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b IN THE SUPERIOR COURT OF THE STATE OF ARYIZONA 1 APPERRANCES:
% IN AND FOR THE COUNTY OF MARICOPA 3 Mr. Emery Barker, Attorney at Law
a Mesch, Clark & Rothschild
& A TUMBLING-T RRNCHES, an Arizona ) 3 258 North Meyer Avenue
general partnership; et al., ) Tucson, Arizona 85701
& #laintiffs, } 4 For Defendant Paloma Investment
b } 5 Mr, Reed King, Attormey at Law
vs. Y No, CV 95-00253
g } We. CIv 87.07081 B.O. l.aox 34-?01
PALOMA INVESTMENT L.P., 3 limited ) 6 Phoenix, Arizona B5067
partnership; et ai., } For Plaintiffs
! 1
Fend .
10 Pefendants ; Mr. John Belm, Attorney at Law
11 FLOOD CONTROL DISTRICT OF MARICOFA ) 8 Helm & Kyle
COURTY, }
12 Plaintife, ; 1619 East‘Guadalupe, Ste. One
y [ Tempe, Arizena 65283
13 vs. ) for Plaintiffs
PALOMA INVESTMENT L.P., a limited } 10
€ higr e
14 parenerships ot al.. o o ) 1 BLSG PRESENT: Mr, George Sabel, Mr. Glenn Tarbow,
15 . ) Mr. Joe Tram, Mr. Doug Littlefield,
PRLOMA INVESTMENT L.P., a limite 3 s
16 partnership; et al., ) 12 Mz, Michael Stevens, Mr. John Haapala
Counterclaimants, ¥ 13
17 ) ) * - * *
Vs, i ' 14
FLOOD CONTROL DISTRICT OF ICOPA
18 iy, ! ‘s BE IT REMEMBERED that pursuant to Notice of
19 Counterdefendant ., H . i 16 Takxing Depesition in the above-styled and numbered cause, the
20 b {Judge OMelia) 17 deposition of HJALMAR HJIALMARSON was taken upon oral
DEPOSITION OF HJALMAR HJIALMARSOM 1§ examination at the Hilton Suites, 10 East Thomas Road, in the
21 January 16, 2003 19 City of Phoenix, County of Maricopa, State of Arizona, before
22 Phoenix, Arizena 20 me, Mary Meyer, Certified Court Reporter 50225, in and for
23 MARY MEYER, R.P.R. 21 the State of Arizona, on the 16th day of January, 2003,
Certified Court Reporter 50225 22 commencing at the hour of $:30 a.m, on said day,
24 MEYER, LUMIA & ASS0CIATES 213
100 North Stone Avenue, Suite 882 . N . .
25 Tucson, Arizona 85701 24
Ph (520} .623_1109 Fax (520} 623-2867 25
Page 2 Page 4
1 INDEKX 1 HJIALMAR HJALMARSON,
2 . . .
3 EXAMINATION EAGE 2 having been first duly sworn, was examined and teslified as
4 By ¥Mr. Emery Barker 4 2 follows:
5 By Mr. Reed King 118
§ By Mr. Emery Barker 124 4 EXAMINATION
7 EXBIBITS 5 MR. BARKER: Why don't we, this morning, do our
8 ¢ Uusual routineg, go around the table and have everybody
Exhibit No. 1 (Pisclosure statement excerpt) 0 . N
s Exhibit No. 2 {Photograph copy) 5 7 identify themselves for the record.
Exhiblt No. 3 {Photograph copy) 47 9 THE WITNESS: Winn Hjzlmarson. I'm a consultant
10 Exhibit No. 4 {Photograph copy) 18 s " . R
Exhibit No. 5 {Photegraph copy) 49 s hydrologist. I'm on the hot seat this moming..
11 Exhibit No. é (Photograph copies) 49 . 3 :
Pxhibit No. 7 (Data chemts) ' by 10 MR. HELM: John Helm representing Maricopa County,
12 Exhibit Ne. 8 (HEC-2 Input Description) 35 11 MR. SABOL: George Sabol, Stantec,
nibi . -2 W Surf Profiles, er! T
Ly CAPIT No. 8 (REG-Z daver Surface Profiles, wser's 12 MR. TRAM: Joe Tram, fiood control district.
Exhibit No, 18 (HEC-2 run data) 59 13 MR. KING: Reed King, attornay for farmers
14 Exhibit Ne. 11 (HEC-2 run data) 53
Exhibit Ne, 12 (HEC+2 Water Surface Profiles, user's 14 downstream,
15 manual} 65 . i
Exhibit Ne. 13 (Journal of the Hydraulics Division 15 MR. TARBOX: Ge'nn Tarbox. :
16 excerpt) &9 16 MR. STEVENS: Michaa! Stevens, consultant for MWH.
Exhilxit Mo, 14 (USGS Water Resources Investigations) 71 .
17 Exbikit Ne. 15 (Hydrelegic Bwvaluation of the Gila Bend 17 MR. HAAPALA: Joha Haapa!a, MWH.
Basin} ) 72 18 MR. LITTLEFIELD: Doug Littlefield, historian for
18 Exhikit Mo, 16 (Freeland thesis excerpt)
Exhibit No. 17 (The Variability of Large Alluvial 13 MWH.
19 Rivers) 80 . A
Exhibit No. 18 (USGS Flood Records 2t Gillespie) 93 20 MR. BARKER: Altorney for Paloma Investment Limited
20 Exhibit No. 19 (Graphs) 98 21 Partners and others,
Bxhibkit Ne. 20 (Photograph copy, 1880 fleod) 100 .
21 ERhibit Ne. 21 (e-mail) 105 22 MR. HELM: Etal.
Exhibit Wo. 22 (Flume data) 107 23 MR. BARKER: Etal .
22 Exhibit No, 23 (Graphs) 108 .
Exhibit No. 24 {Journal of Hydraclic Engineering 24 Q. (By Mr. Barker) Winn, you've stated your name for
%f excerpt) 108 25 the record. Would you tell us your educational background
25
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1 after high school? 1 overa--the issue was a lawsuit over some flood damage in
2 A. After high school? | have a Bachelor of Science in »  Sedona.
3 engineering from Arizona State University, and | have some 3 The first time | testified was in regard to the
¢ university graduate work at Arizona State University, and ¢ Tangque Verde fiood in the Tucson area where a large number of
s then i have a lot of government type training under my beit. 5 people were killed by a flash flood. And | testified on
5 Q. Okay. Would you lell me your work history ¢ behalf of the, | guess, Department of Interior.
7 brofessionally? b Q. Do you remember about when that - the Tanque Verde
8 A. Ubm - [ hired on with the US Geological Survey as g flood was?
s a hydrology engineer in 1862, upon graduation from Arizona | o A. 1thought it was, let's see, "80s, late "80s, [
10 State, and | was with them until 1983, And ! put my feet up 19 believe.
11 for about six months upon leaving them, and then decided to | 1 Q. And for whom did you testify in the Yavapai County
1z gointo consulting on a part-time basis. So I've been an 12 case?
13 independent consulting hydrologist, basically, ever since. 13 A. lwas working directly for Mr. Scanlan. He was the
14 Q Okay, Would you tell me a little bif about the 14 defendant. '
15 dufies that you had at USGS? lys @ Okay |
16 A Uhm ~ 1 had a wide variety of duties during the ' 16 A. And the homeownerin -- he was a homeowner in
17 early part of my career, both in groundwater, surface water 1 17 Sedona. ' ’
18 and water quality. {18 Q. And was he being sued for having diverted water or
18 i eventually leaned toward surface water hydrology, 1o something like that?
20 open channels, atliuvial channels, altuvial processes andso | 5 A, Yes,
21 forth. And the last, oh, 12, 13 years with the Survey, | was 21 Q. And who was suing him?
22 the surface water specialist for Arizona. 22 A. idon't recall.
23 Q. And as the surface — excuse me. [ thought you 23 Q. Governmental entity or private people?
29  were finished. 24 A. Private. A neighbor.
25 A. Weil, I've done z lot of technical publications and 25 Q. Kind of a dispute between neighbors over who
Page 6 Page 8
1 so forth as - during my career with the Survey and since | 1 diverted the water?
z left the Survey. 3 A. Who might have affected the runoff characteristics
3 Q. Tell me what - when you were the surface water 3 that resulted in the flood damage that eccurred.
4 specialfst for the district, what would you do, whaf was your 4 Q. Okay. And how abouf — have you ever given your
s job, what did Jif entall, what kinds of things does that job s deposition before, asfde from those cases, where | assume you
¢ call for? ¢ might have given depositions before you testified in court?
1 A, 1was basically a working manager in quality 1 A. Uhm - I'm slightly confused over - after the 1883
g  assurance of primarily alf the surface water activities in g floods in Central and Southern Arizona, 1 was involved with
o the state, Mos{everything would go through me in o attorneys several times. And, frankly, I've forgotten alt
10 conceptualizing projects and scoping them out. And then wheno  the things that went on there. 1was working 12 hours a day,

I N T T O R T I S T R TR
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the work was completed, it would pass through me. So
primarily quality assurance of all the work activities in the
surface quarter,

Q. So you're really kind of in charge of all those
operations in Arizona?

A. Weli, | assisted the district chief of the water
resources division of the USGS in Arizona in those
activities, yes.

Q. Okay. Have you ever festified in a matter in
court?

A, Yes,

Q. Tell me about those or that incidence, whichever it
is.

A, I've testified twice where | was sworn in. The
most recent time was in the Superior Court of Yavapai County|

o
ot

] 12
3

13
14
135
18
17
i8
19
20
21
22
23
24
25

seven days a week there for about a year. And | don't
remember -- I'm a liftle confused over what actuatty
happened, so | can't - | can't say. But if it would - it
wotild have been in connection with Pima County people.

Q. Okay. And were you involved in the Rillito or
Santa Cruz or which of the -- the Tanque Verde? Do you
remember which area in Pima County you were involved in the
‘83 floods?

A. The '83 floods were primarily the Santa Cruz River,
but also the Rillito Creek, but it was primarity Santa Cruz
River | was involved in, down below Tucson and Marana area.

Q. Okay. Was it farmiand you were mostly involved in
or built up?

A. ltwas related to the farmland and the landfill and
the water that left the banks of the Santa Cruz River and

Meyer, Lumia & Asscciates
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1 flowed out all over the farmland in the Marana area. 1 A. Yes.
2 Q. Thaf was probably Jim White and Pima County. Doss 2 Q. Okay. I'want to starf - I'm not going fo do ihis
3 Jim White ring a beli, Jim White, landowner who had a farm 3 inorder because of cerfain time constraints we have. So
¢ that gof washed away? 4 what I'm going fo do, if you go to the second page, o the
5 A, Could have been. Chinese peopie, too. s sentence that is kind of in the third paragraph, ' call
& Q. Either Ki (ph) - ¢ it "Mr. Hialmarson will opine that the nafural channel of
T A. Yeah, Ki, | think Ki might have been involved in v the Gila River was navigable under federal standards for
g that, 8 navigabifity under the equal footing doctrine.” Do you see
9 Q. And one of the lawyers involved was Robert Stubbs s that?
10 and Larry Schubar, his partner. Did you work for Stubbs and 0 A. Yes,
1 Schubart, or did you work for Pima County? 11 Q. Andi've also seen an affidavit that you've signed
12 A, 1was with the federal government, 12 that discusses that same subject matter, in paragraph four of
13 Q. Federal government? 13 your affidavi,
14 A. Yeah. 14 MR. HELM: Do you have a copy of it? -
15 Q. Okay. 15 MR. BARKER: i don't, but | think the witness does,
16 A. |was with the USGS, yeah. 16 rightin front of him.
17 Q. Okay. 17 MR. HELM: Okay.
18 A. thonestly can't say. | was doing so many things. 1B Q. {By Mr. Barker} | think it's paragraphs four and
19 Fgave 20 talks all over the state and all sorts of stuff. | 16 five with five A, B and C, and that addresses the
20 losttrack. in fact, | ended up in the hospital. 20  havigability issue, those twa paragraphs with their
21 Q. Some of us had the same problems in 1983. 21 Subparagraphs.
27 MR. HELM: Missing a building, maybe? 23 MR, HELM: Object io the form. Go zhead.
23 MR. BARKER: Personal experience with that one. 23 A. Okay.
24 Q. (By Mr. Barker} All right. So, since you have 28 Q. The affidavif that you've been looking af is an
25 given your deposition and testified in court, | won't go 28 affidavif dated July 24, 2000; is that correct?
Page 10 Page 12
i through all the rules of depositions. 'l just ask that i i A. Yes,
2 You don't understand my guestion, please ask me fc rephrase 2 Q. It was furnished in connection with -
1 itorrestate it so that you're sure that you understand what 3 A. Okay, July 24th or 26th, 1 can't telf which,
4 Itis I'm asking you. And then if you would reply audibly 4 MR. HELM: Yeabh, it ioks Hke —
s and with yes or no instead of uh-huh and uh-uh. Other than 4 Q. ' agree with you. | have no idea. fagree with
& that, any fime you need fo take a break, just let me know. 6 you. ljustassumed 24, but I'm looking with one eye. Lef's
7 This is not an endurance contfest, not a ime test. So we'll 7 say sometime in July of 2000, Fair enough?
g move along. Fair enough? 8 A. Yes.
9 A. Fair enough, o Q. Okay. Tell me what you reviewed in connection with
10 Q. Okay. The court reporter has handed you what's 10, the navigabiiity issue that you set forth here in your
11 been marked as Exhibit 1 to your deposition. if you'll note, w1 affidavit,
12 about the middle to the bottom half of page 30, your name 12 A. Oh, what | did was basically a three step
13 appears, followed by, it looks like, a page and a tiny bit of 13 procedure, The first step or stage was to define the natural
14 & statement which says this Is what you're going fo testify 1¢  hydrology of the Gila River from the confluence of the Salt
15 about. Have you seen this before? 15 on down to the mouth.
1% A. Yes, 16 And | was aware of some work that US Geological
17 Q. Did you write the material that was in there 17 Survey had done, so | went to three publications that
18 following your name? 15 described the, let's say, the predevefopment or natural
19 A. Yes, or | signed off on it. | wrote it, it was 19 hydrology of the Gila. And | used that information to
20 edited, and | signed off on it. zo develop a flow duration which 1 feit would represent the
21 Q. Okay. | didn't think you typed if up, but ! 21 average natural hydrology of the -- of that particular
2z figured you had some hand in it. 22 portion of the Gila.
23 A. Yeah, I'm basically the - I'm the author of this, 23 The second phase then was to utilize that hydrology
24 yes, 24  indeveioping a hydraulic model of the Rillito River, using a
25 Q. Ofthe text? 25 technigue that's commonly referred to as hydraulic geomstry.
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1 And then the third phase was utilizing that 1 onthe same page, that we're falking about 1912, February
2 information, which basically defined the width, depth and 2 1912, for the things thaf you've studied and have come to an
3 velocity characteristics of the river, | applied federal 3 opinion that you're goiryg to express or have expressed.
4 standards for navigability, 4 MR. HELM. Object to form. Never believe his
5 And the resulf — the result was that [ consfuded s representations,
¢ that the river was navigable under natural conditions at the 6 A. UM -1 hesitate to say yes or ne on that, and the
7 time of statehood. 9 1eason is -
8 Q. Had you ever performed any studies in the area of g Q. Tell me what your response is. You don't have fo
o navigability before you undertook this fask? 9 Sayyes orho. You can say whatever you'd like.
10 A. No. 10 A, Well, okay. Probably.
1 Q. Never testified on the subject? 11 Q. Okay. All right. We'll go from there.
12 A. No. 12 Do you know whether or not the use of fetry boats
13 Q. Under the equal fooling doctrine -- and that's 13 across the river constifutes a fest for navigabilify under
1¢  basically what we're talking about, this navigability Issue, 14 the equal footing doctrine?
15 15 the equal footing docirine, correct? 15 A, No, and { didn't consider that.
16 A. Uhm -1 guess so, yes. 1think of it as an 16 Q. Did you consider any fypes of watercraft and their
17 engineer, not - not necessarily in those terms, 17 use on the Gila River in reaching your conelusion?
18 Q. So you think of it as whether it's navigable or 18 A. The two - two of the - | used three federal
19 nof? 19 tests -
20 A. Yeah, if it was susceptible to navigation, yes. 20 Q. Okay.
21 Q. And you understand the issue thef - the legal 21 A, - for navigability. Two of them were rather
22 issue that underlies that fo be, if it is navigable, then the 22 simple tests, and they -- they were basically for very simple
23 sfate owns the tifle to the bed and banks of the river or the 23 type, you know, rafts or canoes or pleasure craft.
24 body of water that is navigable; and if it's not, whoever 24 So, yes, there was some -- there was a type of
25 else owns ifowns it Is that - 25 watercraft related to that.
Page 14 Page 16
1 A. lunderstand that much of i, yes. 1 Q. Okay. You sald you used three federal fests. Teill
2 Q. Allright. That's alf we're asking. z me whaf they are and how you identified them.
3 Did you study fo determine whether or nof -- did 3 A. I'd prefer to pull out my report.
¢ you look at any documents or materials to defermine whal type 4 Q. Oh, absoiufely. Absolutely. You can refer to
s of wafercraft may or may not have been used in or about the 5 anything you want to in connection with this.
¢ Gila River? 5 A. Okay. There was a Bureau of Qutdoor Recreafion
7 A. You mean what - only in a casual way. | became 7 method. That one's on page 24 of my report.
g aware of the use of watercraft on the Gila, mostly in terms g Q. Okay.
g of ferries. g A. There's a Fish and Wildlife Service method. That's
10 You know, everybody -- I'm a native Arizonan, and 10 ©Onh page 26, ’
11 everybody knows about Hayden's ferry on the Sait, and I'm 1 And there's a Geological Survey method on page 26.
1z aware there were some ferries used down befow, And then 12 Q. Okay. And page 24 was the -
13 there's the Bucky O'Neal story that I've known about since | 13 A. Bureau of Qutdoor Recreation,
16 was a kid and stuff like that. 14 Q. Quldvor Recreation. And what's that test?
15 But, no, that wasn't one of my assignments, to go 15 MR. HELM: Object to form. You mean the Bureau?
16 into, you know, what may or may not have been used onthe | ¢ Q. The test of the Bureau of Qutdoor Recreation, what
17 fiver. 17 i that test?
18 Q. Okay. And did you look info — and it's your 18 A. Uhm - it's shown in figure 4.1 of my report, and
19 understanding all we're talking about here is what was 10 the source of that is the US Bureau of Qutdoor Recreation
20 happening on February 14, 1812, when Arizona became a state, | ;0 Report, and it's simply a relationship between stream
2y correct? 21 gradient and dischérge.
22 MR. HELM: Object to form. 22 Q. Qkay. And then the - does that differ from the
23 A. bUhm - well, | looked at the natural -- | used the 23 lestimposed or suggested by the Fish and Wildlife Service
24  natural hydrology, yeah, at the time of statehood, yes. 24 that you referred to on page 267
25 Q. Okay. I'm just trying fo make sure that we're all 25 A, Uhm —yes, the criteria are different, yes.
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1 Q. Ckay. And what are the differences befween the 1 A. Oh,let's see. Yes, | - yes.
:  fwo? 2 Q. You gof that from Mr. Helm?
3 A, Uhm ~ well, they're basically shown by the - just 3 A. Yes, or from his office, yes.
4 compare the differences between 4.1 and 4.2, Like | said, 4 Q. Sure. Did you review any of the legal cases that
s the first figure is the relation between gradient and s ftalked about navigability and the equal footing or same
s discharge, And then they also show on there classes related | ¢ fooling doctrine?
7 to the use of boats, the difficulty of the use of boats, for 3 A. Letme think, After | did this analysis, | got on
g  havigation, s the internet and did some searching. I've done that within
9 And then the second method shows relations between s the last year or maybe a year or so ago. it had no effect on
10 channel width and flow duration, and what's used there is 10 what | did here, but 1 have, you know, looked at some cases.
11 simply a width versus -- or excuse me - simply a channet 11 There was — 'm having trouble answering this,
12 width, and then the other criteria is simply a channel depth, |;; because there was one case | fooked at in the Shenandoah
1z their minimum, for a parficular channel. 13 River, where the Geological Survey method had been used. |
14 Q. And those were mostly for modern recrealional 14 examined that, the use of the USGS method there. | can't
15 boating, weren't they? g 15 answer if the -- | don't know if the equal footing doctrine
16 A, You kKnow, they were both done in the mid '70s. 16 orwhatever it is was ever applied there. | don't know if
17 Q. Okay. Nothing like that was being done in 18127 17 that's ever bacome ah issue. | don't remember.
18 MR, HELM: Object fo form. 18 Q. That's okay.
19 A, 1didn't really -- | don't know precisely what was 19 Were you told, or do you know, where the quote
2¢  available in 1912, 20 that's confained in your affidavit ihat was supplied by Mr.
71 Q. Did you make any investigation to determine what 21 Helm or his office came from?
zz  was available in 19127 22 A. Yeah. They gave me the quote - they gave me the
73 A, |didn't think if was important, 23 Source. it's in my report. Defender's Wildlife, is that it?
24 Q. Okay. And the third one, the USGS method that you 24 Let's see, Waita minute. It's slightly different. That's
25 looked af that you talked about on page 28, how does thaf 25  slightly different. | had -- 1 had assumed these were from
Page 18 Page 20
1 differ from the other two? 1 the same source. They might be, Butthe natural flow
2 A. The USGS method is a very comprehensive method thatl ;  condition in my report is slightly different than this,
3 is used on a -- it was used on major rivers in the United 3 Q. Than is in the affidavit?
¢ States, and it incorporates the hydraulic characteristics of 4 A. Yeah,
s the river and the boats. 5 Q. Okay. Now thaf you've reviewed that, do you prefer
I3 Q. And when was the USGS method devised, if you know? ¢ one over the other or do you think there's a difference,
7 A. 1962, 7 other than just semantics?
8 Q. Okay. And in reaching your conclusion, did you use 8 A. For the work | did on this, all | cared about was
¢  all three of those, or did you select one over the other, or s natural flow, the natural condition, pre-development
10 what did you do? 10 condition, which was basically the pre-Anglo condition, is
1 A. lused ali three, and all three showed the same 11 what | used,
1z thing, that it was navigable. 12 Q. Okay. We've been handed a document from your
13 P want to qualify on the US Geological Survey 13 production which is WHOO72(z). It's entitfed Confidential
14 method. It shows navigabhility both upstream and downstream,, 4 Nofes.
15 and | understood that the criteria that | was working with 15 A. Oh, | guess that drew your attention, didn't it?
16 was just - 16 Q. Yes, itdid. Everything that you did, Mr.
17 Q. One direction? 17 Hialmarson, drew our atfention.
18 A, --one direction, but it passed the test both 18 Dlef you prepare these notes before or after you did
19 directions. 10 Your report?
20 Q. Who instructed you as to what you were fooking for 20 A. Those are - what | did in the production of the
21 Inconnection with this matter? 21 reportand because of the way | - because of my history of
22 A. John Helm provided me with a federal definition of 22 commonly producing reports from the work | do, the way 1 go
23 the natural and ordinary condition type thing. 23 ahout doing the job is | put things together as if it's going
24 Q. s that the definition that's contained in your 24 to be published.
25 affidavit? 25 Q. Okay.
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1 A. So those notes are put together in that manner, 1 was going to be a final report on this.

