically?

A. Was what?

Q. Perennial historically.

A, Yes. I've shown -- I showed several at the
Bisbee meeting, and I'd like to show some additional ones,
additional references.

Q. This is -- I'm sorry. What's -- what number is
this slide?

A. Llet's see. I lost track. Okay. This'll be 34.

Q. Okay .

A. This is a reference. I'm showing this reference

because they're saying that according to the federal
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surveys, there was water -- it was perennial. There was
water at every cross-section. I'm showing that because I
didn't have access to the federal survey records. I wish
I had because I've had a lot of surveying. I've had -- I
learned how to survey using a chain and a transit,
sighting Polaris at night and all that.

So when I read those federal surveys, I'm very
comfortable reading them. I know what they were doing.
So I didn't see it. But so here's a reference of somebody
who has looked at them apparently. And the widths are 23
to 36 foot wide, some locations 56 foot wide. These are
surveyed using federal standards.

Q. Slide 35.

A. Slide 35. There was stream flow at all of them,
like I said. And this is from a different reference.
This is Huckleberry of the Arizona geological surveys.

Q. Slide 367

A. Slide 36. Well, I think you can see that -- see
that for yourself. This is from the Arizona State Land
Department information that we're -- we are -- we've all
been -- also saying it was perennial.

Q. Slide 377

A, Slide 37, this goes back to this interesting
gentleman Mowry that I was telling you about. But nobody

seems to know this report existed, but here it is. That's
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what it looks like, 1864.

Q. And slide 38?7

A. Slide 38, he said how he reached 1it. His
description there matches a little bit like the
description of the Mormon expedition. This is an
interesting observation of the slides. This is the
largest one I'm aware of where it shows the depth. The
federal surveys don't show the depth. He observed this as
33 feet wide and two and a half feet deep.

Q. Slide 397

A, Slide 39, this is from the railroad survey by
Lieutenant Parke, page 219. Says there was water the
entire length of the valley. And back then, I don't think
he was all that focusing on the Mexican border, but I
assume he was looking at the whole river, all the way
through Sonora. I don't know, but it seems that way.

Q. And slide 407

A, Slide 40, this 1is another reference to that by
Emory during the original boundary survey. Says,
"throughout the whole course, plenty of water for
irrigation.™

Q. And is this 41?

A. Yes. This is by the geologist of that survey, of
Emory's survey, but it's a separate reference. And he

said it was an uninterrupted stream of running water along
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its whole éourse.

Q. So this next slide deals with the fire, the 1858
fire. And you wanted to talk about that.

A. Yes. I just wanted to point out that when the
wagon road survey was being done, I guess they built too
big a campfire and they burned the whole valley. This
account indicates that it burned it from one end to the
other for a hundred miles or whatever.

Anyway, a fire like this would seriously disrupt
the sediment movement in the valley. You would expect
more rain -- more runoff from rainfall because of the
cleared ground cover and so forth., And this could remain,
I'd say, unstable for years with high sediment yield and
more runoff.

I'm sorry. Is this slide 427
Is that what it was?
I believe it so. I believe so.

Okay. That's all I had on the fire.

oo >R

I'm sorry. I didn't mean to cut you off. But
just my job here is to keep the record clear.

So finally; in your testimony at Bisbee, you
emphasized that you've taken what you believe to be a very
conservative approach in terms of trying to evaluate what
this river would have looked 1like in its ordinary and

natural condition.
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0§ "5:23 1 Can you just review for the Commission why you
gﬁ%gs 2 | believe your approach is conservative, where you make
09:55:31 3 | conservative choices.

09:55:33 4 A, Okay.

09:55:39 5 Q. So starting with slide 44,

09:55:42 ) A. Okay. Yeah, slide 43 was just the introduction
09:55:47 7 | to this little section. Okay.

09:55:49 8 Slide 44, I've already covered why the

09:56:02 9 | predevelopment hydrology was probably underestimated in
09:56:08 10 | regard to the mines. And that's the first point I'm
09:56:12 11 [ trying to make here is that ground water model started 1in

09:56:15 12 | 1940, but a lot was going on before that in regard to the

0i' 520 13 | base flow of the river itself.

é:;g5 14 I used the USGS study by Freethey and Ander -- or
09:56:38 15 | by, yeah, Anderson and Freethey. And their results are
09:56:39 16 | lower than almost -- actually not almost. They're lower
09:56:43 17 | than all of the other ground water modeling form in the
09:56:48 18 | upper San Pedro or in the entire San Pedro. Most of the
09:56:55 19 | models -- (inaudible). There's two models that cover the
09:56:56 20 | whole river. Their results show less base flow in the
09:57:03 21 | river than the other studies. And 1've used their study.
09:57:10 22 Q. Okay. Moving on to slide 45.

09:57:13 23 A. The discharge in the springs all along the river
09:57:19 24 [ and ‘up on the mountain slopes and so forth was ignored.
{ﬁgﬂo 25 | And then the base flow, the base runoff at the Mexican
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border doesn't account for the city of Cananea, 16,000
people back in 1916 or whenever it was. And this has been
ignored by, like I said before, by several ground water
models.

There's a USGS report that I covered in my
appendices that were in slides 23 and 24 of the appendices
of my first report that showed that the -- that
transpirational losses might have been 40 percent of the
post 1970 losses. But the earlier losses to ET might have
been considerably less. I ignored that.

I previously mentioned that there's ground water
stored in the stream alluvium. It kind of acts like a
separate aquifer from the basin fill aquifer. And the
effects of that storage and slow release of water back
into the river during dry periods, in other words, the
increase in base flow associated with that, was also
ignored.

And then a general uncertainty of predevelopment
conditions. And the slides where I mentioned that in my
original talk were given there,

Q. Moving on to slide 46.

A. Let's look at sinuosity. I used a sinuosity of
1.5. 1In the classic work by Leopold and Wolman, they
pointed out that 1.5 might be the lowest possible value.

A lot of recent work that further refined their original
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work shows that the lower threshold sinuosity for -- this
is for meandering self-forming rivers like the 5an Pedro.
The lowest limit might be about 1.3.

Q. This is slide 477

A. So let me go back to that. Let me finish the --

Q. So back to slide 467

A. Yeah, I'm going back to that slide. There was a
previous study -- I think it was presented to this
Commission -- where a sinuosity of 2 was used. I chose to
use the lower figure, and I stuck with Leopold. I used
1.5. This 1is conservative,

If I used a sinuosity of 2, I would get a lower
slope of the river. When you get a lower slope, and you
are, say, dealing with a specific discharge 1like 30 cubic
feet per second, once you lower that slope, then what has
to happen? The depth of the flow would increase and the
widths will increase. The width of the flow would
increase.

So if I was trying to stack the deck in favor of
navigability and trying to create more depth, I would have
used the bigger sinuosity. I didn't because I wanted to
be on the low end of this. I wanted to be conservative.
I'm going to explain why.

You have small ripples associated with meandering
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streams. You'll have pools and riffles develop. They're
very small. They're not big pools and riffles that you
see on mountain streams where you have a lot of rock and
so forth. They're -- but if you look at it very
carefully, you'll see that. And a lot of diagrams you'll
see in textbooks that are explaining this don't -- they're
cartoons, and they're -- everything is amplified so you
can see what they're talking about. But in reality
they're generally very small.

Q. And this, just to be clear, you're now on slide
47, correct?

A. Okay. There's a few hard rock constrictions in
the river. I think there's about three. And you can get
a steepening of slope there and possibly a reduction in
the depth of flow. So I stayed conservative on this
because, you know, the navigability is looking at
conditions all along the entire river. So these
fluctuations in channel geometry and the small ones
associated with slope and so forth will affect the
navigability. So like I say, I'm stay -- I stayed
conservative on the low end. Okay?

Q. Okay. Moving on to --

A, Let me just add one thing on that. If you look
at existing surveys of, say, cross-sections atong the

river and so forth, you're looking at the effects of
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humans on the river. So because of the severe
disturbances and head cutting and so forth that's
occurring along the river, you're going to see situations
where the slope would be except -- quite a bit more than
what I've used in this study.

You'll even see situations where the slope will
reverse because I've showed an example in the supplemental
material where this tributary in Benson completely -- it
carried so much sediment it completely filled up the
culvert at the railroad and the highway, completely filled
the culverts and so forth. And that material will -- you
know, went on.down to the river, and it could have put a
big deposit in there and actually formed a dam.

So when you look at present conditions or, let's
say, non-natural conditions, you're looking at things like
that that might have existed under natural conditions but
on a much smaller magnitude and a much less -- much
smaller frequency.

Q. And now moving on to slide 48.

A. Okay. This is slide 48. This is the -- slide
48, this is the last one I have. This kind of summarizes
what I've been saying here is you have alternating gaining
and losing reaches. And you have varying amounts of
recharge, ground water recharge and so forth, coming in

along the river, along the entire length of the valley.
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There are possible multiple channels in a
meandering river like the natural San Pedro. You can get
reaches where you can have braided flow, for example. Now
having braided flow does not mean it wasn't navigable. It
means it was probably more difficult.

For example, the Mississippi River has a reach
towards the upper end where there's miles of channel that
under natural conditions was braided and so forth. So it
does happen. And then just a general accounting of the
recognized variable hydrologic and geomorphic conditions,
such as small riffles and so forth, along natural rivers
like the San Pedro. So -- so when I put my engineering
seal on it, I'm going low end and I'm trying to be as safe
as I can when I say it was navigable.

MS. HERR-CARDILLO: Thank you. That's all we

have.

