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0007

01 SACRAMENTO, CALI FORNI A
02 VEDNESDAY, NOVEMBER 10TH, 1993, 8:30 A M
03 ---000---
04 HEARI NG OFFI CER DEL PI ERO  Ladi es and Centl enen,
05 this hearing will again cone to order. For those that
06 have not been with us, this is the hearing in regards
07 to consideration of anendnents to the water rights held
08 by the Los Angel es Departnent of Water and Power on
09 tributaries to Mono Lake.
10 My nane's Mark Del Piero. |'mvice-chairnman of
11 the state Water Resources Control Board. Wth ne this
12 nmorning is ny good friend and col | eague, Jim
13 Stubchaer. We will also be joined by other nmenbers of
14 the State Board during the course of the day.
15 VWen [ast we left, M. David Hanson, our w tness
16 on behalf of the L. A Departnment of Water and Power,
17 was testifying as to the fisheries issues in the Mno
18 Basin.
19 M. Roos-Collins, had you conpleted -- you had not
20 conpleted yet?
21 MR, ROCS-COLLINS: | had not started yet.
22 MR DEL PIERO.  You had not started yet. Well
23 then, | think it's appropriate for you to start,
24 M. Roos-Collins.
25 MR, ROCS- COLLINS:  Thank you.

0008
01 CROSS- EXAM NATI ON BY MR ROCS- COLLI NS
02 Q Good norning, M. Hanson.
03 A Good norning, M. Roos-Collins.
04 Q Let's begin at the beginning. The purpose for
05 this proceeding -- yesterday, M. Dodge asked you what
06 the purpose of this proceeding is.
07 Do you recall that question?
08 A Yes, | do.
09 Q WAs your answer that the purpose is to establish a
10 flow reginme for several purposes, including fish
11 mai nt enance?
12 A Yes.
13 Q You woul d agree that's a general purpose?
14 A Wll, yes. That is a general purpose. | was
15 answering the question as to what | viewed the purpose
16 of the hearings to be, and the charge of the \Water
17 Resources Control Board. And ny view, as | think I
18 stated yesterday, as it is today, is to develop a plan
19 for water managenent of tributary waters to Mono Lake.
20 And part of that is consideration of streamflows in
21 Rush and Lee Vining Creek necessary to maintain fish
22 popul ations that presently exist there.
23 Q Have you read the Court of Appeals case entitled,
24 "California Trout Incorporated versus Superior Court,"
25 dated February of 19907?

0009
01 A No. | have not read that.
02 Q Let me ask you to assunme, for the purpose of this
03 |line of questioning, that the Court of Appeals has
04 instructed this Board to establish a flowreginme to
05 reestablish and maintain the fishery which existed
06 before L.A began diversions in 1941.



07 A Okay.

08 Q Wth that assunption, what is the relationship

09 between a self-producing popul ati on of brown trout,

10 which you describe on page 45 of your testinony, and
11 the historic fishery in Rush Creek?

12 A | would say they're fairly close. | would imagine
13 that the pre-diversion conditions supported, although
14 there has been sonme testinony to say there may have

15 been some dry periods during certain times of the year
16 a self-sustaining fishery in Rush Creek

17 Q VWhat specific know edge do you have about the

18 historic fishery in Rush Creek?

19 A Only information I've gathered fromthese hearings
20 and listening to others speak on it. | haven't

21 investigated the historic fishery data

22 Q So you woul dn't have an opinion as to whether the
23 historic fishery was 1,000 adult fish or 100, 000?

24 A I do not have an opinion on that subject.

25 Q Page 50 of your testinobny states that the flow
O

0010

01 reginme you recomend woul d establish a brown trout

02 popul ation, quote, conparable to others in the Oanens
03 Basin, unquote.

04 VWat's the rel ati onshi p between an Onens Basin

05 fishery on the one hand, and the historic fishery in
06 Rush Creek on the other?

07 A I can't answer that question. | don't, again,

08 know what the historic fishery was in Rush Creek. |'m
09 using present day conditions, that is what the fishery
10 was or is as sanpled by the E.A in the '80s, as

11 conpared to other eastern Sierra Nevada streans.

12 It's not a conparison to what | woul d consi der

13 historical fishery levels to be in Rush Creek

14 Q Now, your flow regime woul d produce 80 percent of
15 maxi mum wei ght ed usabl e area, according to pages 50 and
16 51 of your testinony.

17 A Yes.

18 Q Is that correct?

19 A That's what | was shooting for.

20 Q VWat's the rel ati onship between 80 percent of

21 nodel weighted usable area, on the one hand, and the
22 historic fishery in Rush Creek on the other?

23 A Vll, | don't think | can answer that question

24 Again, if you' re expecting me to know or have a val ue
25 as to how many fish existed in Rush Creek

0011

01 historically -- 1'd also point out that it's very

02 difficult to -- this is one of the problens that has
03 plagued the I FIManalyses, is to make the junp from
04 weighted usable area values to nunbers of fish,

05 predictions of nunbers of fish in the streamas a

06 result of that.

07 So even if | had sone indication of what | felt
08 was the, say, pre-historic fishery |evels, whether

09 these values of weighted usable area, 80 percent or 100
10 percent of the maxi num wei ghted usabl e area woul d

11 achieve those levels of fish population is very

12 difficult to say.

13 Q Whul d you give the sane answers to the sane



14 questions as applied to Lee Vining Creek?

15 A Yes.

16 Q Let me read you a statenent from page 73 of

17 Dr. Morhardt's testinmony. In the section entitled,

18 "WII Increase in Wighted Usable Area I ncrease

19 Popul ati ons?" he states, anong other things, "Tacit

20 assunption is that increase in the flow and therefore
21 the weighted usable area will result in increased trout
22 popul ations."