2 where a report may result. 2 Q. Okay. Who did you talk to? Did somebody persuade

3 Q. So!assume then the notes came first and the 3 you to change your opinion?

4 report came after? 4 A. Uhlm -

5 A. Yes. 5 MR. HELM: Object to the form.

3 Q. Do you remember about when you completed this sef | 3 A. No, not really. That s, let me go back to the -

7 of noles in relation fo when your report came out? 7 what the nature of those notes are,

g A. Reughly a year or -- let's see. A year or two, 8 Q. Okay.

s something like that, 5 A. That's all - all that is is my method of compiling
10 Q. Okay. On the first page of the nofes - let me 1o information and going about doing the work { do. it's not -
13 read it {1: youdo notwant to infer that that is a report. it says
12 A. Okay, E 12 right there, Confidential Notes, and that's really the intent
13 MR. HELM: Can we make one thing clear here, that V13 ofit
14 the report was not done for this case. |14 But | am in the habit of, like | say, p'utting
15 MR, BARKER: I have no idea what it wag dore for, 15 together things in a loglcal manner as if it was going to
16, I'mjust asking what was init. ' 1¢ become a report.

17 MR. HELM: My point is it was filed for ANSAC. t 17 Q. On the bottom of that sheef, which is the second
18 THE WITNESS: Yeah. c18  sheetf of WH-00072(z), is that your signature?
10 MR. HELM: |think it needs o be on the record so 19 A. Yes,
20 that anybody reading this thing is going to have a time 20 Q. And it says so many pages?
21 frame. 21 A. 72 pages, yes.
a9 MR. BARKER: We'll get to if, John, 22 Q. And the date shown ~
23 THE WITNESS: Yeah, | have two employers on this. 23 A. Right.
24 Q. {By Mr. Barker) Okay. You have Melm and Kyle and 24 Q. --isJuly 20017
25  Maricopa County? 25 A, Ubhm - yes,
Page 22 Page 24

1 A. Helm and Kyle and George Sabol, Stantec. 1 Q. Okay. And!assume you put your -- you wrote that

2 Q. Stantec. Ckay. 2 onthere?

3 A. Helm and Kyle on the navigation report, 3 A. Right.

4 Q. Okay. And the itle of the confidential notes, The 4 Q. And you mentioned ANSAC, and that's the Arizona

s Ability to Navigate the Gila River Under Natural Conditions 5 Navigable Stream Adjudication Cornmission?

& Below the Confluence with the Salf River to the Mouth af 6 A. | guess so, yes.

v Yuma, Arizona, correct? 1 Q. The report that you did, WH-000284, that's the

3 A. Yeah. g document you're Jooking at in front of you?

3 Q. it's by you, and it says it's for Helm and Kyle, 9 A. Okay.

10 correct? 10 Q. Is that correct?

11 A. Yeah. 13 A, Yes.

12 Q. Ckay. Letme show you on the first page, because | 12 Q. And this, the date on this is Cclober 24, 20027

13 want to make sure 1 gref your handwritfen notes comect. 13 A. Yes,

14 My limited research on the — | don't know what 14 Q. On page nine of your report, if you take a look at

15 that word is, history? 15 fhat, in the first full paragraph, about fwo-thirds of the

16 A. History of navigability. 16 way in that paragraph: There are only a few available

17 Q. - of the Gila River suggests if was not used on a 17 recorded observations of the river hydraulics and morphology
g regular basis for any kind of water transportfation for 18 made by explorers, period.

1o commodities such as furs, covered wagons or people. Comrest? | 19 A. Right.

26 A. Correct. 70 Q. However, there are many surveyed channel widths by
21 Q. Did you later change your opinion from that? 21 fand surveyors that provide very useful supportive

o A. Yes, 22 information. Do you see that?

213 Q. And when did you change if? 23 A, Yes.

24 A, When the -- when this -- when | realized this was 24 Q. Did you take into aceount any observations made by
25 going into the ANSAC, or when | - well, when | realized it zs  explorers in reaching the conclusions that you reach in your

Meyer, Lumia & Associates

520-623-1100

Page 21 1o Page 24



Deposition of HIALMAR HJALMARSON

BSA January 16, 2003 XMAX{(TITY
Page 25 Page 27
1 report? 1 A. ldon't really know.
2 A. No, | included them, a few, in the report, but | 12 Q. Do you know which federal surveyors instruction
3 considered rather seriously excluding them; however, becausk ;  manuals govemed how surveys were to be conducted in Arizona
¢ they had been made, it was kind of a custbmary thingto look | 4 by federal land surveyors?
5 atthat. | did throw them in there just to show how they 5 A. Specifically which onhes?
& match up to what | did. 6 Q. Yes.
7 Q. Ckay. Looking af - | assume those are the remarks 7 A. No.
8 that you included in appendix C at page 47 in your report, 8 Q. Do you know how many manuals there were in
¢ Accounts by Explorers? 9 existence issued by the federal government before Arizona
10 A. Yes, and these are from the Corps of Engineers 10 became a stafe?
11 report, yes. 11 A. No. | know there were a few.
12 Q. The list of years, the widths, the remarks, all P12 Q. Okay. Do you know whether or not any of the
13 come ouf of the Corps of Engineers report of 19957 13 federal surveyors had surveyed lands along the Gila before
14 A. | believe so, yes. 14 Arfizona became a stale?
13 Q. Did you ever look at any of the originat documents? 15 A. Oh,yes, :
18 A. No. Like i said earlier, | didn’t reatly -- | Y Q. And were any of the lands along the Gila River not
17 didn't go into this, no. . : 11 surveyed untll after Arizona became & state in 16127
18 Q. So-- Ty A. Along the Gila, you said?
19 A. No. 15 Q. Yes.
20 Q. --do ! understand it then you relied entirely upon 20 A. F'm aware that most of it was surveyed, it's
21 the Coms of Engineers report and not on any of the original 21 possible a section or two wasn't. | don't know.
22 sources? 22 Q. Okay. Do you know how many federal surveyors
23 A, That's right. Let's see, that's - that's right. 23 actually surveyed lands along the Gita River prior to Arizona
24 That's what i said here, yes. 24 statehood?
25 Q. And that’s whatl you did? 285 A. Uhm - several. If you want a number, no, 1 dop't
Page 26 Page 28
1 A, Yes, 1 know the number,
2 Q. Inthe next sentence, you talk about many surveyed 2 Q. Are you famifiar with the ferm "meander” as i
3 channel widths by federal land surveyors. Did you look at 3 relates to a river?
4 any such surveys in connection with the preparation of your 4 A. Yes, the setting of meanders that — yes.
5 report? 5 Q. Do you know whether or not, under the manual issued
& A. Yes. s by the federal government, thal federal surveyors were
7 Q. Are you farnifiar with the US Government's 1 required by law to meander the banks of navigable streams and
g rectanguiar survey systerm — g rvers?
2 A. Yes, . a A. | understand that the -- there were rules for
10 Q. -done by the USGS a lof? 10 setting of meanders in some of the surveyor's books,
11 A, Yes. Township and range and section, section lines 11 instruction books, yes. ¥'m not sure if they were in all of
12 and all that. 12 them,
13 Q. Right. Are you familiar with plats and survey 13 Q. Okay. And do you have any idea when that was first
1 notes that federal land surveyors prepare? 14 putin those books by the federal government?
1% A. Uhm --1 have some knowiedge of them, yes. 15 A. No, not —~ somewhere - semetime in the 1800s.
15 Q. Okay. Do you know what the manuals that govemn fhe 15 Q. Okay. Do you know if the — if the instructions on
1y federal land surveyors work required them to show on their 17 meandering in the federal survey manuals ever changed?
18 field notes, piats and surveys? 18 A. lunderstood it changed, yes.
19 A, Fm familiar with the preseénce of several manuals 19 Q. And dv you know how it was changed?
20 thatwere issued to the land surveyors, yes. 20 A. I believe -1 believe that they might have changed
21 Q. Okay. Based on your understanding of how the land p1 it from setting one on ~ one meander post or whatever on one
22 Surveyors operated under these manuals, do you have en zz  bank fo fwo, set it on each bank, or something like that,
23 opinion as to whether the field notes of an individual land 23 Something like that.
2¢  suhveyor are generally more accurate than the plats that they 24 1 didn’f - you know, [ didn't go into great detail
25 prepared from their field notes? 25 on that.