MR. HENNESS: When you say it was what?

THE WITNESS: What?

MR. HENNESS: What was the last word you just
used?

THE WITNESS: Well, it was susceptible to
navigability is what I just said. Thank you for -- I'm

saying it was susceptible to navigability, the low level
springs, 80 percent of a typical year.

MR. HENNESS: 80 percent of a typical year.

Coash & Coash, Inc. (602) 258-1440




1p."7:16

10:

10

10:

10:

10:

10:

10:

10:

10

10

10:

10:

10:

i0

iz

10:

10

10

10

10:

07:

1071

07

07

07

07:

07:

07:

:07:

:07:

07:

08:

08:

:08:

:48:

20:

;20

:21:

121

21:

:18B

22

30

:39

: 40

:43

50

50

52

52

57

:58

59

01

03

48

57

58

01

01

02

o

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

41

THE WITNESS: There's a couple of summer months
where all along the river because of the high
evapotranspiration, it wasn't -- it wasn't -- I didn't
consider it susceptible using a federal standard.

MS. HERR-CARDILLO: That's all I have.

THE CHAIRMAN: Any other Commissioners have any
questions for Win on this presentation?

Breedlove?

MR. BREEDLOVE: No, sir.

THE CHAIRMAN: Ms. Herr-Cardillo, we will offer
you an opportunity after Win is done.

MS. HERR-CARDILLGO: Thank you.

THE CHAIRMAN: Mr. Sparks?

MR. SPARKS: Mr. Chairman, would it be possible
to take a very short break while we set up and --

THE CHAIRMAN: Certainty.

MR. SPARKS: Thank you.

(A recess ensued from 10:15 a.m. until

10:20 a.m.)

THE CHAIRMAN: Ready to begin. For the record,
we shall note the presence of all commissioners, Mr.
Breedlove and Mr. Hjalmarson.

Mr. Sparks, you may proceed.

MR. SPARKS: Win, I presume you're over there

someplace, but I can't see anything. I just saw the light
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shining off your glasses. That's good. Are you there?

THE CHAIRMAN: Mr. Sparks, we'll get lights on.

MR. MEHNERT: He needs to get the microphone on.

THE WITNESS: I'm here. After riding in that
freeway traffic though, I feel a little goofy.

THE CHAIRMAN: Win, could you move that
microphone closer to you for purposes of the tape.

MR. SPARKS: Pardon me, Mr. Chairman. If we
leave this light on, can the Commission still see the
screen up there?

THE CHAIRMAN: Are you going to he referring to
slides?

MR. SPARKS: Sometimes.

THE CHAIRMAN: Okay. We'll see what we can do to
make the difference. We just wanted to make sure you
could see the witness.

MR. SPARKS: T know he's up there now. I heard
his voice. Win and I are old enough that we don't go
towards the light just because somebody says go this way,

you know.

CROSS-EXAMINATION
BY MR. SPARKS:
Q. Win, are you comfortable up there?

A. All things considered, I'm okay.
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Q. I just -- I want to go back a little bit into
your background, and sometimes I'm being pretty facetious.
You probably know that. But as I recall, we were both
over at ASU about 1962, weren't we?

A. Yes.

Q. And as I recall, you were one of the really
brilliant guys over in the engineering department trying
to make an academic institution out of what we were
dedicated to making a party school. Do you remember that?

A. I remember they became -- the engineering
department became nationally accredited when I was there,
and it was a little different environment than it became
or it was before and after.

Q. Guys like me were over in the chemistry building
trying to make enough pureol to keep the professors oiled
and to make a party school out of that place. Do you
remember that?

A. Oh, I was either working or studying.

Q. Yeah, you didn't look up, huh?

A. I didn't look up.

Q. See, I was -- I was sure that you would be
careful about admissions against interest even after this
time.

A. I was married, and I had two babies. I was not a

party animal.
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Q. I can understand why. Well, just to get the
record clear for bias that the commissioners might have, I
graduated from both universities in Arizona so that I
never lose the ASU/U of A game. And you taught at U of A
after you left ASU, didn't you?

A. Yes.

Q. You taught some courses on gaging and stream
measurement?

A, Not quite. I didn't quite hear that.

Q. You taught some courses on gage -- stream gaging
and stream measurement?

A. I taught -- I was an adjunct professor at the
University of Arizona for eight years. I took classes
with Dr. Simon Enjay when he did his hydrology field
camps. He did that twice a week for each semester, so I
would come in and take over his classes. And I discussed
subjects that he knew I was good at, but they were a
variety of topics for the advanced surface water hydrology
students. And he always had a question on the test on
what I said.

Q. We're going to have a question on this test about
what you said. That'll work out?

A. Okay.

Q. And in your report -- well, first of all, you

used some terms. And it's not that the Commission doesn’'t
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understand the terms, but the record may not understand
the terms. S0 I need to clarify a few things.
You remember -- you referred to geomorphology.
And what in your opinion is geomorphology?
A. Well, it's the -- it's the -- in simple terms,
the shape of the earth, specifically for the subject at
hand here. It's the morphology or the -- or let's say the

geometry and so forth of the river channel area itself.

Q. Does it include the way the earth changes over
time?

A. Yes.

Q. And the earth changes over time because of a

number of natural environmental conditions like, for

instance, precipitation or rainfall, snowfall; is that

right?
A. Yes.
Q. And gravity has a significant effect on that?
A. Absolutely.
Q. Chemistry?
A, Gravity, chemistry, or coriolis effect.

THE COURT REPORTER: What?
Q. (By Mr. Sparks) I'm sorry? I didn't hear the
last part.
A. Coriolis effect, the earth's rotation has an

effect on it.
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Q. Well, that's pretty esoteric, but we're not going
to get into the 19-year cycle of the moon or anything like
that here, but we might could talk about that later.

But when it comes to geoformolog --
geomorphology, basically in the earth's geological
history, tall things tend to erode and become shorter
things over a period of time like mountains become smaller
mountains, lower mountains; is that correct?

A, That's generally correct, but some mountains are
becoming bigger.

Q. I heard that rumor. And the Kilauea is an
example of that. They're still making real estate over
there, aren't they?

A. I guess so.

Q. Generally in the San Pedro Valley, the highest
point in the valley are the mountains right on the border.
They range up to 7,000 feet, don't they?

A. I believe so. I'm a little fuzzy on that. But,
yeah, they're up in that area, yeah.

Q. And where the San Pedro crosses from south to
north on the international border with Mexico, about what
is the elevation of the stream bed?

A. Oh, wow. I'm a little fuzzy, 3,000, 4 -- 3 to 4,
somewhere in there, I think. I'm a little fuzzy on that.

Q. And you were in charge of the gages on the S5an
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Pedro and the Gila in your career at USGS, weren't you?
A. I was the sub (inaudible) for the Tucson office,

and those gages were operated under my supervision. And

also I -- for many years, I was a surface water specialist

for Arizona.

Q. Do you recall the approximate elevation above sea
level where the 5San Pedro meets the Gila?

A. What is 1it, a couple of thousand, something like
that. I'm -- I'm -- I'm rusty on that. A little less
than a couple thousand, I think.

Q. For purposes of this general conversation, would
you think it would be reasonable to say that in the length
of the San Pedro in the United States, it ranges from
about 4,000 feet at the boundary to its confluence with
the Gila at about 2,000 feet?

A. Well, like I say, I'm a little -- I'm -- that's
very rough, yeah.

Q. That's pretty much the way I do stuff. I mean,
it's pretty rough all around, I guess.

A. Okay.

Q. And the water that falls on the watershed
including the higher elevations, it's seeking its own
equilibrium, isn't it?

A. Can you -- can you explain that? What do you

mean by --
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1070201 1 Q. It's seeking a place where it's in equilibrium
10:30:06 2 |with gravity and the circumstances around it?

10:30:09 3 A. It is -- 1it's seeking -- it is seeking -- it
10:30:16 4 | tends to seek an equilibrium, but it may not be in full
10:30:21 5 | equilibrium.

10:30:24 6 Q. No, it's a seeking that I'm speaking to. So
10:30:28 7 | this, the water that falls on the watershed at the 5an
10:30:33 8 | Pedro in the system that it finds itself in is seeking
10:30:36 9 | equilibrium with the water in the Sea of Cortez where the
10:30:41 10 | Colorado meets the Sea of Cortez, isn't that right?

10:30:43 11 A. 1 guess, yeah, in a very general sense.

10:30:49 12 Q. And I want to refer to one of your slides. I
U“msa 13 | believe it was -- it might be page 30 in your original
1?3Lov 14 | report. I don't see a slide number on it, but it's where
10:31:12 15 | the -- you refer to the dark paleosols, paleo soils, dark
10:31:19 16 | soils, and it's page 30 of ejther the -- let's see. Maybe
10:31:24 17 | your appendix.

10:31:26 18 A. That's in the appendix? Yeah, let's see.

10:31:29 19 Q. Page 30. It's on page 30, if that's page 30. I
10:31:54 20 [don't know.

10:32:04 21 A. Let me go -- I'm having trouble finding myself
10:32:06 22 | here., Okay. Now I'm in that area. I need my

10:32:48 23 | granddaughter here to run this thing. I've got a lot of
10:32:55 24 | slides here I'm working my way through.

Z%LU:ST 25 Okay. You're talking this section right here on
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cienegas?

Q. Probably.
Okay. That one?
There you go.

Is that the one? Okay.

SR SR

Yes. That dark up in the left corner, it says
dark paleosols. See the arrow? I think you testified
that that dark material was laid down during a period of
very slow moving water; is that correct?