23 And then he goes on to discuss ways in which that
24 tacit assunption mght be incorrect. |In preparing your
25 testinony, what is the basis for your correlation or

0012

01 connection of weighted usable area and fish popul ati on?
02 A | didn't make a connection between wei ghted usabl e
03 area and fish population in preparing ny testinony.

04 Q Let me read fromthe first paragraph on page 45.
05 You state, "The testinony finds that mnimum fl ows

06 between 20 and 30 cfs on Rush Creek will provide

07 habitat needed to nmaintain a self-reproducing

08 popul ation of brown trout.

09 You aren't saying there that your flow reginme wll
10 maintain a self-reproduci ng popul ati on of brown trout?
11 A Vll, yes, | amthere. Wat |I'msaying is that by
12 attaining the wei ghted usable area values as 80 percent
13 of maxi mum wei ght ed usabl e area, the general assunption
14 behind that is that the fish population in Rush Creek
15 will be a self-sustaining one.

16 My connection to Dr. Morhardt's testinony was

17 based solely on information data -- or information

18 excuse me, related to fish populations and stream fl ow,
19 and | think that's the gist of Dr. Mrhardt's

20 testinony. And it's part of ny testinony that I

21 evaluated the fishery levels in Rush Creek associ at ed
22 with the flowregine that existed during this period of
23 sanpling. But it is not connected to wei ghted usable
24 area cal cul ati ons.

25 Q You said that you had a general assunption that
O
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01 there is a connection between wei ghted usabl e area and
02 fish population

03 My question is: What's the basis for that

04 assunption?

05 A Well, the basis for the assunption is that if you
06 provide near maxi mum | evel s of wei ghted usabl e area,

07 assum ng other things are equal, that inpacts or

08 affects population levels of fish, that the fishery

09 should be a self-sustaining popul ation

10 Now, if, for example, water tenperature val ues or
11 food were limting factors in the stream then that

12 woul d be brought into the discussion. But nost of the
13 studies that have been done on Rush Creek so far seem
14 to indicate that those factors aren't operating.

15 So ny assessnent, and | think this is a comon

16 assessnent in instreamflow studies, is that if you

17 provide near maxi mum | evels of wei ghted usabl e area,

18 the fishery will be a self-sustaining one.

19 Q You' ve used the term"limting factor”. Could you
20 define that as it applies to a fishery?



21 A Wll, Iimting factors are generally those factors

22 that are thought to have significant inmpacts on the

23 nunbers of fish in a stream

24 There can be limting factors that affect the

25 fishery at different |ife stage levels. For exanple,
0014

01 there could be a limting factor of water tenperature.

02 There can be limting factors of such things like if it

03 was a migratory species, the dans and other things that

04 limt the potential of the fish to nove and mgrate. |
05 already nentioned water tenperature.
06 Food availability is also a potentially limting

07 factor. And m ni mrum wei ghted usabl e area values for a
08 given species in alife stage at a critical tinme of the
09 year can also serve as a limting factor

10 Q Wuldn't it be fair to say that you are assum ng
11 in your testinony that availability of habitat is a

12 limting factor in Rush Creek today?

13 A Yes. | think that's fair to say.

14 Q Now, you said that you have seen --

15 A I would say it has the potential to limt, if the
16 weighted usable area values are exceedingly | ow

17 Q Bef ore Judge Fi nney, we had several nonths of

18 testinony |last year about limting factor analysis,

19 which I understood to be a systematic nethod for

20 collecting and evaluating data to determ ne which of

21 the candidate factors actually limt fish population in

22 a given stream

23 Have you undertaken a systematic limting factor

24 analysis for Rush Creek?

25 A Only in the sense that |1've reviewed the Cal Fish
0015

01 and Gane report which purported to do that. 1| haven't,

02 personally, gone through a limting factor analysis as

03 you describe it.

04 Q Is it possible that the absence -- strike that.

05 Is it possible that the shortage of deep water habitat

06 is alimting factor in Rush Creek today?

07 A Wl |, anything' s possible, of course. | think the

08 deep water habitat or lack of pools in the stream

09 probably does not limt the fishery based on the

10 popul ation data that has been collected on the river

11 for those years that were described in Dr. Mrhardt's

12 testinony.