Mevyer, Lumia & Associates

520-623-1100

Page 25 to Page 28



Deposition of HIALMAR HJALMARSON

BSA January 16, 2003 _ KMAX(S/E)
Page 29 Page 31
1 Q. Do you know whether or not there were any :  bunch of guys got drunk in Phoenix and went and supposedly
z Instructions in any of the federal manuals for federal land 2 went down the Gila. But! heard that one a long time ago. |
3 sutveyors on whether they were fo set meanders for 3 forget when | heard it.
4 non-navigable rivers? 4 Q. Thal's the one where they tock whiskey and bacon
g A. | don't know. s and ran ouf of the whiskey?
& Q. Are you familiar with the homesteading process that & A. Something like that.
v was used throughout the American West? t Q. Did you review that in connection with your
g A. No, well - no, & research here, or was if something you knew?
g Q. Okay. 9 A. No. it's something | knew. | could have — it's
16 A. 1know very little about it. 10 possible 1 ran across it. But, no, that wasn't a factor in
11 Q. Okay. You didn't do any research into that area? 11 what 1 did here.
12 A. Didn't - no. 12 Q. Are you familiar with a book called Rivers of the
13 Q. Okay. Have you done any research into any of the 13 Southwest?
14 federal land patent records in connection with your work 14 A. Yeah, | think I've seen that.
15 here? . 15 Q. Did you review it in connection with what you did
16 A. No. P16 here?
17 Q. Have you ever done any research info federal Jand e A. No.
ig  pafent owners? 18 Q. In your notes, this is not in your report, but in
10 A. No, not really, no. ; 1o your notes, which is - it was given to us as Exhibit 4,
20 Q. Are you famifiar with the Desert Land Act? g index of Winn Mjalmarson documents, it shows WH-00022, thera
21 A. 1 think I've heard the name, but, no, ! 21 were seven pages from a book called Rivers of the Southwest.
22 Q. Are you aware of the act of Congress which creafed 22 A. Yeah. | may have - like [ said, | may have ~you
23 Arizona as a state? Did you do any research into that law — 23 know, [ may have looked at it, but | didn't really — |
24 A. No. ’ z4  didn't use it for what | did here.
25 Q. -- that established - okay. 25 Q. Okay. Oh, that just — just iet me hand it to you
Page 30 Page 32
1 A. No. 1 Jjustiolook atit, I's WH-00022. And thera's -- the first
2 @. Are you aware that at the fime states are created, 2 pink, | guess, or salmon colored flag fatks about, | think
3 that the federal government may or may nof grant cerfain 3 It's Captain Cook's expedition or something.
¢ lands fo the state, fifle to cerfain lands to the stafe in 4 A. Oh, yeah, I remember seeing - I've read this, yes,
s connection with establishing statehood? 5 that's right, but it had nothing to do with what 1 did.
5 A. Ina very general way I'm aware of that, yes. & Q. Okay. How about Captain Cook, that was the Mormon
b Q. But specifically as relates to Arizona? 7 Battalion?
8 A. Not really, no. ) g A. [ didn't know he was Mormon, but 1 don't know.
) Q. Did you review any publications by the United g Q. Youdon't recall?
10 States Department of Agriculture in connection with the work 10 A, No, | don't,
11 you did on navigability? 11 Q. Okay. Did you look at any documents prepared by
12 A. Well, | used soil surveys, you know, 5o, yes. 12 William H. Emory, E-M-0-R-Y?
13 Q. Okay. And did you — are you familiar with the 13 A. [ remember the name, yes.
1w University of Arizona Agricultural Experiment Station 1911 14 Q. Did you look af any of his documents?
15 report about the Gila? 15 A. Yeah, maybe { did some casual reading, let's say,
16 A. No, 16 when | was looking at this, but, yeah, i do remember seeing
17 Q. Didnt use that — 17 something about Emory. It could have been in the Corps of
18 A. No. 18 Engineers report. They had a lot of stuff in that.
19 Q. --orreview jt? 19 Q. But you didn't look at any of his original
20 A. No. zo0  documents. If would have been in something else that you
51 Q. You mentioned eariier the Bucky O'Neal legend or 21 Jooked af, .
22 Story. 22 A. It's possible, but it — | didn't use anything, you
23 A, Yeah, 23 know, for this particular engineering report from Emory,
24 Q. What's that? 24  other than what I've referenced here.
25 A, | heard he went down the Gilaon a raft. Heanda 25 Q. Inthe index of documents you have WH-0021, 1880s
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1 boating on the impracticable Gila. Let me hand you a copy of 1 MR. HELM: Object to form.
2 that 2 A. From an engineering - for the engineering type
3 A. Impracticable Gila, yeah, | wonder where [ got 3 approach that ] used, the value of those and the accuracy of
¢ that. ;5 those is, | consider, unknown.
5 Q. Thal's a question | was just about to ask you. 5 Q. Unknown?
3 A. Yeah, okay, | didn't use this. If's possikle - 6 A, Unknown, yes.
7 there was a young fellow whe was doing some of the history | 5 Q. Okay.
g work on this for Flood Controt District, or he worked for the 3 A, |--yeah.
g Flood Confrof District, | believe. He may have handed that 3 Q. Okay.
10 iome, but | didn't use it. 10 A. Soljust don't know the accuracy of it.
11 Q. But you didn't use it? 11 Q. And, thus, did you disregard them?
12 A. No. . 12 A. Uhm -- they - those types of observations entered
13 Q. Do you know who these guys are, Larry Christianson 13 my analysis only as { have shown them in this report, my
16 and David Pettes, P-E-T-T-E-57 15 final report here, in that | decided just to include a few
15 A. Not really, 15 observations that were in the Corps of Engineers report, and
16 Q. Did you attemmpf to find out who they were? {16 thatwas it
17 A. No, no, | didn't. ‘ 17 Q. Okay. So just--is what you're saying that unless
18 Q. Didn't use their materials, don't know who they 18 it was reported in the Corps of Engineers report that you've
ig  are? 10 cited to us and pointed out fo us in your - in here, you
20 A. No, 20 disregarded any other observations that you may have reviewed
21 Q. Did you read Dr. Littiefield's report in connection 21 in connection with your work that you did?
2z with your work on navigabifity for Helm and Kyle? 22 A. They were not used in my analysis, that's correct,
23 A, Yeah, | read Dr. Littiefield's report, ves. 23 that's right, other than -- well, except as | referenced
24 Q. Okay. Did you disagree with anything other than 2¢  here, the federal tand surveys.
25 the conclusion that was in his report? 25 Q. Unless — unless it's in your report as something
Page 34 Page 38
1 MR. HELM: Object to form, iy yourelied on, then you discarded it. s that what you'rs
2 A. Uhm - well, | disagreed with things in the report, 2 saying?
3 yes. 3 A, No, I -- no, it did not - it was not used in the
4 Q. Okay, Tell me what you disagree with. | have his 4 production of this report.
5 report, if you want fo review if 8o you can point them out, % Q. Okay.
& 5D you can answerif. % A, Now --
7 A. [can answer this in a general way, Save ~ | 7 Q. That's all right. | don't want to cut you off. |
g think 1 can save some time on this. s want you -- if you need to explain something you've said,
g Q. Okay. That's fine. a [l be happy to have you do It, because, as | told you, this
10 A. A lot of the historic observations of conditions 10 15 nof a time test here.
11 along the Gila River were made without the knowledge of what 1, A. Yeah.
1z the discharge was, i you don't kKnow the discharge, you 12 MR. HELM: Is there a question out here?
13 don't know much, uniess you have a whole lot of observations,;» MR. BARKER: Um-hum,
14 be it width, depth, or whatever, 14 MR. HELM: Are you done with your answer?
15 So, in a general sense, | take Issue with many, 15 THE WITNESS: Yeah, 'm done with the answer, yeah,
15 many historic observations of where an explorercame up to g 1¢ Q. (By Mr. Barker) | thought you wanted to make an
17 river and said it's 500 feet wide, and in regard to 11 observation about what you just said, fo cfarify something.
13 transferring that into something related to navigability, ¥'d 18 Butif you didn't, that's fine. 'l move on.
19 say if's of extremely limited value, because you don't know 19 A. No, move on.
20  what the discharge was, 5o, in that context, | take issue, 20 Q. Okay. ANSAC, we've falked about ANSAC, the Arizona
71 Q. Okay. Dr. Littlefield's report, he cites maybe 21 Stream Navigability Adjudication - whatever it's called.
22 hundreds of observations by alf sorts of people from ait 27 MR. HELM: Arizona Navigable Stream Adjudication
23 walks of life. Are you telling us, unless they know the 23 Commission.
»q  discharge of the river, you have to disregard all those 24 MR. BARKER: Mr. Helm always knows the answer, He
25 observations? 25 rmnay not be right, but he knows the answer.
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1 MR. HELM: We'll take the first admission. 1 Q. Okay. Did you look &t any of the records at the
2 Q. (By Mr. Barker} Did you review any of the 2  Anzona Land Office?
1+ documents that are on file with ANSAC concerning the Gila 3 A. Atthe Arizona Land Office?
4 River and the strefch or the reach that you reviewed? 4 @ Yes
3 A, [looked at some documents, yes. 5 A. No.
3 Q. Did you go down to look at them, or did people 6 Q. Do you have any knowledge whether any land that was
v fumish them fo you? 1 granted to a citizen of the Stafe of Arizona by the State of
g A. [was furnished something, yeah, and | befieve it g Arizona that had all or parf of the Gila River running
3 was from ANSAC, yeah. g through it had any reservations from the state reserving any
16 Q. And did you get that from Stantec or from Heln and 10 portion of the Gila River o the state?
11 Kyle or where did you gef if? 1 A. It had nothing to do with what | was doing. |
12 A. It may have been Helm and Kyle, 12 don't know. ] ‘
13 Q. Okay. Have you atfended any of the hearings at 13 Q. s it your understanding that if the river was
1¢ ANSAC? 14 havigable, that the State of Arizona would own the fand
15 A. No, 15 within the bed and banks of the Gila?
16 Q. Have you testified in front of ANSAC? T A. That's what I've been told, yeah.
17 A. No. fiv Q. Andif the state land department granted a patent
is Q. Are you familiar with the published repors of the (16 o acitizen of the State of Arizona and did not reserve the
1s  Federal Commissioner of Corporations on Transportation by 19 bed and banks area of the Gita, would you find that contrary
20 Waler? 20 o whaf you testified to here?
21 A, I don'tthink 1 am, no. 21 MR. HELM: Ohbject to form.
22 Q. Ckay. 22 A. it had nothing {o do ~ nothing to do with what |
23 A. Dogsn't ring a bell. 23 was doing. [ don't know.
24 Q. Did you do eny research on the type of watercraft 24 Q. Okay. Would you think that was some indication by
25 i use in the Westem United States in 18127 25 the State of Arizona that they didn’f think they owned it?
Page 38 Page 40
1 A. Just because | was involved init, in this, yes, | i MR. HELM: Object to form.
» did some reading, but! - yes, 2 A. 1domn't know.
3 Q. Do you recall what you reviewed in connection with 3 Q. Were you aware of the right of a state at the time
s that investigation? s of stafehood fo ask the federal government fo give it
5 A. No, F don't. 5  additional property from what was granfed fo It because some
s Q. In connection with your work, did you do any s  of the property granted to it was covered by a navigable body
7 reconnaissance along the Gila River to acfually look at it 7 of waler?
g from any of the reaches that - any of the areas within the a MR. HELM: Object to farm.
o teach that you testified about? 9 A. No, m not,
10 A. Yes. 18 Q. Did you review a USGS report called united - it
11 Q. And tell me what you did in that regard, 11 was writlen by Edward Charles Murphy and others, enfitied
12 A. 1drove the Gila down to where it was totally 12 "Destructive Floods of the Unifed Stafes in 1905" with a
13 messed up and then gave up. Andlcollected a few sediment| 13 discussion of effiuent discharge and frequency and an index
1¢  samples and mainly looked at material. | kind of — it was 14 o flood lerature?
15 the kind of thing where I've been on the Gila all my fife and 15 A, | gould have,
16 | just wanted to revisit it with this in mind. i1 Q. Ifwas referred fo in Dr. Littlefieid's report, and
17 Q. Ckay. Did you review any records of the State of 17 Tean hand it to you so you can see the quote, see if that
18 Arizona Land Department as to patents that it may have issued 18 refreshes your recollection. it's a quote starfing just
10 focitizens for land along the Gila River? 19 ahead of the footnotes at the botfomn of the page. The
20 A. No, 1 don't - no. 20 foolnote is at the bottom.
73 Q. Do you know whether or not the State of Arizona 21 A, 1 may have seen this, 1 didn't follow up on this.
22 issued patents to folks of land that either bordered or was zz It didn't — it wasn't something that | focused on in regard
23 crossed by the Gila River? 23 to what | was doing here.
34 A. !kind of assume so, but | don't know for a fact, 24 You have to realize, I've worked — you know, I've
2 no. it's out of my area. 25  read a lot of stuff about floods in Arizona.
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1 Q. Fm sure you have. 1 Sormkind of - you know, I'm aware of logs being lashed to
2 A. You know, and if | say no to something, I'm 2 wagons during the Forty-niners, you know, the Gold Rush
3 probably lying, because | probably read it at one time or 3 stampede and all that. So, yeah, I'm aware of things like
4 ancther. ¢ that, but it didn’t enter into what 1 did here.
5 Q. What | was really driving at, Mr. Hjalmarson, is 5 Q. So you're not prepared fo, nor do you intend fo,
¢ whether or not you recall reviewing that in connection with &  norhave you been asked to, testify about what type of
7 the report that you prepared. 7 walercraft would have been used fo conduct commercial
g A. No. g aclivities on the Gila River in that reach in 18127
4 MR. BARKER: Okay. Why dont we take a morning 5 MR. HELM: Object to form.
16 break, and we'll switch subjects when we come back. 10 A. Yeah, that wasn't part of what { did.
11 (Break taken.) 11 Q. Okay. Is it your opinion that the Gia River was
12 Q. {By Mr. Barker} Let me just finish, hopefully, a 1z capable of navigation at all times during the year 19127
13 couple of questions with vour report, and then we'll move on 13 MR, HELM: Object to form.
14 o another subject for a while. You have your report in 14 A. 1n 19 - during flood flow, it would be very
15 front of you? 15 difficult to navigate it. And in 1812, when there were a Iot
16 A. The navigability? {15 of diversions oceurring in the summer, during very dry
17 Q. Yes. {17 periods, it's possible, you know, under heavy diversion
18 A, Yes. 1 1z activily, that there wouldn't be enough water in there to
19 Q. Would you fook at page six of your report, at the {19 navigate.
20 boffom. This Is the conclusion of your execufive summaty. 20 So the answer: It would not be navigable during
21 Mt says: Based on alf ihe hydrologic and hydraulic 21 the entire year.
22 information, data and analysis contained in this report, it 22 Q. Okay. In your opinion, was the Verde River
23 s the author's opinion that the natural channel of the Gila 23 predictable enough fo have someone regularly conduct
24 River from the confluence with the Salt River to the mouth of 24 commercial navigation on the Gila River in the reach you
s the Colorado River, was susceptible to navigation at the time 25 reviewed?
Page 42 Page 44
1 of Arizona statehood in its ordinary and natural condition. 1 MR, HELM: You just said Verde River.
2 Conect? 2 MR. BARKER: [didn't mean to say that. Pl start
3 A. Yes. 3 over. |guess I'm still thinking about Kit Carson.
4 Q. By what fype of walercraft? 4 Q. (By Mr. Barker} Mr. Higimarson, in your opinion,
5 A. it's by the three criteria | used that are s was the Gila River predictable enough for someone who wanted
¢ referenced in the navigability portion of the report. ¢ {o conduct commercial navigation on it in 1912 to be able to
7 Q. Did you - are you able fo telf us, as you sit here 7 do 50 on a regular basis?
g loday, In 1912, what walercraff was avajlable to somebody who B A. | don't know.
o wanted fo conduct commercial navigation on the Gila River in 9 Q. Okay. I'm going fo go back to Exhibit 1, your
10 that reach? 10 sfatement on the disclosure we received, and at the fop of
11 MR, HELM: Object to the form, 11 page 31— this is that thing that falks abouf —~ ‘
12 A. It it wasn't a criteria | used. 12 MR. HELM: Are we switching now off of navigation?
13 Q. Okay. Do you know anything about that subject? 13 MR. BARKER: For a white. There's some other
14 Inother words, did you do any study info what type of 14 navigation questions, but not of the same type, that come
15 walercraft was available in 1312 that you could actually is  later,
15 conduct a navigation in the form of commerce on the Gila 16 A. Alrighty.
17 River? 17 Q. (By Mr. Barker} On page 31, in the first
18 A. ldid -1 did, let's say, casual reading related 18 paragraph, at the very bottom of that, if talks aboutf
13 to being involved in this subject. Also, I'm aware, for 15 Manning's n - initial n, small -- values. And it stafes,
zo  example, that Kit Carson, you know, used a canoe to transport 3o “Mr. Hjalmarson will opine that the defendants’ experfs
21 furs on the upper Verde River, and he may have gone down the;:  selecled incorrect magnitude and location of Manning's n
22 Gifa, You know, as a kid, I've been aware of things like 2z values. He will explain what Manning's n is and how it is
z3 that. I'm also aware of the paddle wheels that are - that 23 defermined. ‘
2¢ were on the Colorado and that type of thing. 24 Do you see that?
25 But, you know, that's the kind of reading | did. 75 A. Yes.
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3 Q. Whatis a Manning's n? 1 Q 471
2 A. Well, it's a coefficient of roughness, and if's a 2 A, 4.1, ali right.
3 hydraulic - a hydraulic term, coefficient of roughness, 3 MR. HELM: Do we know the scale of this picture so
4 that's been around over 100 years. 5 We can know where the 4.1 falls at?
5 Q. And as [ understand if, and you correct me if I'm 5 Q. Don'fknow. So assume whatever stale you want fo
¢ wrong, it's used by folks who are figuring things in § assume.
7 hydrology fo determine how fast wafer can move through an 7 A. Yeah. | wonder what the direction of flow is.
g  area that's got stuff in it, such as rocks or trees or brush 8 Q. Assume what you want for the direction of flow.
¢  ornothing, correct? 9 A. Well, l would -- hhm. it's a little out of the
10 A. Well, in a general sense, that comment would be 10 type of floodplains that I'm really familiar with. This
11 kind of correct, yes, 11 looks like southeastern United States conditions. This came
12 Q. That's about as much as | know about if, so that's 12 outofthe Snyder and Ackerman Report, | believe. You know,
13 why ! ask you. 13 I'would go along with -- I'd say something on the order
14 It's also my understanding from testimony that we 112 of.1 S )
15 heard earlier that you have provided advice on Manning's n i 15 Q. Okay.” And would you just initial if, so that we
15 coefficients fo ofher experts retained by the Flood Control ! 16 know we have the right one.
17 District of Maricopa County in this fitigation and that they ’ 17 A. {Witness complies.)
1s  have relied on those Manning's n's that you have given. Were 18 Q. Let me hand you what's been marked as Exhibit 3 and
19 you aware of that? 19 ask you fo assume the depth of flow is 5.0 fest.
20 A. Uhm --| produced a map of the -- showing Manning's 20 MR, HELM: Once again, we don't have any knowledge
21 hinthe - at and above the Gillespie Dam in the area of 21 on the scale o the direction of flow?
2z  this - of this issue, 22 MR, BARKER: No. No. And you can assume whatever
23 Q. Okay. Anddid you discuss that map and your 23 youwant in that regard.
2¢  [findings with, like, Dr. Zevenbergen and Dr, Richardson and 24 MR. HELM: Do you want him again to tell you what
25 others, or did you just furnish thetn a map? 25 the Manning's n would be?
Page 46 Page 48
1 A. Basically, | furnished the map. There may have 1 MR, BARKER; |do.
2 been some discussion about it, yes, There was some 2 MR. HELM: Do we know where the picture was taken?
3 discussion about it, yes. 3 MR. BARKER: It's from a standard reference.
P Q. But from everything | understand about this case, 4 MR. HELM: Which standard reference?
5 you're the one that said, here's the Manning's n's, and this 5 A. I'd say about point —
6 i5 what | recommend you use when you run computer models or I3 MR. HELM: Wait. Wait, One thing at a time here.
7 whatever you need these for, is that cormrect? 7 MR. BARKER: It's from a USGS publication,
8 A. Not exactly. g estimation of Manning's n in open channels and overbank
g Q. Okay. Please correct me. g  areas.
10 A. The Manning's n that | showed was for -- for more 16 MR. HELM: Okay,
11 classic one-dimensional hydraulic computations, like the 11 A, Yes, I've seen these before. It's from Snyder and
1z standard step method and so forth, and 1 believe it so stated | 1z Ackerman, | believe.
13 on the - on the map | produced. Basically 1-D modeling, 13 | want to say, again, that in the performance of
14 s for, 15 the selection of Manning's n, in areas like this, what you
1% Q. Is that something iike the HEC-2, is that a mode! 15 would do is, and what | would do is, pick up a standard
15 that utilizes that? 16 reference like this, get yourself calibrated from known
17 A. Yes. Yes. And .- well, and for a specific purpose 17 Manning's n's, and then you go out in the field and do your
15 to, for the computation of large surface elevations, is the 1a  thing. And when you come back in, you compare your
15 primary purpose of it. 19 photographs and so forth to what you have here, So it's not
20 Q. Lef me hand you what's marked as Exhibit Number 2 20 athing you do blind like this,
21 and ask you if you'll look at that 't hand you a pen. In 21 But ! would say this is a little rougher. 1 give
2z - this parficular photo, | would like you fo assume thaf the :p HRabouta.l2,
23 depth of flow is 4.1 feel. Would you please estimate for us 23 Q. Okay. I'm handing you Exhibit Number 4. | want
24 @ value or a range of values for Manning's n for that flovw? 2¢  you to assume the depth of flow was 2.9 feet, and if you
25 A. Soyou said 4.17? 25 would provide for us a range or a Manning's n value.
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1 MR. HELM: Do we assume the same -~ 1 MR. BARKER: No. What | asked him to do is, those
2 MR. BARKER: Same assumptions. 2  areas, if he can give us a Manning's n coefficient or
3 A. Okay, Oh, you want me to initial it? 3 estimate one, please do so, and then indicate for what area.
¢ Q. (By Mr. Barker) Yes, please, if you would, p MR. HELM: Object to form.
g A, 1forgot fo initial it. 5 A. Allright. Let's see. Okay. What I'm going to do
¢ MR, HELM: What did you determine it to be? ¢ is circie an area, and then I'll make a -- an estimate of
T THE WITNESS: 13. If these were real low gradient 7 depths andlor I'll make an estimate of the height of the
g streams, the values wouid be pretty low. Manning'snisa g vegetation, and then Pl do an estimate of Manning's n
¢ function of gradient and velocity. g for . for different heights of water leve! along that
10 Q. Exhibit 5, assume a depth of flow of 2.9 feet and 10 vegetation. Is that okay? ‘
11 whatever other assumptions you think you need to make. 11 Q. {By Mr. Barker) Okay.’
12 A. Okay. .13. 12 MR, HELM: And you want -- you want it determined
13 Q. .13 again, okay. Thank you. 13 for the conditions that exist in the photograph?
14 I'm handing you a photograph end whaf | can tell 14 MR. BARKER: Exactly.
15 you of it, if is obviously in the area of the Gila, and if 15 A. Do you want me to do it without referring to
16 was taken in 1882, What | would like you fo do is compare "15 anything, any materials | have here?
17 the roughness characteristics of the vegefation in those : 17 Q. (By Mr. Barker) You can use whatever you need lo,
18 photos and what you would estimate, if you can, from the 18 A, Whatever | need?
19 photographs, the roughness coefficients fo be. 19 Q. I'mnot — as ! toid you, there's no frick
29 MR, HELM: Once again, we don't know scale. 20 quesfions here, and this is not a time test.
21 MR, BARKER: You have what I've got. 21 A. Okay. All right,
22 MR. HELM: We don't know the location, whether 22 Q. We just want your best estimate based upon those
23 they're even at the same location. 23 gquestions | asked. So if you need to look af something, feel
24 Q. {By Mr. Barker) And on Exhibif 6, use only the 24 free fo do so.
25 lower picture, ignore the first picture. 25 A. Okay. Let's see.
Page 50 Page 52
1 A. And what did you say the depth was? 1 MR. HELM: By the by, since we're going to make
2 Q. Ihave noidea what itis. Whatwe - thisis a : these exhibits, would you provide me with the appropriate
3 photograph that we just received, and we know it was taken in 3 foundation.
4 1882, and we would like you, if you can, from the lower 3 MR. BARKER: Assoonasigetit,
5  photograph of Exhibit 6, to estimate a Manning's n 5 MR. HELM: Appreciate it.
¢ coefficient for what you see in that photograph, based on a 3 A. Okay. I've done it in one spot.
7 visual inspection. 4 Q. (By Mr. Barker} Okay.
8 MR, HELM: For the whele photograph? 8 A. Is that okay? Let's see, All right. Yeah.
9 MR, BARKER: Whatever you can conclude, i he says g Q. Okay. Would you do - for the record, Mr.
10 part of itis one and part of it is another, that's what we 10 Hialmarson, if you would, kindly tell us what your notations
11 have, The iower photograph, 1 1‘1 on the photograph show, the assumptions you made and fell us
12 MR. HELM: That's what - it goes three miles away, 112 what you've writfen. And you've identified an area that
13 too. 13 you're providing this opinion conceming.
14 MR. BARKER: Just whatever you want to delineate, 14 A. Okay. I'm assuming that this is dense Salt cedar
15 and he can delineate what he wants to. 15 vegetation, 15 feet high. I'm assuming - for the first case
18 A. Well, okay, this is Salt cedar? 16 here, I'm assuming that the flow depth is five feet, and the
17 Q. (By Mr. Barker} At the Lucky Dam, | would agsume 17 velotity is less than seven feet per second, and that would
1w s 1z have a roughness coefficient of approximately .2,
19 MR. HELM: Do you know what depth the water is in 19 The second condition I've ingluded is at a flow
20 the photograph? 20 depth of 10, with a velocity less than seven, which means the
21 MR. BARKER: ldonot. All | know exactly about 21 vegetation is stili standing, it would have a roughness
22 this photograph is what you see. 122 coefficient of approximately .15,
23 MR. HELM: They want to know whether your question 21 And the third condition reflects the condition of
24 Iis supposed to be a composite for the whole area or sections 24 the combination of higher depth and greater velocity, where
25 outf of it? zs it would, the vegetation would start to bend. And in that
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velocities are going to be pretly jow.