A. To get that kind of environment, it would be a
very wet or cienega type environment.
And the --
And --

Pardon me.

o R

No. Go ahead.

Q. And that dark material is as a result of
decompensation -- decomposition of organic material like
plants and animal life, isn't that correct?

A. Yeah, and it occurs where there's a low oxygen
content because the soil is saturated. It also takes a

long period of time. So it's an indication of stability.

And to further explain that, it -- it's actually
a history right in front of you there. It's -- it is in a
sense a -- let's call it a scientific history of what was

going on for predevelopment.
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Q. That particular band across there, do you have
any idea the age of that deposition or that -- the
creation of that deposit?

A. It's -- it's more than a few hundred years.

Q. Are you familiar with any of the paleo
archaeological sites in the San Pedro?

A, I scanned through them. I didn't focus on them,
no. I had too much other reading to do.

Q. Well, it's clear you've done a lot of it, and
thank you for that.

But are you familiar generally with the discovery

of a mammoth and with a hunting site by paleo people --

A, Yes.
Q. -- around 13,000 years ago?
A. Yes, I am. I read that. Same thing occurs up in

the Verde Valley area, S5Sedona.

Q. And do you have any idea whether the age of that
dark band material at this location is in any way related
to that era --

A. No.

Q. -- in the San Pedro Valley?

A. No, sir, I don't.

Q. You clearly have done a lot of reading and
documentary work. Are you familiar with any stratographic

studies of the different layers, sediment depositions in

Coash & Coash, Inc. (602) 258-1440
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the San Pedro Valley?

A. No, I didn't -- I didn't study that, and that's
out of my area of expertise, I did talk to people about
this. But Arizona gecological survey people who had done
all the recent, you studies, in there, I did discuss it
with them. But no.

Q. And you testified earlier that you're a
volunteer, and I understand that volunteers have, unless
you're retired, you have limited resources. So you didn’
do any independent research in the deposition of soils in
the San Pedro Valley, did you?

A. No. I read some in a soil conservation survey.
And I only looked at the one at the upper end. But, no,
did not go into studying that. Like I say, I relied on
experts. And I -- like, for example, I came up with a
representative sediment composition for the whole river,
and I discussed that with -- with experts.

Q. I remember that. And I think that you said that
for purposes of establishing if this is -- if a problem
with this word ”hypothetical," then tell me.

But for purposes of establishing a hypothetical
stream bed configuration in pre-1760 conditions, you used

a sediment type of sand -- of sand, right? And sand and

finer materials?

A, The -- well, this cut bank that we're looking at

t

I
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here shows that the early -- or the material closer to the
surface before head cutting occurs was clay, silts, and
some sand.

Q. And is that closer to the surface, you mean above
the black layer?

A, Well, the black layer is part of it, yeah. But
in that general zone there where the river resided before
all heck broke loose in regard to head cutting, yeah. It
resided in that -- in that environment. That's different
than the environment now.

Q. And would you characterize the soils below the --
types below the black layer in some way? How would you
characterize those or the materials?

A. I didn't really -- I don't want to comment on
that. I didn't really study that. I focused on where the
predevelopment river was. That was my main focus.

Now I have a lot of experience with the river
since roughly 19 -- in the 1970s on. 1I've been on that
river a lot. But that was not a focus of what I was doing
here, so I -- I don't want to answer that.

Q Who's the person in that picture there?

A. I don't know.

Q So it was a not picture you took?

A. No. 1It's a reference back there. The BLM hired

Lo-Cal -- they call themselves Low Clouds Hydrology, but
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107945 1 |1it's a BLM report, Bureau of Land Management report.
10735:49 2 Q. In your effort to determine -- is it safe to say
10:39:52 3 1 you were trying to determine where the San Pedro was prior
10:39:57 4 to 1760; is that correct?

10:39:59 5 A. In my report, I -- I said that we don't know for
10:40:10 6 | sure what -- when predevelopment was. And what I've been
10:40:18 7 | arguing about here 1is that before -- or since 1850, we
10:40:18 8 | know there's been big changes. So some time before 1850,
10:40:22 9 | you could -- you could say: All right. For some time
10:40:23 10 [ back there where we could consider it natural, but I'm
10:40:27 11 | arguing that this method I used doesn't require you to
10:40:32 12 | pinpoint it. That's the beauty in this method.

B3 13 Q. That's okay.

S:;ﬂv 14 A, So somewhere back in time, and it could go back
10:40:40 15 | according to the history that we're aware of, it could go
10:40:44 16 | back 300 years to get to what we would consider a fully
10:40:47 17 [ matural state.

10:40:49 18 Q. Yeah, I might have misunderstood your previous
10:40:51 19 | testimony. But back in the days when you were at Bisbee,
10:40:54 20 | remember that ordeal, the marathon man thing?

10:40:58 21 A. Yes.

10:40:58 22 Q. I thought you testified that you thought it was
10:41:04 23 | essential to the reconstruction of the river in its

10:43:11 24 {natural state to go back to prior to 17607

KEJJB 25 A. To be -- to be absolutely sure you're out of the

Coash & Coash, Inc. (602) 258-1440
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effects of humans, yeah, you'd have to go back. I think I
said something on the order of 300 years. But -- but it's
not that important. In my mind, it's not that important
precisely where that is.

Q. Okay. I -- referring to the slide that's on the
screen, and it's -- I'm referring to it as page 30 of your
appendix. Is that the right way to identify that?

A. Say that -- please say that again.

Q. Page 30 of your appendix, is that the correct
identification for the slide on the screen?

A, I didn't number of slides on the appendix.

Q. Well, from that page in your appendix.

A. I'm looking at the appendix that's attached to
the main report, so I can't -- I don't have a number for
you. Let's see. Let's see if I can dig up.

MR. SPARKS: Mr. Chairman, may I approach the
witness just for a second?

THE CHAIRMAN: Most certainly.

MR. SPARKS: Thank you.

Q. (By Mr. Sparks) I pulled this out of the book
that you provided to me or to us. Is that the page from

your appendix?

A. See, the appendix are the Power Points. The
appendix is the Power Points. I don't have a report.
Q. So this -- this is a page out of the report then?

Coash & Coash, Inc. (602) 258-1440
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A. That's out of the top -- that's the -- that's

the -- the print of the Power Point.

Q. And is it -- is the print of the Power Point page

30; is that what --
A, Yes.

Q That would be the way to find it?

A That's right.

Q. Okay.

A JOkay. I got -- I see your point. Yes.
Q Thank you.

MS. HERR-CARDILLO: If I can help with the

terminology, that's a handout that has two slides per
page. So it's a printed handout, part of the Power Point

program. So maybe we refer to the hard copy that was

submitted as the handout.

MR. SPARKS: Refer to the hard copy as the

handout?

MS. HERR-CARDILLO: Correct.

MR. SPARKS: Oh.

MR. HOOD: It's actually identified as the
appendix.

MS. HERR-CARDILLO: Oh.
MR. SPARKS: Yeah, I thought it was but --

MR. HOOD: Appendix, page 30,

THE COURT REPORTER: What is your name, please?
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MR. HOOD: Sean Hood.

A. Let me say one thing. And in regard to what
we're looking at here, the purpose of this slide we're
looking at is to show that there was a stable environment
over a couple hundred years ago.

The period that we're looking at isn't
necessarily the material I'm saying the river resided in.
The cienegas tended to be on the sides of the river, both
sides. They were not continuous. They were spotty. But
they went all along the whole river, It wasn't a
continuous cienega. It wasn't a continuous marshy area.

And some people are confused about these things
in that they think that maybe they were in the river
itself, but that's not true. They're on the sides, and
the river is formed in the sediment as I described in my
analysis. Does that help?

Q. (By Mr. Sparks) Sure. And if you are looking af
that slide, you see that black layer that goes there?
That black layer extends under the top -- the top material
some unknown distance?

A, It varies. That distance would vary, yes.

Q. And that distance, there should be a similar
black layer on the opposite site of the river; is that
correct?

A. No, sir.

Coash & Coash, Inc. (602) 258-1440
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Q. I'm sorry?

A. No.

Q. No?

A, No.

Q. No. And the reason there wouldn't be a similar

layer on the opposite side is what?

A, Well, you would have to assume that the cienega
environment was on that side also, and it wouldn't
necessarily be there. 1In some cases, we would find it on
both sides. Now a lot of that evidence, of course, is
gone now because it's eroded away. But so it would take a
rather large, let's say, cienega environment to have it on
both sides, but it could be on one side or the other or
both.

Q. That would be an indication -- the slide at page
30 of the appendix would be an indication of a point on
the river in previous time when it was a slow -- broad,

slow moving river; right?

A. When it was natural and it was a meandering
river, yes. And it's -- and like I say, I'll say it
again, the purpose of this is -- this slide is -- this

shows a stability. In order to get that environment to
form, that dark soil, it had to be stable for a long time,
thousands of -- probably thousands of years.

Q. And the thousands, I referred to the paleo site

Coash & Coash, Inc. (602) 258-1440
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with the mammoth, that was approximately 13,000 years ago.
Are you -- have you tried to identify the soils in, for
instance, this cross-section --

A No.

Q. -- 1in terms of Pleistocene versus Holocene soils?

A, No, I didn't. Like I say, I relied on the
Arizona geological survey 1in particular on that particular
aspect of this.

Q. And the Holocene soils would be approximately the
last 10,000 years of soil deposition?

A, Yes, sir.