13 Q Let me read to you frompage 21 of L.A Exhibit

14 15, The Instream Fl ow Anal ysis for Lower Rush Creek. |

15 believe you previously discussed this passage with

16 M. Dodge.

17 It states, "If in fact the habitat preference

18 curves developed in the study are correct, and brown

19 trout adults and juveniles in Rush Creek prefer depths

20 greater than 2.0 feet, that the PHABSIM that's

21 P-HAB-SI-M analysis clearly shows the habitat

22 inprovenent cannot be gained by flow nmanipul ation

23 Regardl ess of the anmount of water that is rel eased

24 from Mono Gate Nunmber One, the water in nost of the

25 nmacro habitat in Rush Creek is sinply too shallow. The

00160
are suitable are pools.™



02 Wuld it be reasonable to conclude fromthat
03 statenent that increasing the availability of two-foot
04 and deeper habitat mght affect the fish population in
05 Rush Creek?
06 A I would say, yes, it would have a benefici al
07 effect. The question fromthe weighted usable area
08 perspective or fromthe IFIMperspective is: If you try
09 to do that in these runs and riffles which are
10 inherently shallow and dom nate the stream then by the
11 time you start achieving those depths and velociti es,
12 excuse me, the depth that you're going after, the
13 velocities may becone so swift that you're
14 counteracting the benefit of the depths.
15 Q Understood. Let ne ask you about Cal - Trout
16 Exhibit 15, which is a Trihey and Associ at es
17 publication entitled, "Sumrary Conparison of Pre-1941
18 and Post-1941 Conditions Affecting Fish Populations in
19 Lower Rush Creek Mono County, California," dated
20 Septenber 1993.
21 Have you previously seen this publication?
22 A No, | have not.
23 Q So you woul d not have any basis for disputing
24 M. Trihey's conclusion that the channel formriparian
25 vegetation and ot her conditions which mght affect the
0017
01 fishery have been degraded between 1941 and the
02 present?
03 MR BIRM NGHAM  (Obj ection. Assunes facts not in
04 evidence.
05 QBY MR ROOS-COLLINS: If that were M. Trihey's
06 conclusion in this --
07 HEARI NG OFFI CER DEL PI ERO  Sust ai ned.
08 MR ROCS- COLLINS: Excuse nme, M. Del Piero. |
09 wi thdraw the question
10 Q BY MR ROCS-COLLINS: If that were M. Trihey's
11 conclusion in this report, you would have no basis for
12 disputing it?
13 A That's correct. | have not evaluated that.
14 Q Do you have an opi ni on whet her the |oss of channe
15 length, between 1941 and the present in Rush Creek
16 affects the fishery in Rush Creek today?
17 A I have not studied those types of changes, and
18 really don't have an opinion on the subject as to
19 whether there was or was not a loss in |length and what
20 effect that mght have on the fishery today.
21 Q Let's turn nowto the suitability curves which
22 you've discussed in your testinony.
23 Page 45 you state that, "The Departnment of Fish
24 and Ganme uses site specific criteria only for adult
25 fish."
0018
01 I's that correct?
02 A Actually, that's what it says, but in fact, the
03 correct life stage is juvenile. Mss Cahill pointed
04 that out yesterday.
05 Q Excuse ne. You did nmake that correction yesterday
06 in your testinony.
07 The inplication of your testinony is that the
08 published criteria used by the Departnent of Fish and
09 Gane are less reliable than the site-specific criteria



whi ch E. A. devel oped. Was that your inplication in
your testinony?

A Well, there is that concern, yes. | nean
whenever you're bringing in data fromthe literature
from-- data collected on other streans, there is that
concern

One thing that is typically done in instreamfl ow
studi es when data are transferred fromone area into
another is what's called a validation study, which is a
collection of sone data to determ ne whet her you fee
you have adequately validated the data that you're
proposing to use fromthe literature.

So there always is a concern when you're using
data from another stream And it's generally agreed
that site-specific data is better than -- so let's say,
curves generated fromsite-specific data are better

0019

01

than curves taken fromthe

literature. O
02 Q Better than?

03

A Better than, which nmeans nore appropriate.

Q Wul dn't that depend on the representativeness of
the transects used to establish the site-specific
criteria?

A You don't use transects to establish the
site-specific criteria. Site-specific criteria are

est abl i shed by the snorkeling process. The transects
are the hydraulic end of the PHABSI M nodel

Q Then let nme ask a nore proper question. Wuldn't
the utility of the site-specific criteria depend on the
accuracy of the data collection and anal ysis that went
into the creation of those criteria?

A O course it would, yes.

Q Do the site-specific criteria used by E.A for the
Rush Creek IFIMinclude cover?

A No. Depth and velocity.

Q Depth and vel ocity only, no cover?

A That's right.

Q Doesn't cover affect the |ocation and popul ation
of fish?

A Cover is a variable that is sonetines included in
i nstream fl ow studies, yes.

Q So you excluded cover?

0020

A Yes.

Q And you agree that it mght affect the |ocation
and popul ation of fish?

A There are several reasons why | excluded the
cover. Because the cover curves, or the manner in

whi ch cover was defined in the I FI M study done by Beak
is cover analysis that | have some problens with.

There are what are called cover-specific weighted
usabl e area curves that were generated by the Smth and
Aci tunal (phonetic) Report 1987 for eastern Sierra
Nevada streans. And the application of those curves to
i nstream fl ow studi es has al ways been probl ematic from
nmy point of view

I have used them on other studies, on our |FIM
studi es that we've done, for exanple, on Bishop Creek
and el sewhere and have run into theoretical problens



17 with the application, not only fromthe standpoint of
18 the data collection, but fromthe standpoint of

19 applying themto the transects.

20 There are, in fact, difficulties with applying

21 themin the standard PHABSI M nodel as it stands,

22 because the PHABSI M nodel, for exanple, doesn't allow
23 for cover-specific curves. There's only supposed to be
24 one curve of depth and velocity that is applied to the
25 nodel. And in this case there's a separate curve for

0021

01 four different cover types.

02 Q So, M. Hanson, you did not include cover in your
03 site-specific suitability criteria, because there are
04 problenms with including cover in any such criteria?

05 A There's problens with including the cover in the
06 manner in which it was collected on the transects on
07 Rush Creek.

08 Q But woul dn't you agree that there are problens as
09 well excluding cover from--

10 A VWll, the primary --

11 Q -- the site-specific criteria?

12 A Par don ne.

13 Q If your purpose is to determ ne the |location and
14 popul ation of fish?

15 A The primary variables of the IFIMnodels are depth
16 and velocity. Cover doesn't change the function of

17 depth and velocity. Excuse me. Cover does not change
18 the function of streamflow in the nodel.

19 The nost inportant variables are depth and

20 velocity. The key variables that al nost always drive
21 these analysis are depth and vel ocity.