So, in a general sense, at Exhibit 5, that
vegetation, at a depth of 2.9, isn't going to bend. And the
Salt cedar, when you expose it to depths —well, | have a
table here that's from UBGS publication for Maricopa County
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1 condition, the Manning's n would drop significantly. And as 1 & parfial copy. If shows a file save date. It came from the
2 the flood - as a flood progressed, and it continues fo be 2 Flood Control District of Maricopa County, and it shows a
3 laid down, it could — it could drop down to maybe .05, 1 file save date on Cclober 14, 1892,
¢ something in that vicinity. 4 And my question is: Do you know if you ever looked
5 S0 you need to know the height - the height of the 5 at this particular run out at Flood Conirof District?
s vegetation, the depth of flow and the velocity of flow are 5 A. 1don't know.
7 critical in making an estimate of what's going on with Salt 7 Q. Okay.
s cedar. 8 A. jdon't know.
3 Q. Okay. Can you contrast or compare Exhibit 5 with 3 Q. You're familiar with the HEC-2 water surface
10 Exhibit 6 and tell us whether you think -- whether you think w0 profile program?
11 what's shown in Exhibit 5, under the circumstances that we've i1 A. Uhm -vyes.
1z provided you with, is greater, lesser? How do you compare 12 Q. Okay. Do you - are you familiar with how input
13 the two? ' 13 data is developed to run that program?
14 A. Based on my experience here, what's in Exhibit 5, 14 A, Yes,
15 it's not as rough, but a lot of this vegetation wouldn't ] s Q. fve handed you Exhibit Number 8, Have you had a
15 bend. A lot of this vegetation wouldn't bend, in Exhibit 5, | 18 chance fo look at that?
17 It's going to remain in place. The smaller stuff might, but, | 15 A. Yes,
18 again, | don't know the gradient of this river. : 18 Q. Okay. And this is a document that comes along with
15 1 do know where Vern Snyder did his work, and in 19 the HEC-2 that tells you about certain features that are
20 that area, this stuff may not bend. The gradients and 20 available for a HEC-2 to aperate and the data that you'll

receive from if once you utilize those optional features. is
that correct?
MR. HELM: Object to the form.
A. Uhm - yes, it appears that way, yes.
Q. Infield 10 of the JZ record, would a value of 15

Page 54

Page 56

1 here, and it - it shows that you have fo consider velocities 1 mean that the flow distribution option is turned on?
z and heights of vegetation to determine if it's going to be 2 MR. HELM: What was your reference again? What
3 upright or not. 3 number?
a Q  Okay. 4 Q. If you look at field 10, on the second page.
5 MR. HELM: Is that it? 5 MR. HELM: Oh, field 10. We're looking for feld
6 Q. That's it. You've answered my question. Thank you g 15
7 very much. o 7 Q. And if you lcok down to 15,
8 Did you do, in connection with your charge from 8 A. lam very rusty on - when you ask the question, i
o either Helm and Kyle or Stanfec, any work involved with HEC-2 o didn't input data. | thought you meant what kind of field
10 runs or medels or anything of that nature? 10 data goes into HEC-2 that [ know.
1 MR, HELM: Object {o form, 11 As far as the inner workings of making HEC-2 run
12 A. |didn't do any HEC-2, 12 like this and giving it these type of instructions, it's been
13 Q. Did you review any HEC-2s out at the Flood Control 13 15, 20 years since I've done this. And most of my experience
14 District or any HEC-2 work that's been done? 14 is with J-636 and E-341, the US Geological Survey programs.
15 MR. HELM: Object to form. 15 I had a class, week long class at Arizona State
16 A. 1loocked at a HEC-2 run, yes. 16 University on HEC-2. I've examined a ot of HEC-2 stuff, but
17 Q. Ckay. Do you recall the date of that run? 17 Tden't ~P'm not up enough on it to answer much of anything
18 A. Not-- not precisely. | belleve it was a run where 18 with regard to these input instructions at this time.
1s that -- that established the water level for FEMA 18 Q. Okay. Well, let me just walk through i, and if
20 regulations. 20 youcan't answer it, you tefl me — you tell me you can't
21 Q. Okay. 21 answerit, Because ail I'm trying fo do s ask you to look
2z A. 'T0s or'80s, | forget. 19705 or '80s, | honestly 22 amd see if what I've provided you felis you the answer and iF
23 forget. 23 you agree with if or you don't. If you dor't know, you'll
24 Q. What we've handed you is Exhibif Number 7. This is 24 lelltme, "l don't know.”
25 & partial copy, and I'm only going fo ask you questions about 25 A. Well, you're going to hear a lot of "] don't know.™
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1 Q. That's not a problem. 1 Q. Okay: .
2 A, Qkay. 2 MR. HELM: Does this mean vou didn’t believe him?
3 Q. As | told you, there's no wrong answers here, 3 MR. BARKER: No, I'm just making sure we're all on
4 A. Okay. ¢ the same page. | believe everything he tells me, I'm not
s Q. Allright. But the third sheet of Exhibit 8, it s ouestioning Winn, frust me on that. I'm just making sure
¢ reflects that, in field number 10, which is foward the g we're ali on the same page.
1 botlom, that the value shown is 15, and there the description 7 Q. (By Mr. Barker) What I've handed you is Exhibit
g says, "Flow distribution prinfout for all cross-sections.” s 10 I will tell you if's a partial copy of ihe oufput. The
s Do you see that? s enlire oulpuf was 167 pages long. And would you look — if
10 A. Yes, 10 you lock af page two, about halfway down the page foliowing
t1 Q. And it's my understanding -- and you think you're 11 the break, it says, "Crest of Gillespie Dam"?
12 rusly. | have absolutely no understanding what we're talking 12 A, Yes,
13 about. So my understanding of what that means is thaf, if 13 Q. And you see X1, 166.587
12 that shows up, that the flow distribution option is turned on 14 A, Yes.
15 forthe running of the HEC-2 program thai's under 15 Q. And then below that, after the next break, if says
1¢  considerafion. g X1, 166,517
17 A. it would look like it, yes. 17 A. Yes.
18 Q. Okay. Would you go back to Exhibit 7, which is the 18 Q. And then, if you look at the next page, three, X1,
19 exhibit, the other exhibit I handed you, 19 166.647
20 A. Yes, 20 A. 166, okay.
21 Q. And does that oplion appear lo be turmed on over in 21 Q. If you go back to the sheet, page two, where we
22 the far right-hand portion of Exhibit 77 22 starfed, the last break, where it says X1, 166.61, it's my
23 A. There is a 15 there, yeah, 23 understanding that in the center, if you go over ~ if you
24 Q. Okay. If you look down in the corresponding line 2¢  call the 166.61 column one, and you go over five columns on
25 fromt across, you see it says J27 25 thaf same line, is the number 1607
Page 58 Page 80
1 A. Yes, yeah, it appears to be, yes, field 10. Okay. 1 A, Yes,
2 Q. Do you recall what in the HEC-2 program the fiow 2 Q. The next column is 1207
3 distribution option does? 3 A, Yes.
4 A. I'm not 100 percent sure, but it would - it seems 4 Q. And the next column is 140, Do you see those three
5 fike it would show the flow in the different subdivided 5 columns?
s portions of the cross.-sections. 6 A. Yes. ‘
4 Q. Okay. Whal I've handed you as Exhibil 8, which 7 Q. And it's my understanding thal's distances upstream
s i's my understanding is a portion of a user's manual for g from the crest of the Gillespie Dam.
g 189171 for the HEC-2, and I'd ask you to look af - if you'l! 9 A. Really?
10 fook af the second sheet, it shows you the program ouiput. 10 'Q. Excuse me. From the previous cross-section. You
11 Look af output, flow distribution, Look af page 39, and then 11 See, when | wing it here, | get in real trouble.
w2 at the hotfom of page 3% end onto page 40 is a description of 12 A. The 160 is the distance from the previous
v3  flow distribution, 13 cross-section?
14 A, Qkay. 14 Q. Ckay. Distance of channel and left and right
15 Q. At the top of page 40, there's a sentence that 15 overbank.
15 Starts, right in the middie of the first line, starfing, 16 MR, HELM: Object to form,
17 “When the flow distribufion....” Would you read that 17 MR, BARKER: 1iell you what, | don't know what I'm
1g  Sentence, please, into the record? 18 saying,
19 A, "When the flow distribution option is requested, 9 MR, HELM: That's why I'm objecting, because 1
;0 the program prints out the lateral distribution of area, zo don't either, and | can tell you my witness doesn't.
21 . velocity, percent of total discharge, and depth for up to 13 21 MR. BARKER: He'll tell me if he doesn't.
22 subdivisions of the cross-section.” 22 A. What was your question again now?
23 @. And it's my understanding from what vou told me 23 Q. {By Mr. Barker) | have no idea. What we're
2q earfier, { mean, that's the same thing you told me earlier? zq  aftempting fo do here is to Jocate this parficuiar
25 A, Yes. zs  cross-secfion with refafion to its location to Gillespie Dam,
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1 and my question is: Do you understand that, and is that - 1 that's being used for this computation - well, 74.2 percent
2 have we done that right? 2 ofitis in that sub-area,
3 MR. HELM: Do you want him to locate # for you? 3 Q. Would that indicate that the 74.2 percent of the
4 MR. BARKER: No. I'm asking him if thaf's what is 4 fofal flow that's being measured here, and if you'll go back
5 shown here, and dees that have a reference with the location s [othe firsf page, down under QT, just following a couple of
s on these columns as to Gillespie Dam. s line breaks, it shows 240,000 --
7 A. The 160 and the 1207 7 A. Oh, okay.
3 Q. (By Mr. Barker) Yeah. & Q. - that would be measuring 76.8 percent of the
3 A. |don't know, o fotal flow of 240,000 cfs in the channel that's being
10 Q. Okay. On the fop of page three, the one | asked 10 measured in that section?
11 you fo look af previously. 11 A, ltwould - it would appear, yes, apparently so.
12 A. The top of page three? 12 Q. Lef me just show you Exhibit 11. I've handed you
13 Q. The 166.64, again, in those same three columng - 13 Exhibit 11, and | will tell you the only difference befween
14 A. And are those the distances -- you're saying your {14 the two, If you fook dowr on the front sheet, | mean, the
15 question is: Are those the distance from Gillespie Dam? E 15 numbers are different, but the change, the only change that
16 Q. No, that's ~ 15 has been made between Exhibit 10 and Exhibit 11 is in the
17 A. What are they? 17 ftem that we just referred to, the QT item.
18 MR. HELM: Let him ask you the guestion. 18 A. Okay.
19 Q. Yeah, Iwill. I'm justtrying to fell you, it's my 19 Q. And the QT item in Exkibit 11 is 178,000 cfs.
za  understanding those are the distances upstream from the 20 A, Okay.
21 previous cross-section. 21 Q. And then if you go fo page, it should be elght
22 MR, HELM: Object fo form. »2  again, page eight again, the per Q section that we looked at
23 A. ldon't know. 1'd have to - I'd have to see 23 previously would reflect a 73.8.
zs+  output instructions for HEC-2. 24 A. Yes.
25 Q. Okay. Mr. Hialmarson, in that same exhibit that 28 Q. And that would indicale, based on what we've said
Page 62 Page 64
1 we're falking about, which is 10, if you'd lock af page 1 earlier about Exhibit 10, that 73.8 percent of the total flow
2 eight. Upin the upper right-hand corner, you'll see that 2 how of 178,000 cfs is in the channel that's being examined by
1 the pages are numbered. If you'll look at page eight — 3 that particuar section?
4 A, Okay. q A, Yes,
5 Q. - about two-thirds of the way down on the 5 Q. Okay. Let me give you a hypothefical. Assume that
¢ left-hand side, you'll see, "Flow distribution for,” and the ¢ the channel that's being measured at those two sections is
1 same number, 166.67, that we looked af previously. 5 960 feet wide. Thaf would indicate the percentage of fiow
a A. Okay, 166.817 s that's in the 960 foot wide section at those two different
g Q. VYes g velocifies?
10 A. Yes. 10 MR. HELM: Object io form.
11 Q. Would this be the flow distribution for the 11 Q. s that correct?
12 cross-sections that we previously looked at in the two or 12 MR. HELM: Same objection.
13 three prior instances on pages two and three? 13 A. Yes.
14 MR. HELM: Object to form. 15 Q. Ckay. You reviewed the two-dimensional model that
15 A. Let's see, The flow distribution for 15 was prepared by Harza in connection with this litigation?
15 cross-sections, piural, you said? 16 A, |reviewed the report. |looked -- 1 didn't ook
17 Q. For cross-section 166.61. 17 atthe, you know, the RMA-2. it's - no, | did not look at
18 A. Oh, yes, it appears to be, yes. 18 that,
19 Q. The third line - if you go down three lines from 19 Q. Did you review any of those flow distribution
20 what we just read, flow distribution for 166.61, you see per 20 resulls in the RMA-2 model?
21 Qeqguals 74.2. 21 A. 1saw the resulfs, yes,
22 A. Yes. 22 Q. Do you recalf the flow distribution results that
23 Q. Do you know what that means? 23 Harza reported in the RMA-2 model?
24 A. A percent of discharge that -- whatever this 24 A. Dolrecall them? No, I'd have to look at the
a5 discharge is, | don't know what it is, but the percent of it 25 report.