Q. When you relied on those studies, did you attempt

to determine the age of the soils in, for instance, this

example?
A, No.
Q. In terms of the record, would the soils above the

carbonaceous layer be younger or older than the materials
below it?

A, They'd be younger.

Q. And do you have any information that leads you to
conclude how long it would take to deposit the soils above
that carbonaceous layer?

A, That did not enter into what I did. Like I say,
I relied on -- on the people that specifically studied

this, the scientific experts.
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Q. In any of your work, did you try to determine the
lateral, the width of the stream San Pedro in any previous
time to 17607

A. No, I didn't -- I didn't focus specifically on
precisely what you just asked, no.

Q. So in the width of the San Pedro, I believe, that
one of the -- I'm sort of a victim of not remembering what
your slide numbers were this morning, but it seems like
there was -- it seems like there was a reference to a
couple of observations in the river that were made
firsthand about two years apart. I don't -- it seems like
those -- that reference was around slide 39 or so of your
deposition today?

A, Well, the first reference is by Parke in 1855,
and that was the Pacific Railroad survey. And the other
three were the wagon road survey and then this Tevis,

Q. Do you know how -- in those observations, do you
know when the report was written compared to the reference
to the observation, the year of ohservation?

A. That's an interesting question. They were -- no,
I don't know exactly. I do know when it was submitted to
Congress. And I think there are some dates on the
signatures. Like when Lee reviewed Hutton's work, I think
he signed it and -- but, you know, I don't think I have

the date. This document, this -- I have a book that has
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that document. And I remember looking at this, and I
couldn't find a specific date on the signature in the
document that was submitted to Congress. And I thought it
was a little odd.

Q. I think your observation was that you thought it
was really unusual that the reference in both observations
or reports would be a slow and limpid river?

A. I thought the way it was stated, it was a little
unusual. Now to explain that a little bit, there is a
spring in Texas that was on the railroad route. So the
surveyors had gone by a big spring in Texas called the
Limpid Spring. And then "limpid" was a word used in the
survey of the 49th parallel by -- and it could have been
one of the surveyors here that on that 49th parallel
survey, you know, when they were looking for a railroad up
there.

So the word, to the best of my knowledge, the
word was used three different times directly in connection
with the surveying. And I do know there was a spring in
Texas called that.

S0 I thought the way it was described, the
similarity was remarkable. And that's when I went to the
trouble to find out that -- I found that Hutton was
involved in -- he was the engineer on both surveys.

Nobody has ever told me that. None, in all the history
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written about this, nobody's ever mentioned that.
Q. So you think he was referring to his earlier

reference when he said "slow and limpid" then?

A. No, I'm not implying that. It's just I -- I
think he made -- I think he made both observations.
Q. Do you know at what point in the river he was

observing that character --

A. It's down near --
Q. -- characteristic?
A. -- the mouth of Aravaipa Creek, down in that

general area.
Q. The general area of what?
A, In the Aravaipa Creek area. It's down close to

the mouth. It's in that general area.

Q. Do you think he was observing Aravaipa Creek
as --
A. No. 1It's in that area. That's all.
Q. Yeah. Now the reason you went to all this -- you

-- I wanted to ask you also to clarify your reference to
"base runoff." Is that a term that you created for
purposes of this report?

A. For the term "runoff"?

Q. Base runoff.

A, Base runoff. No, base runoff would be natural

base flow. And it's -- it's used -- it's been used by the
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USGS.

Q. I thought you made a distinction in this report
and your testimony between "base flow" and "base runoff.

A. Yeah. "Base flow" is a more general term that
can be natural or unnatural. "Base runoff" is natural.
When USGS uses the term "runoff,” it's natural.

Q. Perhaps you have those -- those -- the terms
inverted, "base flow" as a natural condition runoff?

A. Well, you could say it that way, and as long as
you explain, all right, it's base flow, but it's the
natural base flow. And a shorter way of saying that is
base runoff.

Q. But base runoff includes surface water as well,
doesn't it?

A, Well, the term "runoff"” used alone -- like the
term "flow" can either be from ground water or surface
water. S0 what's your point?

Q. My point is only trying to clarify what your
testimony is. And my understanding was that you were
making a distinction between base flow and base runoff.
And my understanding of what you said is that base flow
was a natural condition runoff that would occur when --
the absence of precipitation?

A. No. Base runoff, base runoff --

Q. I was saying "base flow."

"

in
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A,  "Base flow" is a general term. And I said "base
flow," and then I qualified it by saying if it's for
natural conditions, it would be such and such. You know,
you could use it in that context.

Q. Maybe we could resolve it for the time being by
asking you, does your concept of base runoff include

precipitation, runoff from precipitation?

A. No.
Q. No?
A, Total runoff would -- well, you know, there's

direct. I was very clear about this on covering what
direct runoff was and what base runoff was. I showed
several slides on that.

Q. So your reference to base runoff and base flow
are referring to the same flow?

A. They're both flows coming from the ground. One's
natural, and one is general. It could be natural, or it
could be man-caused, man-affected, by wells and whatever,

I'll add something here. Perhaps you're not
clear on this because you've read Arizona Department of
Water Resources reports and Arizona Department of
Environmental Quality reports. But the state of Arizona's
been a little sloppy on this.

Q. Your suspicions about my having read that are

accurate certainly.
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A, Okay. Well, I -- 1 --

Q. I'm just trying to clarify the terms here.

A. I'll just throw something out here just in
general. There are some early ADWR reports and Arizona

Department of Environmental reports that refer to flow as

"natural when there was a lot of dirrigation going on.

And that might affect -- I'll add one more thing
here. My attorney friend here might be cringing right
now. I was hired by two attorneys -- one of them was just
in this room at our break -- just to analyze the Little
Colorado River and what flows were being used there. And
I determined that it wasn't runoff. It was affected by
diversions. So the decisions made for this Commission to
not include The Little Colorado might be affected on
exactly what we're talking about on the misuse of what
runoff is and what stream flow is.

Q. Let me see if I can understand. The reason why
you didn't -- you're familiar with the concept of

retrogressive analysis in the computer field, are you?

A, Retrogressive or do you --

Q. Retrogression, retrogressive analysis.

A. You mean regression.

Q. Regression?

A. Yes, I consider myself very experienced with

statistical analyses.
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Q. Did you have enough data to do a retrogression
analysis of the San Pedro for purposes of this report?

A. No, I didn't. I didn't see a need for it. No, I
didn't do one.

Q. And the reason you used the methodology that you
did is that if you were looking at the San Pedro on
February 14th, 1912, at that time, you saw a river that
would not be navigable; isn't that correct?

A, At 19127

Q. Yeah.

A. That's right. It was -- well, let's see. Let's
just say that I wouldn't be looking at a natural river.

Q. And because you wouldn't be looking at a natural
river is because of human activities prior to 1912; is
that correct?

A. Yes.

Q. But that's a river that we found ourselves with
on February 14th, 1912. It was that river that wasn't

navigable; correct?

A, From what I know, parts of it would not have been
navigable, yeah, all the -- you know, all the time. Now
you want -- it's very hard to answer that question in a

general sense.
Now part of the year, it might have -- you know,

I would expect it to have been navigable. You know, 1in
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the winter where there was low diversions and ET was low,
it might have been navigable.
Let me try to help you out here.

Q. That's okay. I just need to stick to my
questions here so I can get done what I need. I need your
help. That's for sure.

One of the things I wanted to ask you about is I
believe it was -- I don't see a reference number. You --

MR. SPARKS: Since it doesn't have a reference
number, may I approach the witness, your Honor or Mr.
Chairman?

THE CHAIRMAN: Yes.

Q. (By Mr. Sparks) This is a front and back, and I
don't know which is which, but I think that's the front.
Do you recognize that from your report?

A, No, I don't. But --

Q. Okay. If you don't, that's okay.

A No, I -- I -- I'd have to look at my report. I
don't recognize that one slide.

Q. Okay. Let me just ask you a question about the
words on that page then. You refer to in your analysis as
that you refer to the mean in the various references that
you make, isn't that correct, the mean?

A. Well, I use "mean" or "average." I interchange

them. To me, they both mean the same thing.
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Q. And "mean" and "average" mean the same thing,
don't they?

A. Yeah.

Q. And the mean or average is like in an annual mean
or average it's 365 days is the number of units you use to
determine the mean average; correct?

A. Well, now "mean average" is kind of meaningless.
I guess that's a pun on words. A common -- yeah, make a
comedy out of this.

A common way of describing it is average annual
runoff or average annual flow. And that would be the
average for -- you could say, all right, the long-term
average annual flow is such and such. And that would
imply that for all the years of record, the average of all
those years is such and such. Or you could say the
average flow for 1967 water year was such and such. And
that would be the average of 365 days.

Q. So you need to distinguish or you distinguish
obviously between the annual flow, the mean annual flow,
is the same as the mean average flow. It's the average of
all the years of record; right?

A, I don't recall using "mean average" like you're
implying. I don't recall that, and I did not create the

Q. Okay.

Coash & Coash, Inc. (602) 258-1440




11:

11:

11

11:

1i:

11

11:
11:
11:
1(‘
11:
11:

11:

11

11

i1

11:

11

11:

11

11:

03:

03

103

03:

03

103

03

03:

03

03

03:

03:

103

04

:04:

04

104

04:

104

G4:

:28

:33

34

135

136

33

:39

140

:42

43

147

:50

152

54

57

58

02

04

104

07

12

is

20

:22

10

11

12

13

14

15

16

17

18

18

20

21

22

23

24

25

68

A, This is not my table. I got this at Gookin's

table.
Q. Yeah, well, it's -- that's good. No problem.
A. No, it's not -- that is a problem to me when you

hand me stuff that I want to know if it's mine or not.