22 There are several other factors that are often not
23 included in IFIMstudies that could al so be added if
24 you had a mind to add those.

25 The effect of including or excluding cover from

0022

01 your analysis or substrate or any other physica

02 variable that doesn't change as a function of flow,

O

t he shape of the curve

04 as nmuch as it has to do with changing the total anount
05 of habitat that's being predicted.

06 |"ve | ooked at this on several studies before, and
07 oftentinmes, including or excluding cover, depending

08 wupon the distribution of cover to sone degree, just

09 changes the total ampunt of habitat that's being

10 predicted. But the shape of the curve oftentines

11 remains relatively unchanged. And that's, again, a

12 function of the fact that cover doesn't change as a

13 function of flow

14 Depth and velocity are very dynamic in the system
15 and very critical and sensitive in ternms of the output.
16 But cover is not as sensitive. And | would point out
17 that there are a great many instreamfl ow studi es done
18 throughout California where cover is not a variable.

19 Q Understood. But there are many where cover is a
20 wvariable, correct?

21 A I don't have a count, but I can tell you in many
22 of ny experiences there are cover; there is not cover.
23 Q In any event, your site-specific criteria were



24 applied in this IFIMw thout regard to the presence or
25 absence of undercut banks, boul ders, trees and ot her
0023

01 itenms which mght provide cover?

02 A That's right.

03 Q Let's turn to page 46 of your testinony, section
04 A, where you state, with respect to the Departnent of
05 Fish and Gane report, "This results generally in

06 different flow recommendations for each nonth of

07 different water years,"” parenthetical, "dry, normal and
08 wet," close parenthetical

09 "This exercise is unnecessary given that Rush

10 Creek flows have been incontrovertibly altered."

11 VWhat does that statenent nean?

12 A That statenent nmeans that the small differences in

13 flow that are recommended by the California Departnent
14 of Fish and Gane in ny view do not nake nuch difference
15 in terns of weighted usable area.

16 If you -- the nmethod by which they cane to their
17 flow recommendations was this habitat duration

18 analysis. And it was a standard approach. And | don't

19 think that it -- that in applying it, they eval uated
20 the weighted usable area curves.

21 If you | ook at those wei ghted usable area curves
22 fromthe Cal Fish and Gane report, you'll see that

23 there's a fairly flat plateau. | don't have ny graph

24 up here for the adult brown trout curve, but the brown
25 trout curve for adults, for juveniles, and for

0024
01 spawning, all sort of conme up to this threshold val ue,
02 around this 20 to 30 cfs flow range. And then are
03 relatively flat beyond that.
04 Cal Fish and Gane reconmendations are within that
05 flat area. And they're bouncing up and down by a few
06 cfs. And | think froma weighted usable area
07 perspective, those differences are indistinguishable
08 fromone another. That's what that statenent says.
09 MR, ROCS-COLLINS: M. Del Piero, | request an
10 additional 20 mnutes due to the conplexity of the
11 issues and also the centrality of this witness
12 testinmony to the section 5937 --
13 HEARI NG OFFI CER DEL PI ERO. G anted.
14 MR, ROCS- COLLINS:  You di scussed yesterday that
15 vyour recommendation is for a flow between 20 and 30
16 cubic feet per second.
17 Leavi ng aside whether it's 20 or 30 cubic feet per
18 second or somewhere in between, are you recomendi ng
19 that the flowin each nonth be the same but for
20 whatever tinme this flow occurs?
21 A More or less. Basically, what |I'msaying is that
22 the flows for any given nonth should not fall bel ow

23 that range. The -- if there are other reasons for

24 flows being outside of that range, for any other

25 purpose, then | don't have an argunent with that. [|'m
0025

01 tal king about the m ni mum val ues bel ow which fl ows
02 ought not to fall
03 Q Let's | eave asi de channel maintenance flow Let's

asi de any flow necessary for protection of the



public trust in Mono Lake or any other environnental
pur pose, and focus only on a flow to produce 80 percent
of the maxi mum wei ght ed usabl e area.

Your recommendation is that this Board fix a
monthly flow to not vary fromnmonth to nonth?

A That's correct, with the exception of a flushing
flow

Q How woul d such a fixed flow regime conpare with
the natural flow regine in Rush Creek?

A Well, the natural flow reginme in Rush Creek
obviously varies to sone degree. |It's a standard
practice in instreamflow studies to reconmend stream
flows that are constant.

If you look at streamflows that are set up at
hydroel ectric projects, they're constant fromnonth to
nmonth. Sonetinmes they vary, but the standard is to
have a fairly constant fl ow based on the sane kind of
anal ysis, the sane kind of assessnent of results of the
wei ght ed usabl e area that |'ve tal ked about here.

Q Right. That may be the standard in other
proceedi ngs, for exanple, before the Federal Energy
0026

Regul atory Conmmission. But this is the State Board,
and this is, anong other things, a section 5937
pr oceedi ng.

In this proceeding are you confortabl e naking a
recommendation that the flow regine for fish purposes
be fixed, and not vary fromnonth to nonth?

A From t he standpoint of what | think the inpact
that woul d have on the fishery, yes. | don't think
that a constant flowis going to be detrinental

Q Do you disagree, then, with Dr. Beschta's
testinmony that the flow regi me should mimc natura
variability?

A I think Dr. Beschta was speaking nore toward

ri pari an and geonor phol ogi cal characteristics of the
stream

Q Whul d you agree that riparian and geonorphol ogi c
characteristics of the streamhave a direct effect on
fish, though, wouldn't you?

A Yes.