Meyer, Lumia & Associates

520-623-1100

Page 61 to Page 64



Deposition of HIALMAR HJALMARSON

B3A Janu&l’y 16, 2003 XMAXITTI1T)
Page 85 Page 67
1 Q. Okay. Let me just ask you then, hypothetically, if 1 distribution across the top of the dam?
2 the two-dimensional hydraufic mode! prepared by Harza 2 A, l'would expect a variation in the distribution of
3 actually showed less flow in a 960 foot area than is shown on 3 discharge across. |think you said "significant™.
¢ the HEC-2, would that tend to indicate that the flow " Q  Yes
s distribution that Harza found was actually less than is shown 5 A. What do you mean?
s onlhe HEC-2? 6 Q. [don't know what significant is fo an engineer or
7 MR. HELM: Object to the form. 7 & hydrologist.
8 A. Well, you're just - you're -- you know, one model 8 MR. HELM: Object to the form of the guestion.
s shows one, and one model shows the other, yes, you know. 5 Q. So whatever your definition is.
10 Q. Let me just on this subject ask you ong more. 10 A. lwould expect a variation, yes,
11 MR. HELM: s this 127 11 Q. Let me askif this way. Do you expect, during the
12 Q. I'm handing you Exhibit Number 12, and | will telf 12 1983 flood, that the unif discharge near the dam was higher
13 you this is an excerpt from HEC-2 Waler Surface Profiles 13 in the cleared corridor or in the vegetated areas?
14 User's Manual of 19786, It's from November of 1976, 1I'd ask 14 A. It would be higher in the cleared areas or open
15 you fo look at the second sheef and the third sheet. 15 areas,
16 MR. HELM: Did vou say it was 19827 16 Q. Do you think it's reasonable for model results fo
17 MR. BARKER: 1876. 17 show a much higher unit discharge at the dam immediately
18 Q. (By Mr. Barker) Okay. Have you had a chance to 18 downslream of the cleared area than at the dam in the area
19 ook at that exhibif? 19 downsfream of the vegetated areas?
20 A. Yeah, 20 MR. HELM: Object o form,
23 Q. Okay. 21 A. Let's say it again.
22 A. Yes, 22 (Whereupon the following was read by the court
23 Q. Does that indicate that in November of 1976, the 23 reporter: "Do you think if's reasonable for model results to
24 Tlow distribution option was avallable for the HEC-2 waler 24 show a much higher unit discharge at the dam immediately
25 Swface profile program? 25 downstream of the cleared area than at the dam in the area
Page 566 Page 688
1 A. Yes, there was an option availabie, 1 downsiream of the vegetated areas?")
2 Q. Okay. | think, to speed it up, it's a quarter to 2 MR. HELM: Same objection.
3 12, my thought is, if we lake a break - 3 A, Yes.
4 MR. HELM: You're done? 4 Q. For a varation to occur in the two areas, what, in
5 MR. BARKER: Oh, no, no. 5 your opinion, would you ascribe as a variation that was
& MR, HELM: That would speed it up. g significant? Can you give a percentage fo it?
2 MR, BARKER: What I'm trying to do is to speed 7 MR. HELM: Object to form,
g up and make sure I'm not gelting redundant or asking the same g A, inwhat two areas?
s question I've asked, because {'ve got several sousces. | 3 Q. I'm talking abouf unit discharge coming across the
10 need to take a little time just to make sure ! discover each 10 crest of the dam, contrasting the cleared area with the
13 subject once. 11 vegetaled areas. For you fo consider a variation in unit
12 MR. HELM: Would you like to come back at one 12  discharge to be significant, what type of percentage factor
13 ©O'clock? s that your suggestion? 13 would you ascribe?
14 MR. BARKER: Yeah, why don't we break now and come 1s You asked me fo define significant, and ! can't do
15 back at one and move right along. 15 . So f'm asking you If there is a percentage that you
18 (Lunch break taken.) 16 would say s significant,
17 Q. {By Mr. Barker) Mr. Hialmarson, what effect did 17 MR. HELM: Object to form.
18 the flow distribution downstream of Gillespie Dam have on the 18 A. Are you talking about, say, average unit discharge
1o flow distribution upstream of Gillespie Dam during the 19 or - you see, within the vegetated area, there are open
20 January 8, 1883 flood? 20 areas —~
2 A. Downstream of the crest? 71 Q. Yes.
22 Q. Yes. 22 A, --and 1 would expect high unit discharges in those
23 A. None, 23 areas,
24 Q. During the 1893 flood, would you have expscted 24 Q. Okay.
25 there would have been a significant variafion in the flow 25 A. So would you - you know, | would expect -- okay, |
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1 would expect a higher average unit discharge in the cleared 1 your affention fo the page, the second sheet, and f will teil

» area versus the average unit discharge in the, what you call 2 you that that's from the publication entitled

3 the vegetated area. z  "Pre-Development Hydrology of the Gila River Indian

¢ Q. Ckay. Let me change horses now and ask you some — s Reservation, South Central Arizona,” Do you see that?

¢ iff can ask you some questions about navigability for a 5 MR. HELM: This is the table iabeled Precipitation

¢ minute. s atTucson?

7 {n your - according o your studies, did you 7 A, Okay.

g determine that the Gila River -- did the Gila River ever dry 8 Q. This seems o report thal around the furn of the

s up during its natural state, in offher words, where it dfd not o century, that based upon the precipitation in inches at
10 have any flow in if? 10 Tucson, during the period 1876 fo 1984, that there was a
11 A. Under its natural and normal condition, it's -- 11 period of six years in which the ralnfall in Tucson was below
1z during an extreme drought, | would think it would - could .| ;»  normal.
13 be possible, yes, 13 A. Okay.
14 Q. Okay. Are you familiar with - 14 Q. Okay., Would you have expected the rainfall in the
15 A. No, ¥m not. |15 Gifa River Basin that affects the flow in the Gila River thaf
1% Q. Okay. I've handed you Exhibit 13, which is an . 16 you monitored or measured, by your ¢calculations, to have been
17 article from the Journal of the Hydraulics Division of the : 17 below normal for that same period?
w¢  Proceedings of the American Society of Civil Engineers !1g A. There's a general correfation in Arizona between
1o entitled, "Flow Losses In the Lower Gila River," by Lawrence 1c  precipitation at sites scattered all over the state. Soif
20 F. Pratt, and | think this was in 1960. Have you seen this 20 there's a long-term trend like this, | would -- | would
21 document before? 21 expect somsthing simitar at other precipitation gauges
22 A. No. 2z throughout much of the siate.
23 Q. init Mr. Pratt reports a drought where he stafes 23 Q. Would a rainfall deficiency of that length or
24 &t page - | think it's 26, but it's hard fo tell. It's the 24 Curelion have caused the Gila to dry up?
25 third sheet, down on the feft-hand side, "The Gila River was 25 MR. HELM: Ohiect to form.

Page 70 Page 72

1 dry at Gila City, (Dome)..." Do you see that, about the 1 A, | have -1 have no idea.

2 second line? 2 Q. When, in your opinion, did diversions of the Gila

3 A. Yes. 1 River wafer for non-Indian use begin?

4 Q. There he describes a period of at least 210 days p A. About 1860 is when the first -- the Angle

s where the Gifa was dry at that location, 5 diversions began, yes, about that.

& A. Right. g Q. Inthe - on the third sheet of Exhibit 14, and in

7 Q. s that consistent with the things that you found 7 the second paragraph, if you go down six fines, and abouf

g in your studies concerning the Gila River? g midway in, it says, "Prior to the development of the area by

3 A. After about 1860, Anglo diversion started occurring o non-Indian sefflers...," do you see thaf?
10 throughout the Gila River waters, So all the flow that you 10 A, Yes.
11 experience in the Gifa after about 1860 reflects the effects 11 Q. It shows wafer levels were 10 to 70 feef below the
12 of these many diversions, Verde, Sait, Gila, so forth. And, 1o fand surface, and the waler table was a surface of low
12 yes, so | would expect, under those conditions, to have the 13 relief. Do you see that pari?
14 Gita dry, 13 A. Yes.
15 And, in fact, in my report | show examples for 1905 15 Q. What would have happened fo the stream flow through
15 where, because of diversions, the Gila, you know, goes dry. ! 1 {haf same area al that time under those condifions?
11 It was quite common after those diversions occurred. 17 A. The stream, the water in the -- in the stream would
38 Q. s if your opinion that without those diversions, 15 be above the groundwater levels, so you wouid expect some
19 the Gila was never dry at any time during the year? 15 losses in the amount of flow in the stream, You'd expect
20 A. As{said to your first question in regard to this, 20 infiltration into the ground.
21 navigation, | wouid expect, under the natural conditions, 71 Q. I've handed you Exhibif 15, which is a document
2z that it would go dry in ex- - during extreme droughts. [t 2z entitled "Hydrologic Evaluation of the Gila Bend Basin,
23 couid go dry in extreme droughts. 21 Maricopa County,” by Paul Manera, PIL.P document DOE709,
24 Q. Let me show you a document that was included in 24 Have you seen that document bhefore, Mr. Hialmarson?
35 your materials. I've marked if as Exhibit 14 ,and I'd call 2% A. 1believe | have, but | - | can't recall if it's
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1 inregard to this case or if I'd seen it previously. i Q. Doesn't that contrainidicate that the width of the
2 Q. Okay. I've copied only page six out of it for the 2 Gila River would be a function of the mean annual flow?
3 indented -- second indented paragraph on that, down af the 5 MR. HELM: Object to form.
¢ very botfom, "Most of these canals...” 4 A. No.
g A. Okay. 5 Q. Can you explain how they're not inconsistent, those
8 Q. The author of this repori, as I understand if, is & two sfatements?
4 reporting that there were diversions, mostly brush diversion 5 A. During floods, the sediments and so forth are
g  dams, which were abandoned by the farmers who had constructed g moved, and the channel, you know, changes some. Then, as the
y them. s floods recede, the channel readjusts and so forth, and its
10 MR. HELM: Obiect to form. 10 size becomes related more to the mean annual flow or lesser
11 MR, BARKER: I'm not finished yet. 11 discharges. And the mean annual flow would be an index of
12 MR. HELM: Well, you're still mischaracterizing, 12 the lower discharges.
13 but go ahead. 13 Q. Are you familiar with a methodology of relating
14 Q. (By Mr. Barker) And my question to you is: Based 14 river width fo the bankfull discharge of a mean annual fiood?
15 upon what the author reports, do you think the folks who 15 A. Uhm - yes.
1¢ abandoned those diversion dams would have done so if there | 18 Q. And would you -- why wouidn't you use that
17 had been adequate water? . 17 methodology in your study rather than the one that you've
18 A. Probably not, unfess their -- unless their i35 selected?
19 diversions weren't, you know, sufficient for - {0, you know, 19 A, [feel the one | selected s superior to that, to
20  make the diversion without, you know, consistent repairs or { »5  that method.
21 something. 21 Q. You think so, even in the face of profound changes
22 Q. Okay. 2z inriver width due to significant fioods that ocour
23 A. But, 1 mean, what are the time periods here? Did 23 peripdically?
24 you want me to respond to the time period? 24 MR. HELM: Obiect to the form.
25 Q. No, | just — | just asked you that question. 25 A, it's superior to the bankfull method, yes.
Page 74 Page 76
1 A. Okay. That's fine. 1 Q. I've handed you Exhibif 16 for the purpose of
2 Q. That's all | wanted to know about that. » figure 7.2, a cross-section, showing a cross-section before
3 MR. HELM: And you've how told him foc much, 3 and after the flood downstream from Gila Dam - or from
4 A. Well, no, he's -- | think he's — s Gillespie Dam on the Gila River.
5 Q. s it your opinion that the width of the Gila River 5 As ! recall, this cross-section is about 8,000 —
s Is a function of the mean annual flow? 5 8,000 feet wide.
7 A. The width of the Gila River - b MR, HELM: Object to the form,
g Q. Yes 8 Q. What do you estimate for the mean annual natural
9 A. --is a function of the ~ g flow for this 8,000 foot wide reach?
10 Q. Mean annual flow, 10 MR. HELM: Object to the form.
i1 A. Yes, there is a -- under the natural conditions, 11 A. The natural mean annual flow?
iz yes, there would be a relation. 12 Q. Yes
13 Q. ! think ocne of the citations thaf vou report on is T A. I'd have to go to the figures in my report.
14 @ publication by Burkham. 14 Q. That's fine.
15 A, Ume-hum. 1% MR. HELM: Do we know where this is?
16 Q. s that comrect? 15 THE WITNESS: He said about 8,000.
17 A, Um-hum. 17 MR. HELM: it's 8,000 feet wide, is my
18 Q. You have o say yes or no. s understanding, but he hasn't fold us where on the Gila River
19 A. Yes. 19 this cross-section is taken. s itin Safford oris i in
20 Q. Just like writing on the exhibits. 20 Yuma? )
21 A. Sorry. 21 MR. BARKER: No, it's below Gillespie Dam.
22 Q. Wouid you agree that Burkham's description of the 22 MR. HELM: Do we know where?
23 Gila River said there was widih instabifity due to the 23 MR. BARKER: H says in the report. | thought he
24 existence of large floods? 24 was familiar with it
75 A. Yes. 25 MR. HELM: We can start there,
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1 Q. (By Mr. Barker) Thisis upstream from Painted Rock 1 Q. Is it your opinion that under the hypothetical
2 end below Gillespie, but I don't know exactly. If doesn'f 2  situation, with your estimated mean annual flow, it was nof
3 really matter for the purposes of this question exactly where 3 braided?
4 itis. 4 A. Under the hypothetical?
5 MR, HELM: You can understand, | don't know that at 5 Q. Wel yeah, because what you've given us for
¢ this point, g navigability is hypothetical.
7 A. Okay. As long as it's in the reach from below the 7 MR. HELM: You mean is normal and natural.
g confluence of the Salt to the mouth, | used a constant mean g Q. Right, which is a hypothetical number that you
s annual flow of 2,330 cubic feet per second. o worked up with your calculations.
10 Q. (By Mr. Barker) Looking af Exhibit 16, how many 10 A. No, E wouldn't call it hypo- - | don't think of it
11 channels would you assign fo the black cross-section? 11 as hypothetical.
12 “MR. HELM: You mean the black line cross-section? 12 Q. Nobody had a gauge ouf there at that time, because
12 MR. BARKER: Black iine cross-section. Excuse me. 13 the condition did nof occur that you're describing.
14 A. Oh, | would assion -- there's a couple of - 14 A, Well, it's an estimate based on data.
15 there's at least two that are about the same elevation. ! 15 Q. Okay. Yourestimated flow. s that - are you
16 There is one on the -- on my right side that doesn't say what ! 15 more comfortable with that?
17 the distance or ~ okay. The west side. The lowest one : 17 A, It's, in essence, an estimate of the natural flow.
13 appears to be on the west side. So there is one distinct low | ;5 Q. Okay. I'l accept that, not a problem.
19 flow channel there, and then there's another one a litile 19 in utilizing your estimated flow, is if your
20 higher up at station 250, roughily. 20 posifion that there would have been a bed and banks and the
21 Q. (By Mr. Barker} Okay. So that's where you'd 2y slream and the river would not have been braided, the Gila
22 assign -- you'd assign two of them in those fwo - 22 River, under your estimated condition?
23 A. I'd have -- | would expect flow in maybe two of 23 A. | would - in most places, | would expect it to not
2¢ them there, yes. 24 be braided. But because of the nature of the channels like
25 Q. How about the pink line cross-section? 25 the Gila, | would expect to have localized areag of braided
Page 78 Page 80
1 A. Well, your low channel is stili on the west side, 1 like conditions following large floocds. You'd get increases
2z It's afittle deeper, And then you might have -- in this z ingradient and so forth from some deposition, and braided -
3 case, you might have a total of three, or maybe five 3 and pbraiding-ike conditions might - might — might occur.
¢ possibly, You'd have one distinct one on the west side, and | 4 Q. Under those conditfions, where would your
5 then pessibly there would be a couple of others, but you s navigability defining fiow occur?
¢ can't really tell frormn one cross-section. g A, Well, the discharge remains the same. All we're
7 Q. Would you agree with me that the water would not 7 talking about is an alteration in the geometry, and so !
g extend bank fo bank? g would expect, like in this case, like in both of these
g A. Uhm -- probably not. s  cross-sections you have, there is a low channe! here where
10 Q. Can you tell from-this crossssection where the 1w you would have water,
11 ordinary water level would be? 11 Q. Afaff times?
12 A. Well, I'm having a little trouble with the logic on 12 A, ltwould certainly appear that way, yes,
13 this, because this s a cross-section for conditions that 13 Q. Do you think the Gila River is a good river for
1¢  aren't natural, This is with a highly modified watershed 14 hydraulic geomelry analysis?
15 above this point, and this ordinary water level seems {o be 15 MR, HELM: Object to form.
16 related to natural conditions. So 1 - it's not logical for 16 A. 1think hydraulic geometry analysis is appropriate
17 me fo make that determination. 17 for the Gila River,
18 Q. Would you agree with me that the Gila River, 18 Q. Inits natural state, didn't the Gila River dry up
10 though, is a braided river? rg  during every sighifficant drought?
20 A. No. 20 MR. HELM: Object to forrn. .
21 Q. I#'s nof a braided river? 21 A. Yeah, with emphasis on "significant™.
22 A, Well, it might -- it has a braided appearance. Now 22 Q. What I've handed you is Exhibit Number 17, which
23 it's becoming braided, because the fiow environment has beetyz3  includes a page from a publication called “The Variabiiity of