Q. Okay. I understand.

A. This isn't --

Q. You said it wasn't yours. That's the end of it.
That's the end of that.

A. Okay.

Q. Now I just want to talk to you about the term
"“mean" and "average." They mean the same thing; correct?

A. They mean the same thing. And when you use them
together, it's meaningless.

Q. Okay. Then we'll try to be meaningful here.

A. Okay.

Q. And you'll be in charge of meaningfuls because I

-- you've been in charge so far. So I don't think working

out --
A, Well, I'm an average kind of guy, so I'll try.
Q. That's right. Thank you. You didn't use -- in
terms of daily mean flow, it would be for a year. It

would be 365 days of flow; correct?
A. Well, to say that properly, it would be mean

daily flow.
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Q. There you go. Now if you did that for a year,
the mean daily flow for a year, you would be taking the
flow from each of those days and you'd divide it by the
number of days; correct?

A. The mean -- the mean -- no, it's incorrect to say
that the way -- to put it together the way you are., It's
not logical.

Records of spring flow are published as mean
daily flow. You can compute the average annual flow by
taking the days for the year and determining the average
of those mean daily flows. Now what that means is that
that will be the mean flow, and you can think of it as
days, or you can think of it as just the mean without a
time, mean or an average, either way you want to say it.
But when you determine the average annual runoff using
USGS records, you are doing that using mean daily flow.

MR. SPARKS: Mr. Chairman, may I approach?

THE CHAIRMAN: Yes, you may.

Q. (By Mr. Sparks) Do you recognize that particular
page?

A. This is similar to a page that was handed to me
in Bisbee. And the claim was that this was something that
Mr. Burtell had put together. But however that one he
handed me was -- had a point on it. It wasn't a dashed

line. It had a specific point for the Charleston gage.
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Q. This isn't a page that you testified to in the
past?

A. No, it's not.

Q. Oh. And this is not a page that you created?

A, No.

Q. Okay. In the appendices, you refer to, I think,
a report. You made reference to a report of some beaver
trappers, I believe, in around 1821, and the family name
was Pattie. Do you recall that?

A, Yeah. I think it was a little after 1821, but it
was right in the 1820s, yes.

Q. I think the date of his writing was about 1831.
And that would be after he was -- he was in the 5an Pedro
and Gila Valleys; right?

A, Yeah. Pattie came in twice over a two-year
period. And he did not -- those were not his writings.

He told the story to a gentleman who documented his
experience.

Q. I think in those days, there were so many beavers
in what is now called the San Pedro River that they called
it the Beaver River, didn't they?

A. That's what he called it. And he trapped so many
beavers the first time, he came back two years later at
the risk of his life with a bunch of other mountain men

and trapped more on Beaver River.
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Q. I was intrigued by one of the pictures -- two of

the pictures,
MR. SPARKS: Mr. Chairman, may I?
THE CHAIRMAN: Please.
Q. (By Mr. Sparks) I may be confused again, but I
thought that this -- that this slide was out of your

presentation. Is that out of your presentation?

A, The slide with the guys in the canoe, yeah. And

those are more along the nature of cartoons, you know,
just to kind of lighten up on the subject of beavers.

Q. Well, I'd like to lighten up on that subject.

You --

A This one is not mine.

Q That one's not yours?

A. No.

Q It's not out of your report?

A No.

Q. Well, it's the other side of this page in your
report. So -- but if you don't recognize it, it's okay.

I just want to --

A. No, it's not okay. That's not in my report.

Q. No, I said, if it's not your report, it's okay.
So the part that you do recognize is referred to as page
180 or slide 1807

A, 160. VYour eyes are as old as mine.
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Q. Yeah, that's just right. They're exactly as old
as yours, only I only have one of them. So it's 160,
slide 1607

A. The one you handed me is 160, yeah.

Q. Okay. And you do recognize that one?

A, Yeah.

Q. And that's from your report?

A, Yes, sir.

Q. Are you in that canoe?

A. No, those were -- that's just, like I say, that

was a cartoon thing to just look at the effect of beaver

dams. What I was trying to do is --

Q. Let me just --

A. Okay.

Q. -- ask this question.

A. All right.

Q. And this picture, to your knowledge, wasn't taken

on the San Pedro?

A. No, it's not.

Q. Okay. Do you consider bheaver dams an impediment
to navigation?

A. The subject of this Commission is navigability,
not navigation.

Q. Can you answer the question that I just asked,

please? Would a beaver -- would a beaver dam be

Coash & Coash, Inc., (602) 258-1440
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impediment to navigation down a river?

A. What kind of -- explain what kind of navigation
you're referring to.

Q. Well, referring to navigation in this canoe that
you're not in this picture.

A. Okay. Could be a -- for a specific use, it could
be a local impediment, and it can increase the depth of
flow upstream of it. So it can be a benefit, too.

Q. And if there were hundreds of these beaver dams,
would they be impediments in hundreds of locations?

A, It might be -- you might think of that a little
along the line of the experience of the canoers and what
they enjoy. But if you're going downstream, you might
have a lot of fun paddling right over the things. And

experts can do it.

So -- but, yes. Generally speaking, there would
be -- there would be a -- I'm not -- I really don't want
to answer that because it -- it -- it really narrows down

to the nature of the type of navigation. And the subject
of what I'm doing here is navigability.

Q. Well, I mean, I think you testified that somebody
could buy a Sears canoe in 1912 and navigate in, what, six
inches of water?

A. No. The minimum I used was one foot.

Q. Well, let's talk about that again. In terms of
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your reconstruction of the -- of the San Pedro before
human intervention, one of the things in your formula that
is required is the width of the river in a stretch;
correct? I mean, you used a formula, and one of the
portions of the formula is necessarily the width of the
channel; correct?

A. Yeah, 1 used the hydraulic geometry method, and I
determined width using that method, yes.

Q. And in that method, there are several kinds of
stream channels that you might come up with, and one of
them is a parabolic stream profile?

A. The equations associated with the hydraulic
geometry method are parabolas on log-log paper like USGS
rating curves are used that are straight line.

Q. But there's also a possibility with given
different variables of having a rectangular stream bed,
correct?

A. Not in the free forming alluvial channel like the
San Pedro or the Mississippi River or whatever, no.

Q. Well, let's talk about the Mississippi. I grew
up on that river. And in terms of turbidity, what we
always used to say around there is "too thick to drink and
too thin to plow."

Is that turbidity? Are you familiar with that

term?
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A. Well, that's -- you know, I'm talking science
here, not backwoods jargon.

Q. Yeah, that's a compliment, that backwoods part.
People there would even use the more denigrating
references.

In terms of the San Pedro, do you think that
during our lifetime that the stream has really extremes in

terms of runoffs; isn't that correct?

A. It's really extreme?

Q. Has really -- has real extremes in terms of the
runoff?

A. You just defined Arizona rivers.

Q. And that's one of the Arizona rivers with

extremes; correct?

A. They're --

Q. And you heard the Senator --

A. A one-word description of Arizona rivers is
variable. You can use it, yeah.

Q. Under their natural conditions, they were vary --
they are variable; right?

A, The range of flow and so forth is pretty targe
here in Arizona, yes. Now you can get base flow
environment where things get pretty steady.

Q. Yeah. And under natural conditions at the time

of statehood, the stream was variable; correct? It flows?
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A The conditions at statehood were not.

Q I'm sorry?

A. You said natural conditions at statehood?

Q At statehood, the stream would have been variable
flow?

A. You would have direct runoff and base runoff.
The base runoff in the absence of evapotranspiration would
have been very steady.

Q. Well, let's talk about that for a second. I
think you said earlier in your testimony last time that
the influx of riparian environment into the San Pedro
caused a reduction in stream flow; isn't that correct?

A, Yeah, I would -- if you'll let me finish the
thought about what I just said, in the absence of
evapotranspiration, in other words, in absence of the
trees along the river, the ground water inflow to that
river was very uniform.

Q. Can you think of --

A, Now -- now --

Q. -- a situation where there's an absence of plant
1ife along a river? 1It's the Los Angeles River?

A. I want to finish the thought. I'm going to tell
you how the system works. And here's how it works.

Q. I'm sure you're going to do this even if I don't

want you to,; right?
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A. Well, I can finish answering your question.

Q. Go ahead.

A. You have -- okay. Let me just do it real simple.
Real quick. The ground water coming into that river in
the absence of evapotranspiration, in other words, just
coming through the ground would be very uniform throughout
the year. The reason it varies is because of
evapotranspiration. It's evaporation directly from the
water surface as it comes out and from the trees, the
plants.

Q. Are you familiar with the studies that --

A. And in the winter -- in the winter -- in the
winter, there's hardly any. So the base flow is up pretty
high. In the summer, there's a lot of ET, and the base
flow's down real low.

Q. Are you familiar with the studies that show that
the evaporation or transpiration from plant life along the
river is about equal to the evaporation from the surface
of the river?

A. That's not quite -- not quite accurate. Each
plant has a different rate. That's not quite accurate.
But something on the order, a general figure would be 4 to
5 foot per year per acre.

THE COURT REPORTER: Foot -- I'm sorry. Foot?