Q If there are no trees, there won't be many fish?
A Well, | thought you asked ne a m nute ago to put
all that aside and just focus on the weighted usable

23 area

24 Q | did. | did. And so your answer concerns the

25 relationship between wei ghted usable area and fl ow?
0027

01 A If there are other considerations posed by ot her

02 parties, then |l -- 1, again, say that if those fl ows

03 needed to performother functions, riparian

04 geonorphol ogi cal, delivering water to Mono Lake for

what ever purpose, are above the m ninuns, |'m not
saying that's going to have a negative inpact on fish
habi tat from wei ghted usabl e area perspecti ve.

Q So you aren't expressing an opinion about the need
for flow for riparian or geonorphic purposes?

A That's correct.

Q O the anmount of flow necessary for those

pur poses?



13 A That's correct.
14 Q Even insof ar as those purposes affect the fishery?
15 A Yes.
16 Q kay. Let nme ask you to | ook at Table 3A dash 3
17 entitled, "Monthly Cunul ative Flow Distribution of
18 Diverted Streans fromthe Draft Environnmental | npact
19 Report."
20 Are you famliar with this table?
21 A Yes, I've seen it. | believe I've seen this table
22 or several of these tables. Are they not right here?
23 MR, STUBCHAER: Can you give the page?
24 MR, ROCS- COLLINS: My apol ogi es.
25 HEARI NG OFFI CER DEL PIERG  First of all, which
0028
01 volume is it?
02 MR, ROCS- COLLINS: No page is given --
03 HEARI NG OFFI CER DEL PIERG: Wi ch volune? There
04 are three volunes. O
ROCS- COLLINS: Excuse ne. Vol une one.
06 Followi ng page 3A-34, table 3A-3. And I will focus on
07 the section entitled "Rush Creek."
08 QBY MR ROOS-COLLINS: M. Hanson, is it your
09 understanding that this table shows the nunber of
10 nonths that the specified flows are exceeded?
11 A The nunber of nonths that the specified flows are
12 exceeded, yes. | put it another way. There's a flow
13 duration curve on a nmonthly basis.
14 Q Now, |'m no hydrol ogi st, much less a fishery
15 biologist. M understanding of the table is that the
16 zero percent row, for exanple, describes the flow that
17 is exceeded nearly all the tine.
18 I's that your understanding of the table?
19 A The zero percent?
20 Q That's right.
21 A Yes.
22 Q How does your flow reconmendation fit within the
23 exceedences shown in table 3A-3?
24 A | say it fits.
25 Q It's nost conparable to the zero percent
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01 exceedence flow, isn't it?
02 A Yes.
03 Q So you're recomending a flowto this Board that
04 pre-diversion was exceeded nearly all the tine.
05 A The results are based on the wei ghted usable area
06 curves. They were not based on a fl ow duration
07 analysis.
08 Q Yes or no?
09 A I"msorry. You'll have to repeat the question.
10 MR, ROCS-COLLINS: Can | have the court reporter
11 read the last question back?
12 (Whereupon the record was read as requested.)
13 MR HANSON:  Yes.
14 MR, ROCS-COLLINS: Let ne turn now to a subject
15 that you touched upon yesterday with both M ss Cahill
16 and M. Dodge.
17 I"mreferring now to page 51 where you state
18 quote, There is a lack of relationship between trout
19 bionmass and stream fl ow, unquote.
20 Is that your testinony?
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21 A That's on page 51?

22 HEARI NG OFFI CER DEL Pl ERO. Excuse me. M.

23 Hanson, just for a clarification purposes, in regards
24 to the line, the zero percentage |ine?

25 MR HANSON:  Um hum

01 HEARI NG OFFI CER DEL PIERO Wen you were tal ki ng
02 about your recomendation, was that your reconmendation

for median flow, or was that your recomrendation for
m ni mum f 1 ow?

MR HANSON: M ni mum

HEARI NG OFFI CER DEL PIERG It was m ni nunf?

MR HANSON:  Yes.

MR, STUBCHAER: So then by definition it would
have to be the zero percentile flow, because it's
exceeded at all tines.

WTNESS: That's right, yeah.

Q BY MR ROOS-COLLINS: M. Hanson --

HEARI NG OFFI CER DEL PI ERO  Excuse ne,
M. Roos-Collins. Hold on a second.

Is it normal in ternms of that type of analysis to
reconmend a mininmumthat's exceeded at all tinmes?

MR, HANSON: No, not necessarily. Flow
recomendati ons are soneti nes conparable to | ow fl ow
conditions as they occur in the sumertine.

HEARI NG OFFI CER DEL PIERO  Are they al ways?

MR, HANSON:  No.

HEARI NG OFFI CER DEL PIERO  Are they regularly?

MR, HANSON: Probably not regularly.

HEARI NG OFFI CER DEL PI ERO  Ckay. Pardon ne,
M. Roos-Collins, proceed.
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MR ROCS- COLLINS:  Thank you, M. Del Piero.
Q BY MR ROOS-COLLINS: M. Hanson, | was reading from

03 the top of page 51 where your testinony states that,
04 "The lack of a relationship between trout bi omass and
05 overflow and stream fl ow based on these conparisons, "
O
t hen conti nues.
07 Are you saying there is no rel ationship between
08 trout biomass and streamflow in Rush Creek?
09 A Not necessarily, but there is an indication from
10 looking at these data that a strong rel ationship
11 between streamflow, solely streamflow, and we're
12 tal king about not Rush Creek, but streans throughout
13 the eastern Sierra Nevada, and bionmass is not indicated
14 by the data.
15 Q Right. 1'masking you to focus specifically on
16 Rush Creek. Your testinony states or describes a |ack
17 of a relationship.
18 A Wl l, that's not specific to Rush Creek
19 Q | see.
20 A That lack of relationship is based on data from
21 several other streans besides Rush Creek
22 Q In Rush Creek, is there a relationship between
23 stream fl ow and bi onass?
24 A I haven't evaluated that specifically.
25 Q You have not eval uated, specifically, what
0032
01 relationship exists, if any, between streamfl ow and



bi onass in Rush Creek?