NN
o

changed so severely. Insome places it has a braided
appearance, yes.

24
25

Large Alluvial Rivers" by Stanley Schumm of Ayres Associates
and Colorado State University, Are you familiar with this
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1 publication? 1 In his report is the Mississippi River, where he
2 A. No, I'm not. 2  used the hydraulic geometry method. So the answer's, yes,
3 Q. Are you familiar with the types of calculafions 3 I'd expect it to be useabte in both.
s+ fthat appear on the charts that are figure 2-7 and 2-8 — 4 Q. Both situations?
5 A, What calculations? 3 A. Both Gila and the Mississippi.
5 Q. - or the survey resulls plotfed on there, 3 Q. Despite the differences in the characteristics
7 MR. HELM: You're talking about the ones for Cairo, 7 between fhe fwo rivers?
g and} assume that's Egypt. 8 A. Yas.
9 MR. BARKER: No, it's lilincis. It's the 5 Q. Would you assign a factor or a degree of the
10 Mississippi River, 1o possibility of error in the utilization of the same thing,
11 A. 3o youhave -- yes, I mean, this is & - yes, I'm 11 the same fype of methodology, in the Gila River as contrasted
12 familiar with plots like this. 12 fo the Mississippi River?
13 Q. Okay. M tell you, according fo the text, these 13 MR. HELM: Object to form.
14 are plots of the Mississippi River widfhs over nearly & 14 A. ldon't know. There is some error in the method,
18 century in which the flows can be considered natural. 15 of course, but] don't - | don't know the relative numbers.
16 The Mississippi, would yolr agree with me, is not as 3 Q. Would you suspect that the degree of error would be
17 unstable a river as the Gila River? 17 higherin using the method in the Gila River than it would be
18 MR. HELM: Object to form, 1g  using it in the Mississippi River?
19 A, tdon't know, 19 MR. HELM: Object to form. What error? What error
20 Q. Okay. Well, you'd agree that probably the 20  are you talking about here?
21 Mississippi hasn't dried up in conditions of drought in the 21 Q. Well, what you're attempting to do is fo calculale,
22 Midwest, af least in recorded history that we know about in 22 as!understand if, a bankfull width of the river, what
23 the last hundred years? If's flowed consistently throughout 23 you're doing in your study here to determine if you've got
24 that period of time? . 24 havigable water in this river, correct?
28 A. 1would -- that would be a reasonable guess. 25 A. 8o you're talking about the error in the estimate
Page 82 Page 84
1 Q. Okay. What these surveys indicate is that the 1 of width?
2 width of the Mississippi River changed by a factor of about 2 Q. Yes.
s two in 35 years or less, affer having been fairly stable for 3 A. Okay. You can have - let me answer it this way.
a4 B0 years, Look at the surveys, ¢ You can have a jot of error in the width, and it'lf still be
5 MR. HELM: Obiect to form, s navigable.
8 A, Okay. & Q. How so?
7 Q. My quesiion is: If the width of the Mississippi 9 A. Because the criteria for being navigable, like one
g  River can change so much in time and space, thatis, by a g of the criteria | showed you has a minimum depth of one foot
o factor of two, do you still believe that the utilization of o and a minimum width of six feet.
w0 hydraulic geometry is acceptable in attempting fo calculate 10 Q. Well, what I think you told me also, at that point,
11 the same type of information for the Gita River? 11 that you had not done any study of watercraft that was
12 MR. HELM: Object io form, 12 available in 1312 that could be -~ excuse me — that could be
13 A. | need to qualify conditions before | make this - 13 commercially used fo fransport goods or services or people.
14 make my answer, and that is — 14 MR, HELM: Obiect to form.
15 Q. Absolutely. 15 A. {was using resulis of a publication that
16 A, --F'm not sure if what 'm looking at here is 15 considered several types of watercréft, of which | didn't
17 natural, 17 really care about, and | - and | looked at the result of
18 However, the Mississippl River, | believe - well, 18 their criteria, is all | fooked at.
13 let me - [ can look at a reference right now. 19 Q. Okay. Do you know any other ways of determining
20 Q. Help yourself. As | told you, you look at whatever 20 whether a river is navigable or nof, aside from the one you
31 you need to ook at. 21 used?
22 A. The method | used, the hydraulic geometry method | 22 A, Well, I'm sure there's - | can't think of one in
23 used, one of the earliest users of this method was Walter 23 particular, but, yes, there must be other methods,
24 Langbonn {ph). He's the author of the US Geological Survey | 24 Q. Lef me go to another subject. On page 30 of
25  Report, the third navigation study report that | used, 25 Exhibit 1, that's your staferment.
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1 A. The statement? 3 Q. And if was moved, as ! understand if, after the
2 Q. Um-hum. And page 30 is the first page, the third z tleared coridor construction had been completed by the Flood
s line down in the boltom paragraph on page 30, right towards 3 Controf District.
« the farright, it says, "He is further expected fo festify q A. ldon't 1 don't know. Well, let me think.
s that his rating curve analysis indicates that the clearing s Yeah, ! believe it was instailed after — yes, after, in -
g performed by the FCD had no impact on the flow of water over s perhaps in the late 1980s it could have been installed.
7 the dam...." Do you see that? 7 Q. Do you know if it was moved because there would
g A, Yes, ¢ have been a varialion in flow across the fop of the dam
9 Q. 'l ask you my question this way. Did the cleared 3 because of the clearing?
1o corridor area focus the flow of the water? 10 A. Had absolutely nothing to do with it.
11 MR, HELM: Obiect o form, 11 Q. Okay. Do you know why if was moved?
12 A. Again, I'm back to -- | can’t answer that because 12 A. Because - okay. They couldn't gauge the total
13 it's not specific enough. Are you talking about like an 13 - flow at the site. The old gauge at the dam recorded - or
14 average focusing? I 34 above the crest, recorded high flows, but there were a lot of
18 Q. Well, did it focus if at ali? ! 15 things going on in regard to lower flows,
16 A. 1think it probably de-focused it in ferms of it 16 And they had two weirs, one that was instatled in
17 probably decreased the intensity of unit discharge over the 17 the early 1970s where a 1,800 foot, one foot high wall was
1 dam in places, because it widened the - several of the small | 13 built at the toe of the apron, and then there was a 30 foot
13 channels that were over there, 1z opening on the east side, Well, that washed out. And so
20 Q. Okay. Letme ask you the question this way. As 20 then they rebuiit a new measuring device in the sluice, and
21 conirasted with an area of the river which is vegelated and 21 ihen that washed out, So the third attempt to gauge all the
22  an area which is cleared, I think we talked eatlier that you 22 flow was the one down at the highway bridge.
23 would expect there to be some variation between the cleared 23 Q. Thatwas put on the bridge?
24 area and the vegetated areas, and you would expect it to be 24 A. Yes.
25 largerin the cleared areas, but — 25 Q. In your noles, it indicated that at times you were
Page 86 Page 88
1 A. Cleared or open areas. 1 looking for variations in flow depth across the length of
2 Q. Oropen areas? 2 Gillespie Dam.
3 A. Yezh, i like to use ~ 3 A. At times | was jooking for variations in flow
4 Q. That's fine. And would you agree with me that ¢ depth?
s under that situation, talking about cleared versus 5 Q. Inflow, flow depth.
s  hon-cleared, that the flow over the dam during floods is not s A. | was weondering i you could see it, yes, from
7 the same all the way across the crest of the dam? 7 photographs and so forth. Pretty hard {0 see.
8 MR. HELM: Object to form, ] Q. Did you ever see any variation?
9 A. Well, | wouid expect a variation, yes, of unit g A, |- 1think you could see little hints of it, but
1o discharge or discharge of velocity across the crest of the 10 kind of localized stuff. Couldn't -- | couldn't get what |
11 dam, yes, and | would expect it to be higher in the open or 11 was hoping {o get from it.
1z cleared areas. 12 Q. Did you ever calculate any variation?
13 Q. Was the US — do you know why the USGS gauge at the 13 A. No. Now, this is - this is a -~ you're talking
14 dam was moved? 14 about an observation looking at it vertically.
15 A, Well, the dam broke. 15 Q. Sure.
16 Q. If's my understanding thaf if was not there before 1§ A. Okay. Yeah, | want to make sure of that. That's
17 the dam broke. 17 what 'm falking about.
18 A. The gauge was refocated fo the highway bridge 18 Q. [ think we found some information that we thought
19 downstream to gauge total flows. 19 that the USGS gauge was moved o the Highway 80 bridge in
20 Q. Okay. Do you know when that fook place? 20 1985,
21 A. It may have occurred after | retired, No, | don't 21 A. Could be, yeah,
22 know precisely when it did, but it was probably early 1980s. | 22 Q. Okay. Do you know why the peak flow of the 1980
23 Q. It was before the flood, wasn't it? 23 flood wasr't measured at Gillegple Dam?
24 A. Yeah, it was before the - oh, definitely before 24 A, Wasn't directly measured?
25 the flood, yeah. 25 Q. Yeah
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1 A. Well, there was a measurement of 121,000 cfs made 1 A. Mis, in a river like that, very difficult. But
2 on February 16, 1880, and that plotted right on rating number | > you know it occurs.
3 four, which was in use at that time, and rating number four 3 Q. Is it possible to do if when you'Te modeling?
s extended up to the peak, so they felt everything was fine. 4 A. Yes, it's - it's possible,
s They didn't need to do any indirect measurement or anything | s Q. Howdo you do it?
s down there, lf verified the rating, and rating four was 6 A, t've not - I'm not a 2D modeler.
7 fine. Ibelieve that's it 7 Q. So you wouldn't know?
g Q. That's your best recolfection? 8 A. P've heard that from the two Z's.
9 A. That's my best recollection. 9 Q ZandZ?
H Q. That's fine. Do you know why the peak flow of 1293 10 A. Zand Z. I've heard, yeah, and I've heard it can
11 was not measured at Gillespie Dam? 11 be done.
12 A. Uhm - that's after | retired. 12 Q. And so we'd have fo ask them, the Z's, how do you
13 Q. | figured you might know some folks there, though, 13 doit?
14 A. Yeah. if you noticed, | retired four days before 14 A. Ask Zorro.
15 ithit. ' 15 Q. Zsquared. | like that,
16 Q. That's what | call serendipity. 1% Again, on page 31, in this last sehtence in the
17 A. No, | don't know why they didn't. 17 second paragraph, that senfence says, "r. Hialmarson wilf
18 Q. [ think you estimated the peak flow on January 9, 18 critigue Mr. Stevens' methodology in doing his flood
1s 1983 at 132,000 cfs, 19 aftenuation study.” Do you see that?
20 A. |did a flow routing that suggested that was -- 20 A. Yes.
21 that was the peak. 21 Q. Please give us your critique,
22 Q. If the flood peak was that, what would a gauge 22 A. Well, Mr. Stevens used Canal CAD, which is a very
23 reading at the dam have been, do you know? 23 awkward model to use. There's scaling problems with it, and
24 A. This is - oh, let's see. This Is assuming the 24 the name alone ought o tell you that it's for canals, where
25 peak got there before it fatled? 75 you have flow overtopping banks. And the Gila River, you
Page 90 Page 82
1 Q. Right. 1 have a big alluvial channel with water rising and extending
2 A. Solwould have to go to the rating. You know, it 2 outinto floodplain areas,
1 would be something less than eight feet. 8ix, seven faet, 3 So it's Kind of an obvious mismatch there.
;s somewhere in there. P There are many other simpler models that would give
5 Q. Okay. 5  probably better results than Canal CAD. There are effusion
& A. Ithink the - yeah, six, seven feet, somewhere in s wave type models, for example, that are just hydrologic based
7 that range. { can go -1 can get the rating, if you want, 7 modeis that would do it. You wouldn't have to go into a full
g orlsaw Michaet had one, g hydraulic model iike Canal CAD is.
3 Q. We have one. We'll ask you about it in a minute. . 9 There's another thing that Mr. Stevens didn't seem
10 A. Okay. 10 todo, and | certainly never saw it in a report or heard it
11 Q. On the next page of Exhibit 1, which is page 31, 11 intestimony, and that is there is a iot of USGS hydrographs
12 right about in the middle of that first paragraph is this 1z around for various floods that define attenuation and the
13 sentence, "He will testify thaf none of the defendants' 13 velocities of flood waves moving through. And the speed of
14 computer modeling fook info consideration the changes in 15 those flood hydrographs doesn't agree with what he came up
15 vegetation and topography that oceur during & flood.” Do you 15 with,
16 see that sentence? 16 Q. Did you do any work in that regard by looking at
i7 A. Yes, 17 hydrographs and comparing your findings versus what Mr.
18 Q. How do you know the changes in vegetation during a s Slevens reported?
18 flood were not considered? 16 A. Did1? Well, | just did what | just said. When|
20 A. It's based on the report, the Harza report, and 2o did my flood routing earlier, 1, of course, iooked at
21 their testimony when they were deposed. 21 existing USGS data in previous peaks to calibrate what 1 was
22 Q. How would you make changes to the topography during 22 doing.
23 the modeling of flood peak? 23 Q. What do you think the attenuation from the Salt
24 A. | could say that tongue-in-cheek: Very carefully. 24 River to Gillespie Dam should be for the 1993 flood?
25 Q. Besides thal? 25 A, From the Salt River?
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1 MR. MELM: Confluence? v Would you do it from the Salt down to Gillespis Dam, or would
z Q. Confluence. 2 youdo it for less distance or would you reguire more?
3 A. Confluence of the Salt. 3 MR. HELM: Object to form.
2 Q. To the Giflespie Dam. 4 A. Well, it depends on the nature of the peak. If
5 A. | don’t remember, s it's a real sharp peak, then the distance could be, you know,
5 Q. You're welcome to look at your report — ¢ shorfened. Butit's also related to where you have gauges,
7 A. Well, jet's see. 7 where you have control points in your flow routing. So, you
8 Q. --oryour notes or whatever you need fo lock at. g know, you know, yeah, so there's no set answer to that.
3 A. I'm not sure if 1 brought my fiood routing or not. 9 Q. Okay. Solguess the answer is you have to -~ you
10 Q. Surely we got it in there. 10 have fo puf some distance in, but there's no bright fine that
11 MR. HELM: Don't bet on & We got rooms full of 11 you have to do it within a mile or within two miles or three
12 sluff. We fake our best shot every time. 1z miles, anything of that sort.
13 A. Okay. In the routing | did, it looked like it was 13 MR. HELM: Object to form.
14 Something on the order of a decrease in peak discharge of 14 A. The sharper the peak, the shorter the reach, would
15 5,000 cubic feet per second. 15 be a general rule
16 Q. And what percentage would that be? 16 Q. Okay.
17 A. A coupie of percent. 19 A, - rule of thumb,
18 Q. Two, three? 18 Q. How much attenuation would cocur in, say, the river
19 A. Weli, let me see. Five - maybe three percent, 18 1.5 miles upstream of Gillespie Dam? Anything significant?
z0 three or four, something like that. 20 A. From there on down on this peak?
21 Q. Do you recall the attenuation that Harza used? 71 Q. From 1.5 miles upstream down to Gillespie Dam.
22 A. No, I don't. 22 MR. HELM: Object fo form.
23 Q. Iff suggest 5.5 percent, would that refresh your 23 A, It would be quite smalil.
2q recollection? 24 Q. Insignificant?
25 A. ltcould be, yeah, 25 A. Well, it would be small, yeah, very small.
Page 94 FPage 96
1 Q. Do you think 5.5 percent's inappropriate? 1 Q. its my understanding that the United States
2 A. On the attenuation? No. 2 Geological Survey report of the mean daily flow on January 9,
3 Q. Yes. 5 1963 fo be 130,000 cfs; is that correct?
4 A. No, it would agree with what | had done, yes. 5 A. Yes, that's what is shown in the data book, yes.
5 Q. In this study, was if important fo have the g Q. Andit's my understanding that, in your report, you
¢ aftenualion accurafe? ¢ estimated the mean daily flow for January 8, 1993 at 122,000
i) MR. HELM: Just what study are we talking about? v cfs?
8 Q. The Harza study or this study of this reach for g A, It could be, yes. Sounds about right.