A. Foot per year, four or five feet of water a year
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11

11:

11

11:

11

11:

11:

11:

11

il:

11:

1i:

11:

11:

11:

11

11:

11

11:

11:

:18:

18:

:18:

18:

:119:

19:

15:

19:

119

15:

15:

19:

19

20:

120

20:

:20:

20

20:

151

52

55

55

59

02

c8

12

18

121

:25

:28

:34

40

44

49

:h5

11

:13

14

17

123

25

:30

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

78

in a --

Q. (By Mr. Sparks) And was --

A. -- in a very wet environment or directly from the
river?
Q. And what about the evaporation at the same sector

in the river from the surface?

A. About the -- about the same, the direct -- it
depends on the location on the river, but five foot a year
is a very common evaporation from directly from the water
surface. Depends on how much shading you have and so
forth. But 1f it's in a canyon and if it's in a windy
area, whatever, but anyway it's in that neighborhood.

Q. Let's go back to the profile of your hypothetical
pre-1760 river bed. One of the -- you provided more
testimony this morning. But one of the factors in
determining that reconstructing the hypothetical river bed
back in the day is the sinuosity of the river, isn't it?

A, The sinuosity was analyzed separately from the
channel geometry.

Q. But you --

A. I used a method, and it's in the report, but I
used an old, very reliable method to determine if it was a
meandering river or not.

Q. But sinuosity is required calculation to

determine one of the elements of that formula, isn't it?
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A. Yeah. One -- like I explained this morning,
yeah. The sinuosity controls the slope of the river. And
sO associated with the slope are the width, depth, and
velocity. So it does affect the computation of width,
depth, and velocity, yes.

Q. But the gradient of the river from one segment,
from the high point in one segment to the lower point in a
segment, that also controls or it influences sinuosity,
doesn't it?

A. I'm using gradient and slope as the same thing.
You mean gradient of the valley or gradient of the river
or slope of the valley or slope of the river? What are
you talking about?

Q. I'm talking about the slope of the river. And
that is what influences the sinuosity, doesn't it?

A. No. The sinuosity influences that -- it
determines that slope. What affects the sinuosity is the
gradient of the valley and many other things.

And I showed that scale from the U.S. Geological
Survey report that shows the balance involved in a river
like this. It shows that if you alter the sediment size,
it'll affect the whole system or, you know, and so forth.
Or you change the discharge, it'll affect the whole
system.

Now I don't want to go into trying to explain
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that to you because it is very complicated.

Well, the problem is I do want to talk about 1t.
Well, sir, there is a --

So we get to talk --

There is a balance of --

o p o PP

Right now, we get to talk about what I want to
talk about. So --

A. Okay. Go ahead.

Q. If you just would -- if you just try to stick to
this part for the time being.

Are you telling the Commission that the change in
elevation of the bed of the river does not affect the
sinuosity of the river?

A. If it is a uniform change and nothing else
changed, I would expect everything to remain basically the
same., But that's not what happened.

Q. Not what happens because between the Mexican
border and the Gila River where the San Pedro flows into
it, there's a 2,000-foot change, isn't there, in the
elevation of the river bed?

A. No. There's a -- there's a grout over -- over
the length, yeah, that establishes the gradient, let's
say, of the valley. And within that valley is this
sinuous -- well, what was this sinuous natural river, yes.

Q. And in the sinuous river, one of the factors that
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you're trying to determine is in sinuosity is whether you
should use something like a 1.3 or a 1.5, which is what
you used in your study, or a 2 or a 4 in that formula;
correct?

A. You make an -- I made an assumption as to what
the sinuosity would have been based on classic work. And
I used Leopold's -- Leopold Maddock's number. But I could
have gone down a little lower if I'd wanted to. But I
stuck with the old -- the old guy, the guy that was a
little -- actually a little older than you and I.

Q. I'm for sticking it out with old guys, you Kknow,
That works for me.

A, Yeah. So -- so I just selected that number. And
like I say, I did it because I wanted to be conservative,
I'm not trying to create some wild, you know, navigability
thing here. I'm trying to present what I think it really
was.

Q. And one of the other factors that you -- so you
determined that 1.5 was going to be the -- would be the
one factor you would use related to sinuosity; correct?

A. That's the number I used to determine the slope
of the river in the subsequent computation.

Q. And another thing that you used was the
assumption that it was a fine sand bottom in the river;

isn't that correct?
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A. No. I assumed the entire environment was what I
said: It was basically sand, silt, and clay.

Q. And if the environment was actually sand, gravel,
and cobbles, then it would be a different kind of river
bed; correct?

A. I wasn't focusing on the river bed. I was
focusing on the river shape, and I was focusing on depth,
width, and velocity.

Q. But you were focusing on the contour of the
channel for all of this testimony, weren't you?

A. When you say contour, do you mean cross-sectional
shape or what do you mean?

Q. The shape.

A, The cross-sectional shape? Will you be specific
with the question, please.

Q.  And you were --

A. Was that the -- was that what you were talking

Q. That's what I'm talking about.

A, The cross-sectional shape. Okay. You can go
into your hydraulic geometry theory and go into the
reference I gave on Osterkamp's report, and you will find
that on a cobble river when you apply this technique, you
will actually get a deeper, narrower river, all other

things remaining stable.
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Q. You also may be getting a braided stream with
lots of riffles; right?

A, You -- yeah, you get riffles, yeah. You get rif
-- what I'm saying is you get more depth and therefore
more, more, let's say, more -- you might be all year you
could -- you might come up with a conclusion it was
navigable. It might be, you know, navigable all year if
you'd done things like that.

However, the difference is you get for these
little differences in the channel material or the materijal
that the river is formed in that forms the shape of the
channel, the differences aren't all that great from one
shape to the other and therefore the effect on the
analysis of the navigability.

Q. But in your analysis, one of the things that was
a constant was that there was a sand, fine sand, and clay
composition of the stream bed in pre-1760 periods;
correct?

A, You keep saying 1760. I don't know where you got
that. 1I've been saying --

Q. Well, I thought I got it from you, but if you
want to use a different reference --

A, I used a different -- in my report, under natural
conditions, let's just say under natural conditions, that

somewhere back there, it became natural. And I'll argue
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my method doesn't require you to pin it down to 1760 or
anything like that. It would definitely be before 1850.

But under those conditions, I concluded that it
was a sand -- basically a sand, silt, clay environment.
And T plugged that into the hydraulic geometry equations
developed by Osterkamp which are refined from the original
ones from Leopold. And I --

Q. But you needed --

A. And I came up with the velocity, depth, and
width.

Q. Right. And that's -- that type of composition of
soils was necessary to your conclusion here; correct?

A. Yes. But like I just said, it's not that
sensitive to the type. You can -- okay. If you made it
all sand, it would tend, it would tend to widen it out and
make it very shallow. And it would start going into a
braiding environment. It would want -- it might want to
go in that direction. It would start approaching that
kind of channel.

Q. Yeah.

A. But it wasn't that. 1It's critical that there's
clay in it and silt.

Q. Well, it's also critical that you use the factor
of 1.5, isn't it, in sinuosity?

A. That's basically separate from the analysis. The
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1.5 gets you the slope, and -- and -- and that's it.

Q. And the other thing --

A. SO now --

Q. -- that was necessary is for you to confine the
channel; isn't that correct?

A. The 1.5 was necessary to what?

Q. It's also, in order to arrive at the conclusion
that you made, it's necessary for you to have a confined
channel for purposes of the stream flow?

A, The channel has to exist in some kind of
environment that has some kind of limits on it. In other
words, it exists in the valley floor.

Q. And if you had a 12-foot width channel, you could
perhaps get a foot of water in that channel where if you
had a 35-foot channel, you might have only an inch and a
half of water in that channel; right?

A. Well, the Holocene environment that you mentioned
was quite wide. And a free forming river like the San
Pedro had plenty of room to form, you khow, a nice
meandering channel regardless of the sinuosity that you
might want to use.

Q. It would have been --

A, Now --

Q. -- wide and shallow; right?

A.

If it was sand.
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Q. And it --

A. If it was just straight sand, but it wasn't. Now

Q. And over time, it began entrenching because, you
say, of human conditions, but it would have been
entrenching under natural conditions, wouldn't it?

A. I don't know. There -- a meandering -- a
meandering channel formed in its own alluvium like the San
Pedro is --

Q. But under the geomorphology --

A. -- is -- is --

Q. -- it's trying -- that water is trying to reach

the ocean, isn't it?

A. That has nothing to do with --

Q. Well, in the geomorphology of the San Pedro

River, the water's always trying to reach the ocean, isn't

it?

A. It's flowing up. In Nevada, it's trying to seek

big close basins.
Q. I'm talking about the San Pedro. Are you
you get to Nevada on me here?

A. Well, some rivers flow into closed basins

-- did

and

some like in Death Valley. And the San Pedro though 1is

flowing into the Gila and the Colorado and on down

the Gulf of Mexico -- or California.

into
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Q. But the geomorphology of the San Pedro River from
the Pleistocene until right now has been one where the
land is wearing down and the bed is being eroded; isn't
that right?

A. Generally speaking, it's in an eroding
environment, yes.

Q. And from the period of -- of that paleo site
about 13,000 years ago through the Holocene period, is it
reasonable to conclude that the area of the San Pedro
River as being -- has been in a warming and drying period?

A. The Holocene geologic epoch is a warming
environment. It's a post glacial environment, yes,.

Q. And it's a -- and a drying environment?

A. A what?

Q. It's been more and more arid?
A. It's been warming.
Q. But don't you have an opinion about -- about the

precipitation in the San Pedro Valley over a period of
time?