A I have not just |ooked at the Rush Creek data in
conparison to bionass and streamflow | evel s.

Q VWell, let's assunme for the nonment that the results
in the Omens Basin apply to Rush Creek. |If there is a
| ack of a relationship between bi omass and stream fl ow,
why not recommend five cubic feet per second?

A Wl |, you know, there are conflicting -- there are
conflicting data that sonetines suggest that flow may
not be as strong a variable as we think it is.

| still believe that the weighted usable area data
are a good indication of space availability for fish
for feeding stations, if you like, the total square
feet of area that's usable for fish.

And there have been studies, it's again one of
t hese problens sonetimes with IFIMstudies, that there
has not been a strong relationship shown or correl ation
between IFIMresults and biomass or popul ation | evels
of fish.
Q M. Hanson, | appreciate and Cal - Trout appreci ates
the difficulties of using I[FIMfor any regul atory
purpose and also the utilities of using it for any
regul atory purpose. But you're here today to advise
this Board what flow regime would satisfy its objective
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in this proceeding.

So ny question to you is: Is there a relationship
bet ween trout biomass and streamflow in Rush Creek
that you're willing to stand by in establishing a
recommended fl ow regi ne?

A I"'mwilling to stand by the results based on the
as -- the results of the IFIM based on the assunption
that there is, and this is an assunption, a

rel ati onshi p between stream-- or rather weighted
usabl e area and bi omass or fish popul ati on nunbers.

Q kay. Let nme ask you to assune that this Board,
or the El Dorado Superior Court, adopts a restoration
programthat involves channel intervention. kay?

Let me ask you to assune, nore specifically, that
the restoration program addresses the | osses in channe
formand | ength described in Cal-Trout Exhibit 13, by
Dr. Scott Stein entitled, "Past and Present Geonorphic
Hydr ol ogi ¢ and Vegetative Conditions on Rush Creek"
dat ed Septenber of 1992.

And to provide sone of those specifics, he states,
"Today Rush Creek below the narrows flows froma
channel that is fromroughly 70 percent to over 200
percent wi der than the pre-1941 channel

He al so states that, "One half or nore of the
channel length in the bottom|ands has been | ost
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bet ween 1941 and the present.™

He al so states that, "The sane flow that
previously created two to four feet of water depth now
creates only six inches to one foot of depth in the
bottom | ands. "

Assune that the restoration programcorrects al

recomrendat i on
change?
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09 A That's a conplicated question.

10 Q And | apol ogi ze for asking the conplicated

11 question.

12 A ["mnot certain | can cone up with an answer that
13 easily because of the conplexity of the question

14 Q Then, M. Hanson, let ne withdraw that. Let's
15 assunme that a restoration programincreases the channe
16 depth, narrows the channel w dth, and rewaters

17 currently dry channels. Wuld your flow reconmendati on
18 change?

19 A Probably not. Because sonme of those processes
20 that you've just described may be happeni ng al ready
21 based on Dr. Beschta's testinony. And those are the
22 kinds of changes that | think would be beneficial to
23 the fishery along the lines of sone of ny

24 recomendations, and the instreamfl ow report that

25 pools be created in Rush Creek

01 The sane idea that is described in your question
02 istheideal had relative to instead of putting nore
03 water down to create the deeper water, if natura

04 processes or man-induced efforts deepened the stream
05 that would be beneficial. M flow recomendation

06 woul dn't change, probably.

07 Q Cal - Trout concurs with your suggestion, that

08 natural processes do affect channel form as | stated
09 at the outset of my cross-exam nation of Dr. Beschta

VWet her the changes in channel form conme about through
nat ural processes or restoration program or both,
woul dn't the rewatering of channel |ength, now dry,
substantially change the weighted usable area in the
exi sting channel ?
A VWll, it depends on what the flowis. |[If the flow
is at a given level, and a channel is rewatered, then
there may be a drop in the weighted usable area in the
mai n channel

If the flow is higher and, say, it's too swift and
water is returned to side channels, then there may be
i nprovenent in the channel. So it's all a function of
what the flow is, whether or not rewatering those

23 sections would be an inprovenment or not.
24 Q Let's say that we double the avail abl e channe
25 length in the bottomlands of Rush Creek. Are you
0036
01 prepared today to express an opi ni on whet her your
02 recomended flow regi ne woul d maxi m ze wei ght ed usabl e
03 area?
04 A | cannot answer that question
05 Q How -- excuse nme. How do Parker and WAl ker Creeks

fit into your flow recommendation for Rush Creek?

A I had not considered Wl ker and Parker Creek. To
the extent that flows enter in from Wl ker and Par ker
Creek, however, augnent the flows and reach the | evel
of flow and habitat that is part of nmy reconmended

rel ease that would be part -- | mean, they would be

i nvol ved.