o aftenuafion, is it necessary fo have it accurate for what 5 Q. 10,000 ¢fs less than USGS estimated; is that
10 you're trying fo calculate? ‘ _ 1p.  correct? :
11 A, Well, it's important to have things accurate. 11 MR, HELM: Object to form. It's eight, if you just
12 Precision is a different thing, you know. You know, plus or 1z do your subtraction. '
13 minus five, 10,000 cfs | don't think is going to influence 13 Q. Excuse me. Whalever it is. You're right, 8,060.
1¢  most of what was going on here. 14 See, I can't add or subtract. 8,000 cfs.
1% Q. Okay. And that's really my question, Both numbers 15 MR. HELM: We'll get that established before this
16 that we're falking aboul, the three to four percent or the 15 s over
17 5.5 percent are not thaf far apart to create a problem? 17 MR, BARKER: No, I've admitted it.
i A, Well, you're talking about attenuation. 18 A. Yeah, 8,000, ves.
16 Q. Atftenuation. 19 Q. (By Mr. Barker) Why do you have that difference in
20 A. We're not taiking about the peak discharge, but 20 yourreport from what the USGS published?
21 just attenuation. 21 A. Because | didn't agree with the discharge the USGS
22 Q. Just affenuation. z2  came up with at the Estrella Gauge, the Gila River at
73 A. No. Attenuation's all right. 23 Estrelia,
24 Q. . For what distance — if you're going to do a mode, 24 Q. The USGS published 162,000 cfs at Estrelia Parkway
25 for what distance would you need to calculate attenuation? 25 Gauge; is that correct?
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1 A. Yes, 1 1983 flood. The higher point is a point using a recorded
2 Q. And you think that's inaccurate? 2 gauge height at the stilling well above the crest. And the
3 A. Yes, 3 peak that you - that Harza came up with of 175,000, it's
1 Q. Why? ¢ right on the rafing, right on rating four,
5 A. | think the rating curve they used wasn't right. 5 Q. The 2-18-80 flow was nof measured, though. Did you
6 Q. Why? ¢ ielf me that earlier?
7 A. 1did an analysis of that and sent it to them, and 9 A. The 2-16-80 flow is what Harza came up with, the
g | don't know whether | have it with me, but i did a hydraulic s 175,008, :
s analysis of that, of that rating, and how they drew it ) Q. Yeah, but!mean --
10 through the current meter measurements they had. 10 A. No. No. Wait a minute. What am [ thinking of
11 Q. The USGS - no, it's the Corps of Engineers 11 here? No, that's the -- thaf's the peak. Excuse me.
12 reported 204,000 cfs at Painted Rock; is that correct? 1z There's two points on that. There's two at that one spot,
13 A. | think that was a preliminary report, to the best 13 and that's what got me confused. Yeah. The 2-16-80 is the
14 of my memory, and | could go off the book, and that was 1¢ U8 Geological Service peak for the 1880 flood.
15 realized very shortly after that, | think they have a lesser 15 Q. Based on this rating curve?
16 peak, if I'm not mistaken. 1€ A, Yeah, yeah, which is indiscernible from what Harza
17 Q. Do you think it's less? 17 came up with for '83,
18 A. Yeah, | sure do. 18 Q. Was that measured or calculated, the '80?
19 Q. [ mean, if you want to check jf, you're certainly 19 A. The '80is from the rating curve, but there was -
0o welcome lo, 20 it's -- the rating curve is based on measurements and the
21 A. Let's see if | can thumb through it and catch it 21 weir characteristics of the crest of the dam. That's why the
22 real easy. 186. 23 gauge is there,
23 Q. 1867 23 MR. HELM: Bates 232, Emery? s this plain 2327
24 A, 188,000, 24 MR, BARKER: |have no idea. This is Winn's
25 Q. Ckay. ['ve handed you Exhibit 18, which is a fable 25 document.
Page 98 Page 100
1 of USGS fiood records at Gillespie and some other numbers 1 Q. (By Mr. Barker} Would you agree, Exhibit 20 is
2 that have been put in. Have you had an opporfunity to Jook 2 your document?
3 af thaf? 3 A, Yes,
4 A, Okay. 1 Q. Okay. | mean, we just got it from the materials.
5 Q. Shouid the peak discharge be higher than the mean 5 1 guess what we're having trouble deciding is the
¢ daily flow on the same day? ¢ iast sentence of the blue printing, "40 percent of the
- A. Yes, 2 channel is waves indicating F one for 40 percent of the width
B Q. Why is your peak discharge estimated for January so g of the dam," is that — do you mean the extent of the yellow
o much more different than could be expected from the USGS and g fines or at those points identiffed by the yellow fines?
10 Corps records? e A Okay. Ifyou -- if you put ail the yeliow lines
11 A. The ratio of mean daily discharge to peak discharge 11 back to back and lined them up with no spaces between them,
12 18 a function of the shape of the peak. '93 flood, it was a 12 they would add up to 40 percent of the total width,
33 huge flood that came in from all areas and was a very rounded 13 Q. Okay.
1¢  peak. it was not a very sharp peak. EET A. So add up all the fittle increments, and the total'
15 Q. I've handed you Exhibit 18, which Is from your 15 Is 40 percent.
16 malerials, and this is the rating curve that | think we 1% Q. Okay. So what you're saying is at sach point
17 lalked about earlier, and | said we had one. Is that 17 there's a yellow line -
1w correct? 18 A. There's standing waves.
19 A. Yeah. Yeah. 19 Q. Standing waves. Okay.
20 Q. Figure one, you've identified two points on figure 20 A. Some mighty big ones in there, by the way,
21 one. Could you lell us, whal's the significance of the fwo 21 Q. Does the Froude number have to be greater than one
22 points that you've addressed? 22 for waves fo form, this type of wave?
23 A, Well, figure one is rating number four, which is 23 A. No, they can form at slightly less. And what
z¢ the rating that had been used for many years by the USGS, 24 happens Is, is that the trough, you'll get - if you're a
zs  The lower point is the peak discharge they computed for the | ;5 number greater than one, at the top you'l get less, and the
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1 average can be less than one, and they'll be formed. To have! ;  for their consideration.
2 them this healthy like this, this would be a few numbers 2 Q. Okay. And then the Corps of Engineers adjusted fhe
3 greater than one. 3 peak at Painted Rook fo 186,000 cfs as opposed io the
4 Q. Are you familiar with Froude criteria used so waves q  orginally published 204,000 cfs.
5 oo not form in canals? 4 A. Apparently so.
5 A, I'm not a canal person, no. 3 Q. Because you fooked at it in your report and read it
1 Q. What do you mean by, *Flow chufes over the crest v fome,
s and rushes over the four foot wall"? g A. Yeah, I showed you the published report.
g A. Well, that's in the middie there. That's what ) Q. Correct. Can you explain to me why the Gillespie
16 certainly appears to be occurring. it's going right -1 10 peak shouldn't be sormewhere between the 162 ofs from the USGS
11 don't see any evidence of the four foot wall there. It looks 11 and the 186 peak from the Corps of Engineers?
12 like it's just coming right on over. You know, it's 12 A, i could have been. My routing didn't show that.
13 hell-bent before election, so to speak. 13 The analyses I was doing didn't show that, but it could have
ta Q. And you're talking about the darkened area right 14 been. ‘ :
15 fowards the center? 15 Q. Ckay.
16 A. Yeah. Yeah. And | -- there's hints of it in some 1% A. Vve been wrong before. But if the peak at Painted
17 other areas, that it's just going right on over, 17 Rockis correct, and if the peak at Estrelia is correct, then
18 Q. What do you helieve the velocily to be as if sweeps 18 it would make sense to have a higher peak or a peak like, you
16 over? You say high velocily as if sweeps over the concrete 19 know, 175, or whatever, at Giilespie.
30 @pron. Have you calculated what that velocity would be? 20 Q. As Harza calculated?
21 A. No, no, [ haven't. This is only -- this is just 21 A. Yeah, However - never mind. That's good.
»2  visual 22 Q. You can “however,” if you wanlt to. | don't care
23 Q. Al visual from just your inspaction of this area? 23 what he thinks,
74 A. Yes. 24 MR. HELM: You get to ask the guestions.
25 Q. In your opinion, would the velocity on the apron be 25 Q. 1getto ask the questions, and if -- is thers
Page 102 Page 104
1 the same alf the way across the apron from east fo west? 1 somesthing you wish fo add?
2 A, Oh, no way, no, | wouldn't expect that, because the ) A. Well, I'm Kind of -
3 flow distribution -- the distribution across the crest would 3 MR. HELM: The question is: Does he wish to add?
¢ be different, and what would be occurring down there at the 4 Q. That's my question.
5 apron would reflect that variation. 5 A. Inorder to have an increase in peak discharge on a
8 So it would be quite — it would be different. s big rounded flood like that, wouldn't you think you would
4 MR, BARKER: Let's take a break. 7 have to have in-flow from Estreila to Painted Rock to have it
5 (Break taken.) g increase from 162 to 180, whatever it is? You show me the
9 Q. (By Mr. Barker) | have fo go back over a couple of 9 in-flow.
10 questions that | asked you earlier, because | did not 10 Q. So that's the basis of why you disputs #f and wrofe
11 understand your answers. 11 yourletter off to USGS and said, I think you need to adjust
17 A, Maybe | didn't sither, 1z your number?
13 Q. Well, lst me go back one more from that, and then 13 A. Yes, there's no in-flow,
14 I'm going to come back to this picture. You had given me a 1¢ - Q. Alleast there's no measured in-flow, is that what
15 number that [ had forgotten. | think you said that the USGS 15 you're saying? ,
16 peak af Estrella parkway was 162,000 ofs? 16 A. Um-hum. it was measured. Many USGS gauges were
17 A. Sounds about right. 17 being operated there on tributary streams and stuff. 1t
18 Q. Okay. Yeah, it's in that litfle fable three. It's 19 wasn't there,
1e nofthatone. There. it's not thaf one. If's - there you 19 Q. Now, if you go back to the photograph which was
z0 g0 I's in exhibit whatever that number is, Exhibif 18. 20 Exhibit 20, which is this one.
21 A. No, it's not there, 21 A. Okay.
2z Q. Okay. | understood you fo say that the USGS peak 22 Q. In the very center, where these large rippling
23 af Esfrella parkway was 162,000 ofs, and you wrofe them 23 waves occur, almost in the cenfer, and you talked about what
2q  something about that. 24 you - the dark area just below the crest, but I'm looking at
25 A. |did a little analysis of that and sent if to them 25  the waves just above the crest.
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1 A. Yeah. 1 said in there that it's for subcritical.
2 Q. In your ppinion, those are waves thaf are with a 2 Q. ltecan't do it or it's not generally recommended fo
31 Froude number grealer than one? 3 use it for that purpose?
4 A. Yeah. It certainly looks like everything through 4 A, 1believe it alludes to the fact that it's -~ the
5 there is really stooping, ves. 5 results are highly uncertain, not supposed to be used for
6 Q. And the Harza model shows waves in that area with a s those conditions.
1 Froude grealer than one, does if not? 3 Q. Okay. I've handed you what's been marked as
8 A. The Harza model? g Exhibit 22. Are you famifiar with this document?
9 Q. Yes, for the 1880 flood. g A, Yes,
10 A. RMA-2 doesn't work for Froude numbers greater than | 10 Q. Are these graphs made from the Colorado State
11 one, 11 Universify flume data that was reporfed by Simons and
1z Q. Doesn't if show waves of that fype in that area? 12 Richardson in 19667
13 A. I'm not - | have no idea. . 13 A. Yeah, it looks like there's - it says they're
14 Q. Okay. This was the ‘80 flood, and what you've fold 114 modified from Simons and Richardson, yes. They're from USGS.
15 Us s that the flow chuted over the crest and Jumped the four fis Q. Are you familiar with the CSU flume?
16 foot weir wall. 16 A, i've seen photographs of it. I've never seen it
17 A. Itiooks that way, yeah, to me. 17 forreal
18 Q. Do you think it looks the same way in the 7893 18 Q. Do you know anything about it, | mean, size,
19 flood? 19 dimension?
70 A. No. There's 2 difference in the '93, The '93 20 A. 1know if's a pretty healthy flume,
21 iooked more like all of the weir wall failures to me, it 21 Q. It's eight feef wide, 400 feef deep, 200 feet Jong.
22 looked more like that than this. 2z Some of the walls are plexiglas.
23 Q. Ckay. | gave you a document, Here we go. Exhibit 73 A. 1think you said 400 feet deep. It's not that
2¢  MNumber 21, this was from your — some of the materials that 24  deep.
25 you furnished fo ug. On this there's, it looks like, an 25 Q. No, it's not. Eight feet wids, four foet deep, 200
Page 106 Page 108
1 &-mail, and then there's bold text starting out, “The 1 feetlong.
s two-dimensional model used by Harza.,.,” et cefera, ef 2 A. Yeah, it could be, yeah. | dor’t know for sure,
3 cetera, Did you write this bold text? 3 butl know it was impressive like that.
4 A, Yeah, | think | did, 4 Q. Ckay. Do you think - do you know of any
5 Q. Okay. Can the Harza mode! compute super-crifical s difficulties in extrapolating information from a modet of
 fow? ¢ that type to fleld conditions when you're involved In Irying
7 MR. HELM: Object, object to the form. Are we 7 to figure out what sediment transport is going on?
g talking about the RMA-2 or some other model? It's the RMA-2 & A, Sediment transport?
5 model, not the Harza model, ‘ g Q. Yeah
10 Q. The RMA-2 model that Harza used. 10 A. l've never done that, that type of modeling. Based
11 A. Well, the one that was presented to and available 11 on my experience, I'd say it could be very tricky.
12 to me af the time was RMA-2. 12 Q. [I've handed you Exhipif 23, and | think this has lo
13 Q. Right. That's what I'm talking about, the 13 do with the same malerial as the flume material from Exhibif
14 two-dimensionaf model used by Harza. 16 22
15 A. Yeah, 15 A. Yes, | think it does.
16 Q. My guestion fo you is: Can that model compule 16 Q. There's no question.
17 supercrifical flow? 17 MR. HELM: Moving right along.
18 A. Based on what | was told by the two Z's, no. And 18 MR. BARKER: | told you I'd speed i up.
19 there's an M at the University of Maryland, that other 1% Q. (By Mr. Barker) Have you had a chance to jock at
20 feliow, that told me it doesn't work either, the modeler over P Exhibit Number 247
21 InMaryland. 21 A. I'm scanning it, yeah, it's pretly hard to look at
29 Q. Okay. Butthat's what you've been told. You know 2z itin detail. Yeah.
23 hothing - 23 MR. HELM: |5 there a question?
34 A, | was told by experts, yeah, and | read it, too. | 24 MR. BARKER: He said he's stili ooking at it.
25 gotthe instructions for RMA-2 and read that, and it clearly 25 A. Yes, I've been looking at it, yes.
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1 Q. {By Mr. Barker) Are you familiar with this v that indicate what size of an event it would fake to do that?
2 document, the figure that's on there and the irformation 2 A. Uhm - no, no, 1 don't.
3 thal's depicfed on there? 3 Q. Do you know whether the manufacturer of the gauge
P A. 1remember reading this. This is fairly recent s says be careful of an event of this kind of magnitude, itll
5 from the Journal of Hydraulic Engineering. But | remember s Jiggle your thing —
s Scanning this, yeah. Okay, I'm looking at the relation, 6 A. Uhm -
1 yeah. Yeah, let's see variables here. | need heip on what 9 Q. - whatever you call if?
g they are again. They're not defined on this page. g A. No. But let me answer this, That's an A38
9 Q. Why don'f we just have Michael teil him what the ¢ recorder that was on there as a backup recorder at the time.
10 Vvariables are. 10 A38 recorders have been used all over for, you know, USGS
11 MR. STEVENS: It shows the relationship between the 11 forever, until they started taking them out in faver of
12 height of the sand dunes and the depth of water and the 1z digital equipment 20 years ago or so, And I'd never heard of
13 properties of the flow and sediment. it's all based on CSU 13 the pen being knocked off anywhere in the country in my
15 flume data. 14 experience, except there, it's kinq of unusual. Never
15 A, Okay. i 15 forgotit. .
15 Q. All right. Were you aware of this and the 18 Q. You don't know of any.o'fher reported instances
17 revisions fo the curve in the graph from those additional 11 where the pen was bounced off?
13 things that Michael told you about? 18 A. Like that? No, nof like that, no, never heard of
19 MR. HELM: Object to the form. e It