A. No, I don't. For the purposes of this study, I
presented a dendrochronology analysis for the last few
hundred years, and it shows there was no trend. You can
have an arid environment on a glacier.,

Q. Could you please put up slide 58 on your report,

please.
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A. (Complies with request.) My eyes are getting as
bad as yours. Oh, wait a minute. 1I'm having trouble
reading this thing.

Q. There you go.

A, Is that it?

Q. I think so.

A. All right.

Q. You created that slide to show the Commission how
the stream flow would look if you stacked up the highest
flows on the left side of that -- of that slide to the
lowest flows on the right side of that slide; correct?

A. That's what -- a flow duration curve for, say,
annual runoff is a compilation of daily discharges 1in
descending order.

Q. So the answer's yes?

A. That's -- in general, that's what this is.

Q. And then if you put up the slide that is, I
believe, 65.

A. Okay. Is that it?

Q. That would be it. That's another example of the
flow duration curve. And that's the same way you derive
that is to stack up the highest -- the highest flows on
the left side and the lowest flows on the right side of
that?

A, That's what it represents, but that's not how
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that was made.

Q. And then how did you make this one then?

A. Well, I explained it there.

Q. Okay. Well, we don't need to do that again.

Do you have -- 1is this particular slide for a
specific year or period of time?

A. No. This is the slide that's designed to show
the technique I used to determine the -- the typical or
the natural and ordinary condition. But this is a kind of
a tricky way -- not tricky, a clever way to show an
ordinary condition or an ordinary year.

Q. And back to slide 58, is that for a specific
year?

A, No. That would be the long-term average. That
would be -- that would be a typical -- a typic -- well,
yes, in a sense it would. It would be the ordinary year.

An ordinary year, that's what it represents.

Q. Ordinary in which period of time?

A. In any -- predevelopment.

Q. Predevelopment?

A. Yeah.

Q. And you don't have any data on the weather or

precipitation in that period of time, do you?
A, I told you I used the dendrochronology from a

University of Arizona study that showed that there was no
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change in the climate.

Q. During what period?

A. During the last few hundred years.

Q. But I thought your predevelopment period went
back to before 300 years?

A. I said, to be safe, you would go -- you could go
back that far or even farther. But I'm saying very
clearly, as before 1850, definitely.

Q. So the period and quantity of precipitation from
before 300 years ago in your tree ring, your reference was
to tree ring studies; correct?

A. That's the one that shows there hasn't been a
trend in climate.

Q. Okay. And does it show that there has -- that
the pattern of the rainfall has --

A. No.

Q. -- has been the same?

A. No, it doesn't go into that. It's just an
unchanging climate environment. So it allows you to use
current conditions. And with appropriate adjustments for
the impacts of humans, you can -- you can make an estimate
of what it was under natural conditions.

Q. Would you expect that the timing of the
precipitation back in the predevelopment period and the

timing let's say now are roughly the same?
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A. There would be an implication of that. What's
really -- there's an implied simitarity to it, yes.

Q. I think you told the Commission that basically to
describe an Arizona stream, "variable" is a good example;
correct.

A. If you're going to use one word, say "variable."
Obviously the explorer to describe them, each spring is
unique, But for example right now the Verde River at
Paulden is probably flowing about 20 CFS, plus or minus 2.

MR. S5PARKS: Mr. Chairman, may I approach?
THE CHAIRMAN: Certainly.

A, So there are exceptions.

Q. (By Mr. Sparks) Given your credentials with the
USGS, you may recognize that. Do you?

A. Yeah. This is the way of -- yes, this is a
product of their data system, yes.

Q. And what is the period of time for that product?

A. Well, period of record is -- of the graph itself?

Q. Yes.

A. It would be beginning date of June 4th, 2012,
ending date of June 4th, 2013.

Q. And the location of that particular graph gage is
what location?

A. It's near Tombstone.

Q. And what you see is -- what are the lowest flows
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that you see in that graph?

A, Zero.

Q. What are the highest flows you see approximately?

A. Well, those are daily discharges, so we're not
looking at instantaneous. We're looking at mean daily.
And it's about 460,

Q. Cubic feet per second?

A. CFS, yes.

Q. And that's an example of the variable that you
would use to describe the Arizona stream; correct?

A. Generally speaking, one word, that'll do it. And
there it is right in front of you.

Q. And that is a glimpse of the San Pedro during --
between July -- July 2012 and May 2013, approximately a
year;, right?

A, Yes. Yes,

Q. So when the senator testified that people have
reported to her that sometimes we have a lot of flow when

it rains and sometimes we have little or no flow?

A. Yeah.

Q. That's an example right there in Tombstone;
right?

A. Yeah.

Q. And that really is the way the river runs,

Sometimes there's almost no flow, and sometimes there's
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extreme flows?

A. You're departing from the analysis I did. I did
predevelopment analysis for -- for a highly --

Q. I want to talk about this --

A. -- for a highly affected man -- man, you know,
affected system. Yeah, that's what you have here, yes.

Q. Well, do you think that the flows would have been
any less extreme during predevelopment conditions?

A. Yeah. The base flow would have been a heck of a
lot more.

Q. And are you telling the Commission that you think
that the base flow would have been adequate at all times
during predevelopment period for your navigability stretch
that you recommend to the Commission?

A. I said in the report real clearly, 80 percent of
the time.

Q. 80 percent, but that's based on that flow contour
you made; right? It shows all the highest flows on the
left side and the lowest flows on the right side?

A. You can take this. And if you want to -- if you
want to go through and manually figure that out from this
plot, you can do it. Or you can just concatenate them, so
to speak, and plot them in descending order and do it real
quick.

Q. But the fact is --
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A. So you can do it either -- you could do it either

way .

Q. Try to address yourself to this for a second.

The fact is that the flow contour is an
artificial picture of the way the river runs and --

A. Wait a minute.

Q. -- this example right here in your hand is the

example of how the river actually runs.
A. No.
Q. Isn't that correct?
A. No, I don't understand. What do you mean by

“"flow contour"? 1Is that what you're saying?

Q. The record uses, you use a contour slope which is

right up there on the pﬁcture. a flow curve?

A, No. That's called -- let's be specific. Let's

be correct here,.

Q. Okay.

A. That is a flow duration curve, not a flow contour
curve.

Q. Okay.

A, You see the title of the picture up there.
says Flow Duration. Okay?

Q. I can read that.

A. Okay.

Q. Even in my impaired condition and being a

It
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challenged reader, I can read that.

A, Yeah.

Q. So the flow duration. But you are saying that
that's a flow duration curve you have there, no? You are
saying that, aren't you?

A. That's what a flow duration curve looks like.
Yeah, you bet.

Q. Okay. And the actual way the river runs is more
correctly shown by this particular example out of the USGS
records, isn't 1it?

A. No, sir.

Q. No?

A. For a specific time, that is the record of spring
flow. But that's not a representation of, say, the
natural and ordinary. That's a specific time.

What I'm doing with the flow duration curve is --
is giving -- is presenting the ordinary condition.

Q. You're trying to remove the highs and low flows
out of the real way the river runs?

A, Not at all. Sir, you do not understand what a
flow duration curve is.

Q. You'd be surprised at what I don't understand,
and the length of list --

A. Well, no, I'm --

Q. -- is really long. So let's deal with not what I
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don't understand but what your report says.

You want the Commission to think that for 80
percent of the time in predevelopment conditions, the
river would have produced a flow that would make that
stretch that you're talking about from the Charleston
gage, what, down to the Gila River navigable? And it
would do so because that's the way the flows would look?

A. The flows at a specific --

Q. Is that yes or a no?

A. No.

Q Okay. Good. Then let's go to the next question.

Would you not -- would you expect the flows to be
extreme and variable in predevelopment conditions?

A. They would be -- yes, that's a general
characteristic of Arizona streams. But --

Q. Okay. That's good enough. I think that's where
we're going to call it a day here. I think you need a
break.

A. Are you through?

THE CHAIRMAN: Got another 10 minutes here.

MR. SPARKS: I'm sorry?

THE CHAIRMAN: Got another 10 minutes here before
lunch.

THE WITNESS: Sir.

MR. SPARKS: Oh, I mean that I need a break.
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THE WITNESS: Are you through with your
questions?'

MR. SPARKS: Yeah.

THE WITNESS: Okay.

MR. McGINNIS: Mr. Chairman, I was just going to
-- Mark McGinnis for SRP. I going to suggest you might
want to mark and identify that last exhibit and admit it
just for purposes of the record as they talked about it a
lot.

MR. SPARKS: I don't know how we're doing these.

THE CHAIRMAN: Most appropriate.

MR. MEHNERT: I'll give it a number mark, and
I'tl make a good copy, if you want.

MR. McGINNIS: It might be good in the transcript
to have the number --

THE WITNESS: Here, you can have these back.

THE CHAIRMAN: I'1ll give them to --

THE WITNESS: I don't want them.

MR. SPARKS: I don't blame you.

THE COURT REPORTER: Okay. No talking. Okay.
Where would you like this marked?

THE CHAIRMAN: Do you want them in your name, or
do you want them in your client's name?

MR. SPARKS: That's the exhibit.

MR. MEHNERT: I can mark it during lunch, but I
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-- I can mark them on the phone if I've got the thing
first.

THE CHAIRMAN: Okay.

MR. MEHNERT: Keep it 1in sequence.

THE CHAIRMAN: That's just in case there might be
other questions regarding some of Mr. Parke's exhibits,
You have to be able to give them to them so they can refer
to them.

And we recognize that those of you who are here
did not have the opportunity to review those. We'll let
you have the copies that are available if you'd like to
look at them.