VWhat |'msaying is to sone degree, mny anal ysis was
based on a release from Mono Gate Nunber One, assum ng
no i nput from Wal ker or Parker Creek
Q One | ast question. Do you have an opini on about



17 the advisability in fish population in ternms of
18 rewatering the stretch of Rush Creek between G ant Dam
19 and the confluence of the return ditch?
20 A | haven't evaluated that area well enough to
21 provide an opinion on that.
22 Q Thank you. No further questions.
23 HEARI NG OFFI CER DEL PI ERG  Thank you very nuch,
24 M. Roos-Collins. Mss Scoonover?
25 M5. SCOONOVER: | have no questions of the
0037
01 w tness.
02 HEARI NG OFFI CER DEL PI ERO  No questi ons.
03 M ss N ebauer's not here today. Do we have anyone
04 else? M. Frink?
05 MR FRINK:  Yes.
06 HEARI NG OFFI CE DEL PIERC |I'mgetting better
07 M. --
o
R FRINK: Frink, yes. | have a few And I
09 assunme M. Herrera may have sone nore.
10 CROSS- EXAM NATI ON BY THE STAFF
11 Q BY MR FRINK: M. Hanson, in your experience, have
12 you found that it is common for flow recomendati ons
13 that are based on an IFIMstudy to include separate
14 recomended flows for dry, normal and wet years?
15 A Sonetines and sonetinmes not.
16 Q In the instances in which they do include flow
17 recomendations that are based on a dry, normal and wet
18 vyear flow scenario, what's the reason for having the
19 flow recommendati ons based on your type, instead of
20 relying on a single-flow reconmendation for all years?
21 A No, those cases, as | stated -- the flow
22 recomendations that I'mfamliar with that are based
23 on different water years do have a fairly constant flow
24 for several nonths.
25 There are sonetines biol ogi cal considerations,
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01 different species or different life stages, that are
02 considered during one nmonth or another. But nobst of ny
03 experiences, as | think back on this, when we have
04 normal wet and dry water years, have constant flows for
05 long periods of tine, rather than variable flow regine
06 changi ng every nont h.
07 Q Ckay. But in the instances in which the flow
08 reginme does vary, for a period of nonths, what's the
09 underlying assunption for having the variable flow
10 regi me based on water year?
11 A For each and every nont h?
12 Q No. No. | would acknow edge that in many
13 instances, you may have very simlar flows in certain
14 rnonths under either a dry, normal or wet year flow
15 scenario.
16 But the fact that you have three different flow
17 scenarios for dry, normal and wet years would indicate
18 that there is a reason for having the difference.
19 VWhat is that -- what is your understandi ng of the
20 reason for having the different flows in dry, normal
21 and wet years?
22 A My general understanding is water availability.
23 That | think, cones into play in hydroelectric



24 projects, for exanple. That's where all ny experience
25 generates fromprimarily. And other considerations are
0039
01 such things as water tenperature may dictate why there
02 are different flow regimes, and the differences between
03 normal, wet and dry water years.
04 Q If tenperature were the criteria, wouldn't you
05 normally have a higher flowregine in a dry year?
06 A You coul d.
07 Q Assum ng that you have a higher flow reginme for
08 certain nonths of a wet year, are there any benefits to
09 the fishery served from doing that?
10 A Any benefits associated with having a higher flow
11 reginme in certain nonths for a wet water year than you
12 would have for those sanme nonths in a dry water year?
13 Wwell, it's -- | could give you a conplicated -- "1
14 try to give you a sinple answer to that question
15 Sonetines it gets conplicated in the sense that when we
16 establish flow regines for sone projects, we're | ooking
17 at the habitat that existed under a pre-project
18 condition, naturally, which of course fluctuates on the
19 basis of different anmounts of water in different years,
20 and develop a flowreginme or a release pattern in a
21 post-project scenario that provides enough habitat for
22 the population to maintain it's levels -- maintain the
23 sane |levels as under the pre-project conditions.
24 And in certain cases, we've applied popul ation
25 response nodel s that are based on the popul ation
0040
01 response to weighted usable area, differences through
02 tinme and tinme series analysis of weighted usable area
03 differences.
04 And if in the wet year there was a certai n anpunt
05 of habitat produced in the pre-project condition, and
06 we're trying to, not mimc the flow, but provide
07 simlar weighted usable areas in the post-project
08 condition for that sane year, then you would have a
O
wat er year than you
10 would in the normal water year, because you're trying
11 to maintain habitat |evels conparable in the
12 post-project to the pre-project. | don't know if |
13 nmade that clear
14 Q Yeah. | think you did. So it is based on an
15 attenpt to mmc the natural conditions, where in wet
16 vyears you would normally have higher flows than you
17 have in dry years. Now, do fishery popul ations
18 generally fluctuate with the fluctuations in flow
19 between dry normal and wet years? 1s that a comon
20 occurrence?
21 A Yes, I'd say it is.
22 Q And is it common that having the higher flows in
23 wet years serves to offset any losses in the fishery
24 that may occur in dry years?
25 A It's hard to say. It's hard to answer that
0041
01 question. It depends on what the flow characteristics
02 of the wet water year are, whether they would of fset,
03 say, poor habitat conditions in the dry water year
04 Q But -- assum ng everything else is equal, though