20 A. The curve in the graph? 20 Q. Isit possible for a pen o be bounced like that
2 MR, STEVENS: This is all flume data. Thers is now 21 just due to localized vibrations?
22 & body of field data, and this curve has been revised based 22 A. would take a pretty good jolt. You could set up
23 onfield data, 23 arecorder and bang it and stuff, see what it would take, It
24 Q. Are you familiar with that? 24 would take a good jolt to do it, { guarantee it.
28 A. No. 25 Q. Like if one was on a bridge and heavy trucks went
Page 110 Page 112
1 Q Okay. 1 over, would that jiggle the pen?
2 MR. HELM: | guess I'm — | just want one thing 2 A. No, i never heard of that, because they've been
3 clarified. s there a flume in Missouri, Michael? 2 on - operated on bridges like that. They were operated like
s MR. STEVENS: No, thaf's Missouri River, ¢ thatfor many, many years, no problem.
5 MR, HELM: That's not flume data? 5 Q. I'm going to ask you a question. How do you define
6 MR. STEVENS: No, most of it's flume data. ¢ alarge seismic event? s it significant? Can you give me a
7 Q. A couple more items. On Exhibif 1, in the fourth 1 number?
¢  paragraph down, down here, the sentence reads, "Mr. 8 MR. HELM: [t's a 20 oh the Richter scale,
s Hjalmarson will testify that the dynamite eventin 1973 8 A. Uhm - | guess, you know, it's pretty big joit,
10 caused the pen on the USGS recording gauge fo bounce off the | ¢ You know, it's something you would fesl. Kind of like the
11 chart indicating locally a disturbance equivalent to a large 11 way he grabbed me when 1 was scribbling on the exhibit.
12 seismic event,” 12 Q. Not that big.
13 A, Yes. 13 A. That's a large cne,
14 Q. Where, at the fime, was that gauge located? 14 MR, HELM: That's a large joii,
15 A. The same place it is right now. it's the gauge on 15 MR. BARKER: That's an actionable joit.
15 the wall between the sluice gate and the Gila River. it's 15 MR. HELM: Put cracks in 3 dam,
17 the old USGS gauge. 17 Q. {By Mr. Barker} Oh, and in that same paragraph, on
18 Q. Okay. What level of particle velocity or ground 18 page 31, just in the sentence above the dynamite event, it
19 accelerafion would cause a recording pen to bounce off the 19 says that you will testify you frequented the dam as a part
20 chart? 20 of your dufies with USGS since about 1964, and in that fime,
2 A. {don't know, but USGS gauges pick up, at 21 you never saw any riprap placed or any surface mainsiream
22 regularity, especially groundwater gauges, seismic events. 22 activities aimed at repairing, replacing or maintaining
23 Q. Okay. 23 fprap. Do you see that?
24 A. And this particular one marked the pen right up. 24 A. Yes. )
25 Q. Do you know of any malerials published anywhere 25 Q. Do you know of any reason why there - do you know
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1 whether there would have been a reason for such acfivity? 1 EXAMINATION
2 A, Well, at 1980, it was all washed out, There was 2 8Y MR. KING:
3 very little of it left. In some places, there was more than 3 Q. You just have answered in the responses fo the
¢ @ four foot drop between the edge of the apron and the stream 4 quesfion from Mr. Barker, and it was refated in Exhibit 1,
5 channel. It was torn up, torn up real good. 3o, in my 5  that you frequented that area over the period of your
s opinion, there was reason to re-riprap it, because it had & employment with the USGS, and especially, the thing I'm
7 been washed away. 1 interested in is your observation as an engineer that the dam
) Q. And you had seen if before and affer the 1980 g appeared to be rofting away. When would you say that those
g flood? 9 thoughts first began fo occur to you?
10 A. Oh,yes. 10 A. | can't say with certainty, but | — you know, over
11 Q. Andif was there before the 80 flood and then not 11 a period of years, | had that impression. You know, so |
1z replaced after. Is that your recolfection? 1z can't say the first time | saw it | had that impression or
13 A, Well, I'd seen riprap there, ves, probably from the 13 hot.
14 mid '60s, when | first saw it. And | am aware that it was 14 Q. How far back does your work that fook you to the
15 removed by flood water, especially by the '80 flood, And 15 Gillespie Dam go? :
16 during that period, | never saw fresh riprap in place there. 16 A. Probably about 1864,
17 You know, | never saw any activities in that regard. 1 Q. Ckay. And was if fairly consistent or did you have
18 Q. What would have been the frequency with which you 19 fong pericds of time, years and years, that you didn't see
1y visited Gillespie Dam during that period of time? 19 the dam?
70 A. [I've given that some thought, and | can't say with 20 A. Uhm - it was fairly consistent untit | moved to
21 certainty, but| - { would estimate at least once a year, | 21 Tucson, and then it became jess frequent.
»»  would have visited, on the average. And there's a few times | 3 Q. When was that?
21 {walked the -- walked the dam, the crest and so forth. And, | 23 A. Thatwas in 1589,
24  like, for example, in 1973, | put together all those 24 Q. Okay. So before 1989 --
a5 photographs and everything deseribing what everything was. | »s A. No. Excuse me. I'msorry. '79.
Page 114 Page 116
1 Solwas over every inch of the dam at that time. And then 1 Q. Okay. Before 19787
2 during the construction of the little weir that | mentioned 2 A. 78,
3 earlier, this one foot high weir, | was on the dam, you know, 3 Q. Would you say that you were down there once a year,
¢ along the whole thing more than once during that. And when] once a month, once a week?
s did the n value study, there's a photograph of me standing on| 5 A. Well, I'd say, on the average, | was there at least
s there. That's me in that photograph., Might not be able to § ohceayear.
4 recognize the skinny guy, but that's me. 7 Q. Okay.
8 Q. Yeah, | think those are in those siides that you - 8 A. During the -- during my tenure with the USGS. When
s all we have are black-and-whites of a slide about that big. ¢ i moved to Tucson, oh, three, three years could have easily
10 Solwas going fo ask you for copies of those. ’ is  gone by between visits. ~ -
11 MR. HELM: You just tell me what they are, and Il 11 Q. And by being there, at least on a significant
1z get them to you. 1z number of those occasions, your dulies took you out,
13 Q. Did you think if was significant that the riprap 13 fiterally, on the dam, walking across the crest?
14 was not replaced? 14 A. A few times | was actually out there, yes.
15 A. Oh, | don'treally know. You know, | can't 15 Q. So your observafions of the exposed rebar and those
16 really -- 1 wasn't really looking at it from that - as an 15 things were direct, not frorn the bridge downstream,
17 engineer, you know. |- you know, it kind of stuck in my 17 A. Well, they were on - | was on the dam or on the
ye  mind, you know, a dam, you should have riprap in there, 13 spiliway there. You could see leaks through it, too. That
18 And, well, | had a general impression of Gillespie 1z would catch your eye, you know, leaks in the arches, |
20 Dam, that the whole thing was just rofting away. Nobody 26 remember those.
21 Was - you know, | saw a lot of rusted rebar the times I've 21 Q. Which would sugges! to you that there was some
23 been on Gillesple Dam, 27  deteriorafion of the structure of the dam?
23 Q. Okay. 2 A, Well, it just suggests that, yeah, there's a crack
24 A. It was preity bad. 24 In the concrefe.
25 MR. BARKER: Okay. No more guestions. 25 Q. Okay. Are you aware of any studies by the Flood
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1 Control District thaf, prior to the clearing project that 1 is--1lake it if's falr to say that any engineer, as a part
2 look place in the mid '80s, any studies by the Flood Control 2 of, l guess, their personal code of ethics or maybe even an
3 District that evaluated the potential impact on the dam 3 engineering code of ethics, you're always taking info
s because of that clearing? Have you seen any such studies? ¢ consideration whether there are any actions that would
5 A. 1 haven't seen anything like that. s have - that would constifute a threat fo life or property.
6 Q. Have you been fold of any studies like that? 6 MR. HELM: Cbject to form.
7 A. 1don't recall being told. 7 Q. s that a fair statement?
g Q. Are you aware of any studies by anyone, Corps of 8 MR, HELM: Same objection.
s Engineers, anyone else, that, as a part of the clearing of g A. Well, you're trying to think that you might have
10 the channel, that evaluated the impact that might have on the 16 that high standard.
1y dam ordownsfream? 11 Q. Okay. |want fo clarify one thing and to be clear
12 A. Pdon't -1 don't recail anything that . 12 on the record, Mr. Hialmarson. | briefly talked about this
13 specifically addressed an impact, you know, where it said it | 13 duwring the break, and | just wanted to be sure that we've gof
14 inthose terms, no. 14 ftonthe record. Referring to Exhibit 20, this is the
15 Q. Now, you say vou went to Tucson in 1878, soin - 1s  aerial photo.
16 and your contact was less frequent. Were you aware that Y A. Okay.
17 either the clearing was being planned, being considered, or E 17 Q. And ! want to be sure | understand correctly what
1g  actually took place? Is that something that you had an i1s youmeant in response fo Mr. Harper's question. that the flow
19 awareness of? ' 19 over the four foof wall below the dam would be inconsistent
20 A. Yes, | was aware of it. 20  because the flow over the crest of the dam would be
21 Q. Okay. The consideration had dated back well before 21 inconsistent. Is thaf - is that a correct statement of what
22 that, had if not? 22 youintended fo say?
53 A. Yeah. 23 A, Well, | was concerned about the use of the word
24 Q. With Corps of Engineers studies and other things? 24 inconsistent,
25 A. Yes, | had an old Corps of Engineers engineering 25 Q. Okay.
Page 118 Page 120
1 report that had that in it, yes. 1 A. We're consistently being inconsistent - pun
2 Q. Knowing what you knew as an engineer, and your 2 intended -- but what | thought we were tatking about was the
3 chservation that the dam seemed fo be badly deferiorating, at 3 distribution of flow across the crest -
¢ any fime did it occur fo you that somebody ought fo lake a 4 Q. Right
s Jook and consider what will happen here if we clear this 5 A, - is non-uniform, and | would expect the same type
¢ channel? Did thaf ever occur to you as an engineer? ¢ of non-uniform distribution right below the crest there on
q A. Not --notreally, no. [can't-ican't--one 5 the apron, because it's not -- there's not that much
g of the thoughts | recall having in this regard is that, well, ¢ difference in distance between the two, you know,
g there's no real loss of life if something happened there. | 9 Q. Okay. Butit's your opinion that that distribution
10 remember having that thought, you know, way back inthie '608 1o of flow across the crest and, consequently, across the four
11 or something. i1 foot wall, was not affected in any sféniﬁcant way by the
19 Q. Soeven if the dam collapsed, probably nobody's 1z clearing of the vegetation? s that the opinion you've
13 going to get killed, so, big deal? vz arrived at?
14 A, Yeah, | remember | had thoughts like that. Being 14 A. No, the clearing of the vegetation caused a change
15 in the fiood control profession, you know, you don't ftke to 15 in the distribution or discharge across the dam, so it did,
16 See people killed, 15 it did cause a change,
17 Q. And | don't want to puf words in your mouth, but 17 Q. And when you say it caused a change, a significant
18 thal would suggest fo me that the thought had af least 18 change?
10 occurred to you that this dam could fall down one day. 18 MR, HELM: Object to form,
20 MR. HELM: Object to form. 20 A. The change at fow flows, lower flows, not during
21 A. 1--no, that wouldn't be fair for me to agree with 21 big flood peaks that lay down ali the vegetation upstream and
s that. |saw a deterioration of it. 1 remember that clearly. 95 all that kind of stuff, like we're looking at here in this
-3 | saw leaks in the arches, which is -- that's another a3 Exhibit 20, but the lower flows, the effect of that varied a
24 memorable thing for an engineer. 74 little more, and you might -- yeah, it could be more
25 Q. And as g follow-up lo that last question on that, 2% significant then,
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1 Q. Now, besides the vegetation -- and | believe one of 1 and natural condifion. Is that a fair stafement of what the
2 the things you identified as a question you have regarding 2 paramelers of your assignment regarding navigabilily were?
1 some of the other modelfing, is during a heavy flow, there 3 MR. HELM: Obiect 16 form.
s will be changes in the channel itself. 4 A. No.
5 A, You bet. 5 Q. No. Whal were you doing then?
& Q. And is it reasonable to assume that in the areas of 6 A. | was asked to assess the navigability. That’s
v the Gila River where the vegefation had been cleared, there 7 what | was hired to do, was to assess, using, you know, my
¢ would be a greater change in the channel than in those areas ¢ hydrology and hydraulic -- using an engineering approach,
o where vegetation stilf existed, even if thaf vegelafion was s evaluate the navigability of the Gila River.
10 laid down? 18 Q. That's what I wanted to be sure of.
11 A. It woulid be possible. 11 As | understand your testimony, you excluded a
12 Q. Is that something you considered at all in your 1z humber of things that others have festified that they
13 studies? 13 | ulilized in trying to determine navigability, historical data
14 A. No. 14 and observations of ploneers and things like that, that, as/
15 Q. And'is there a reason why not? . 15 understood if, you used a hydraulic geometry analysis, and it
1€ A. |wasn't assigned to, you know,.to do that kind of 15 Was an engineering approach.
17 thing. My assignmentwas to collect data that were 17 MR, HELM: Object to form,
15  available, one of my main assignments, 18 A. Yeah, | used hydrology -- hydraulic geometry as
19 Q. s my undersfanding that you've reaffirmed your 1 part of my methodology, yes.
20 belief that the peak flow on January 8, 1993 was at 132,000 20 MR, KING: Okay. | have no further questions.
21 Ofs, and you based that on utilizing a flow rating, is that 21 MR. HELM: 1 don't think | do, but iet me just
22 comrrect? 2z check.
23 MR. HELM: Obiect to form. 23 MR, BARKER: | have one after you.
24 A. The flow routing | did. 24 MR. HELM: | don't have any.
25 Q. Flow routing. 25
Page 122 Page 124
i MR. HELM: You didn't hear as good as you thought 3 EXAMINATION
2 upthers. 2 BY MR. BARKER:
3 Q. 1didn't write as good as | thought, 3 Q. Mr. King asked you if you were aware of any studies
4 A. The flow routing | did indicated a peak of 132,000 q  that were done in connection with the cleared corridor
s cfs at Gillespie. s project by the Flood Controf District which looked fo see if
6 Q. As an engineer, would you normally consider that s there would be any impact from that project on the dam, and
5 sort of within a range? | mean, | presume, using a flow 2 you replied you had no knowledge of any such.
g rouling, it wouldn't come out dead on 132,000, Would the 8 A. Yeah.
9  variation be one percent or five percent? g Q. My guestion is: Do you know of any such studies as
10 MR. HELM: Obiect to form. 10 to what impact, if any, thet cleared corridor might have on
11 A. Well, the variation could easily be five percent, 11 the bridge downstream of the Gillespie Dam?
1z yes. ‘ 12 A. No.
13 Q. So it could be as high as maybe 140,000 or as low 13 Q. Okay.
14 as 130 orless? 14 A. idon't. Nothing comes to mind. However, I'm
15 MR. HELM:; Object to form, 15 gefting a little groggy.
16 A. Hcould be. 16 Q. 1think we're all getting a little groggy. Thank
17 Q. Okay. Using thaf kind of formula? 17 you very much, Mr. Hjalmarson. You'll have an opportunity fo
18 MR. HELM: Obiect to form. 16 read and sign.
iy A, Well, using any method of estimation, yes. But, 19 MR, HELM: We'll read and sign.
20 Yes, using flow routing, there are potential errors, yes, 20
21 Q. 1 want to fouch on navigability just to be 21 e
22 absolutely clear. We've probably plowed that field enough 22 {(Wheraupon deposition conciuded at 3:25 p.m..)
23 times, buf my understanding of the assignment that you 23
+y accepted and the limits of that assignment is that you were 24
»5  calculating a bankfull depth of the Gila River in its normal 25 HJALMAR HJIALMARSON

{
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