THE COURT REPORTER: What do you want me to do
with these?

THE CHAIRMAN: We want you to hold on to those
until we conclude right now. Then Mr. Mehnert will take
those and mark them. And you will be able to see what
they are.

(Exhibits X012 through X013 were marked for

jdentification.)

THE CHAIRMAN: Mr. Sparks, are you through?

MR. SPARKS: Yes, your Honor.

THE CHAIRMAN: Okay. Then we can get started
with -- who's next?

MR. HOOD: Mr. Chairman, Sean Hood. I have just
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11.°9:36 1 |a few guestions for Mr. Hjalmarson. I think we can

Eﬁﬁﬁ9 2 | probably get him done before the lunch hour. I don't
11:49:44 3 |intend to be more than a few minutes. I know you've maybe
11:49:47 4 | heard that before. 1 see that look, and I deserve it.
11:49:48 5 |But I intend to be brief, or we can break now.

11:49:54 6 THE CHAIRMAN: No, no. We want to -- we want to
11:49:57 7 | soldier on.

11:50:02 8 THE COURT REPORTER: Thank you very much.

11:50:02 9 THE CHAIRMAN: That's pronounced Hood, H-o0-o0-d.
11:50:26 10 | Mr. Hood, go ahead.

11:50:27 11 MR. HOOD: Thank you, Mr. Chairman.

12 | Commissioners, good morning. Sean Hood on behalf of
t;, 13 | Freeport-McMoRan.

14

15 CROSS-EXAMINATION

16 | BY MR. HOOD:

17 Q. Good morning, Mr. Hjalmarson. Good to see you

18 [ again.
11:50:36 19 A. Good morning.
11:50:37 20 Q. I have -- I meant what I said. I just have a
11:50:41 21 | couple questions for you, sir.
11:50:43 22 I want to go back to your conclusion on your
11:50:47 23 | redirect where you stated your ultimate opinions relating
11:50:51 24 | to your belief that in its ordinary and natural condition,
T 54 25 | the San Pedro was susceptible to navigation 80 percent of

Coash & Coash, Inc. (602) 258-1440
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the year,; is that accurate?

A. Below Willow Springs.

Q. Okay. And if I understand your Power Point
correctly, that's based upon your calculations that for 80
percent of the year, the maximum depth was one foot; is
that accurate?

A. Yes.

Q. And so for the other 20 percent, the maximum
depth is less than a foot, and you agree that's not
susceptible to navigation?

A. Using that standard I used, yes.

Q. So your benchmark for what is susceptible to
navigation is one foot of maximum depth?

A. That is the standard, yes. That's -- that's a
federal stan -- that's basically a federal agency's
opinion and not mine. I just used their standard.

Q. And that's -- that's -- and we don't need to
dredge out all the documents again, but that's the
recreational standard that we discussed I think at some
length in June?

A. Yes, sir.

Q. Okay. Very quickly, you, as I recall your lJune
testimony, you talked about Cananea, but at the end of the
day, you did not include any potential impacts in your

calculations; is that right?
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A. Yeah, that's right, and I haven't during the
entire analysis.

Q. Okay. And so again tying back to your discussion
today about mines, Bisbee, Cananea, you've discussed some
potential impacts, but you haven't quantified them or
included them in your analysis; is that accurate?

A. Yes, sir.

MR. HOOD: That's all I have.

THE CHAIRMAN: Thank you. Mr. McGinnis.

Is there anyone besides Mr. McGinnis that has
further questions for Mr. Hjalmarson? And, Joy, are you
going to have some follow-up?

MS. HERR-CARDILLO: Three so far.

THE CHAIRMAN: Okay. We'll let Mr. McGinnis go.
How's the court reporter doing?

UNIDENTIFIED SPEAKER: Excuse me. We have one
question.

THE CHAIRMAN: You have one over here? Okay.
Then we'll do Mr. McGinnis over here, and then Joy will
get the last shot.

MR. McGINNIS: 1I'1l try to be brief because I'm
just --

THE CHAIRMAN: 0ld lawyer joke.

MR. McGINNIS: I know. Everybody says that.
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CROSS-EXAMINATION
BY MR. McGINNIS:

Q. Mark McGinnis for the Salt River Project Wind
River. Just hopefully just a few questions to clarify
only what you talked about this morning because I Know we
spent a long time in Bisbee together.

It was my understanding when you were talking
about the first or second slide that you did in your
redirect this morning, you said that this formula, the
geomorphology formula, is that -- do you know the formula

I'm tatking about?

A. Yeah.

Q. Q equals W times D times --

A, Here, I'm displaying it now.

Q. Okay. Maybe it's the slide before that?
A. Before that?

Q. Yes.

THE CHAIRMAN: It was the one with the long
formula on it.
Q. (By Mr. McGinnis) Think that's it.
A, Okay. That's the one there,
Q. No, it's -- okay. Doesn't matter. One of the
two. My question's really not -- I don't think you have
one with the formula.

My understanding of your testimony this morning

Coash & Coash, Inc. (602) 258-1440




11:

11

11:

11:

11:

11:

11

11:

11:

il:

1i:

1l

11:

il:

11:

1i:

il:

11i:

11:

11

54

154

54

54:

54

54:

:54

54:

54

54

54:

:54

54:

54

54

54:

54

54:

54:

:54

:57

+ 00

103

04

: 05

05

;07

o8

:12

16

:21

125

:30

35

:40

41

:44

:45

46

148

5l

52

156

:59

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

103

said you could use that formula to do a cross-section or
you can also -- the formula could also be used to go down
the stream?

A, That's right.

Q. Is that right?

A. Okay.

Q. And you didn't do the analysis going down the
stream; is that correct?

A That's right. And I said that only for people
that might want to dig into this for their own personal
edification. Be careful because when you go down a
stream, that method is designed for a flow of a specific
frequency like the average annual flow down the S5an Pedro
River. There's a hydrology -- hydraulic geometry method
associated with using it that way. This is at a specific
cross-section.

Q. Okay. So you did one particular line across the
stream, one cross-section; right?

A, That's the concept, yes.

Q. Where is that cross-section located on the river?

A. Anyplace.

Q. You don't know where it is?

A, Doesn't matter. It's for the reach of river that
meets the criteria for using the method.

Q. So that particular cross-section that you derived
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might not be representative of the actual conditions at
any point on the San Pedro at any time; correct?

A. (No audible response.)

Q. It might not actually depict anything in real
life ever; isn't that true?

A. It might not -- it's a rep -- I'm not going to
answer that yes or no. It's a representative
cross-section of the channel that forms under natural
conditions. And there could be variation of -- of that
representation. And I showed that on a slide in my
original talk where on bends and stuff, you can get a
deepening of the channel on one side or the other or this
or that. So, yes, there is a variation, but this is a --
an -- what's considered a good solid representation of the
typical shape and size of that channel.

Q. As you sit here today, can you point us to any
particular point on the San Pedro River at any time in
history that is exactly the same as what you've modeled
here?

A. Well, I'd be awful close.

Q. That wasn't my question. Can you point to any
one that's the same as what you have here, any place any
time in real life?

A. That you'd have a shape like that?

Q. Yes, sir.
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A, Yeah, it happens all the time on -- there's a lot
of rivers that's undisturbed rivers, you know, natural
rivers.

Q. Tell me one place anyplace on the San Pedro at
any time in the last thousand years where you can say,
This shape, this exact shape that I've used here, is
present, any, any?

A. Well, no, we don't have any record of that.

Q. That was my question. So if you do a single
cross-section across the river and, say, there's a sandbar
10 feet down -- down the river from that cross-section,
your cross-section wouldn't take that into account, would
it?

A. No.

Q. If that sandbar goes all the way across the river
that would stop any sort of boat or canoe going down it,
your cross-section wouldn't take that into account; is
that correct?

A. Okay. That would be correct under that
hypothetical.

Q. If there are impassable rapids 10 feet down the
river from your cross-section, your analysis wouldn't take
that into account either, would it?

A. That anal -- if we had an impassable rapids down

the river, I wouldn't be using this method on that
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11 77:48 1 | particular river.

14\1“:'5';:49 2 Q. Okay.

11:57:49 3 A. It wouldn't apply.

11:57:50 4 Q. Given that you use this method, if there was a
11:57:53 5 | rapids, a set of rapids that were impassable, just

11:57:55 6 | downstream from where your cross-section is, your

11:57:58 7 | cross-section analysis wouldn't consider it, would it?
11:58:00 8 A, It wouldn't be representing that particular
11:58:03 9 | rapids, yeah.

11:58:04 10 Q. If there were -- was a waterfall on the river 10
11:58:08 11 | feet down from your cross-section, your analysis wouldn't
11:58:13 12 | analyze that either; right?

oo 13 A. I wouldn't be using this analysis on that river
::;dv 14 | you're -- that hypothetical river you're talking about.
11:58:19 15 Q. So if there were sandbars or rapids on this
11:58:23 16 | river, you wouldn't have used this type of analysis?
11:58:25 17 A, If there were, say, rapids, that might be a point
11:58:41 18 | where you'd want to segment it according to the Montana
11:58:50 19 | decisions. You might want to segment it, i.e., like the
11:58:53 20 | Missouri River was.

11:58:54 21 Q. Okay. My question was, Is your analytical method
11:5%:00 22 | appropriate for a river that has rapids and sandbars?
11:59:04 23 A. There's very small riffles and pools in rivers
11:59:11 24 | like -- like what I'm using here. The method would apply
liw;lﬁ 25 | to conditions where you'd have riffles and pools. And
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occasiona