05 Isn't it reasonable to assunme that in many streans, the
06 additional water that you get, and the additiona
07 habitat that nmay be provided from higher flows in a wet
08 year, serves to offset the | ess desirable conditions
09 that may occur in a dry year?
10 A That certainly can be the case. But on the other
11 side of the coin there, wet water years sonetinmes can
12 have flows that produce | ow anounts of habitat because
13 the current level, the flowis too high. These
14 weighted usable area curves that | tal k about for
15 individual life stages generally go up to sone peak
16 level and then start tailing off.
17 Sonetimes wet water years, for a good part of the
18 vyear, for, say, the dry nonths of that year, provide
19 good habitat. But the anpbunt of flow that occurs
20 during the wettest tine of that year, of that wet water
21 year, say in June or May, for exanple, produces |ess
22 habitat than you actually would have in a dry year
23 So it can go both ways. But | think in
24 general, only -- | think, generally, to answer your
25 question, it's probably true.
0042
01 Q kay. Based on that, then, would it seem
02 reasonable to recommend a flow reginme for all years
03 that is based upon the |lowest flow that has ever
04 occurred in the stream historically?
05 A Well, | see your point there, but I amrelying on
06 the weighted usable area curves. That anal ysis was
07 done to develop this functional relationship between
08 streamflow and wei ghted usable area. And a |ot of
09 these streans that we tal k about, particularly streans
10 bel ow hydroel ectric projects, we go froma natura
11 condition to a regul ated condition
12 And the mininumflow that is set for these curves,
13 is based on what the weighted usable area curves tel
14 us. And that may be different fromthe flow
15 duration -- yeah. Fromthe flow date that we have.
16 But the -- | think the weighted usabl e area versus
17 discharge curves speak for thensel ves.
18 Q Ckay. But the fact that you would use that
19 approach in regulating certain hydroelectric projects
20 does not mnean that your attenpt in those efforts is to
21 restore a pre-diversion fishery?
22 A Absol utely.
23 Q Wul d you agree with that?
24 A Yes. The attenpt on those projects, and it's
25 basically the nodus operandi that | came here with is
0043
01 to develop a flowreginme that will insure the
02 self-sustaining fishery, based on these weighted usable
03 area curves.
04 Now again, as | stated earlier, that doesn't
05 include flows that may be hi gher that are needed for
06 ot her purposes.
07 Q Ckay. Thank you. In preparing your flow
08 recomendations for Rush and Lee Vining Creek, did you

attenpt to determ ne whether the quantity of habitat

ble for any particular life stage of brown trout

11

served as the limting factor on overall trout



popul ati ons?

13 A No. That woul d involve sonething Iike these

14 popul ati on response nodel s that |I'mtal king about,

15 which is sort of a tinme-series analysis evaluating the

16 changing patterns of weighted usable area for the

17 different life stages, and having one life stage

18 graduate into another |ife stage.

19 And those kinds of analyses allow you to identify

20 limting factors or sort of bottlenecks in ternms of

21 wei ghted usabl e area.

22 Q kay. If the limting factor for a particul ar

23 fish population in a particular streamis food supply

24 or habitat for one particular life stage of the fish in

25 that stream would increasing the avail able habitat for
0044

01 a different life stage serve to increase the fish

02 popul ation?

03 A That's a good question. And no, it may not.

04 Because you have a linmiting factor going on somewhere

05 else, and the anmount of habitat that you provide for

06 another life stage may be all for naught because of

07 that.

08 Q Ckay.

09 A Those are the kinds of things that do cone out

10 when we do popul ation response nodels. They're not

11 often done, but that's the kind of information that you

12 gather fromthat analysis.

13 Q kay. Simlarly, if there were nore habit at

14 available at a given life stage than the fish are

15 using, then woul d decreasing the amount of habitat

16 available for that particular life stage serve to

17 decrease the fish popul ation?

18 A Not necessarily, under that assunption

19 MR FRINK: Ckay. | believe that's all the

20 questions | have.

21 HEARI NG OFFI CER DEL PI ERO: M. Sat kowski ?

22 MR, SATKOWSKI: | just have a coupl e of questions

23 to clarify a few things.

24 Q BY MR SATKOABKI: In your testinony, you reconmmrend

25 that mininmumflows between 20 and 30 cfs on Rush Creek
0045

01 be maintained.

02 At whi ch point on Rush Creek are you recomendi ng

03 that these flows be maintained?

04 A At the point of release on Mono Gate Nunber One.

05 Q In L. A Departnment of Water and Power's managenent

06 plan -- actually, | guess it's their sunmary of their

07 nmanagenent plan, under their fish flow rel eases

08 section, they mention periodic flushing flows.

09 And | think yesterday you had mentioned that you

10 did not have a reconmendation for flushing flows; is

11 that correct?

12 A Yeah, that is correct.

13 Q Do you know -- well, let nme read the sentence in

14 here. It says that, "Periodic flushing flows will be

15 incorporated into the plan.”

16 Do you know when they will be incorporated into

17 the plan?

18 A | don't know the answer to that question. |

19 didn't develop the plan



20 Q Thank you.

21 HEARI NG OFFI CER DEL PIERC M. Smth?

22 MR SMTH After M. Canaday, please

23 HEARI NG OFFI CER DEL PIERO M. Canaday?

24 MR SMTH Ch, M. Herrera.

25 HEARI NG OFFI CER DEL PIERO | need a programto
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01 keep you guys straight. You're all starting to | ook
02 alike.

03 MR FRINK: Tired and unshaven.

04 QBY MR HERRERA: First of all, I'd |like to discuss
05 vyour reports that E. A apparently prepared. There was
06 three of themthat were presented the other day for us
07 to consider, in your testinony, and of which you

08 indicated there was one or two of themthat you had no
09 participation in preparation of?

10 A Yeah. | was not involved in the preparation of
O

reports.

12 Q And those were prepared by staff at E. A ?

13 A That's correct.

14 Q But you had no --

15 A Wll, only in a sense that | nmay have di scussed
16 some of the issues that were to be brought up and sone
17 of the data. But | did none of the witing, for

18 exanple, on those reports.

19 Q I notice sone of the dates on these go back

20 several years, 1990 and before. To your know edge,

21 when were these reports nade available to -- for

22 exanple, Department of Fish and Gane or to Jones and
23 Stokes?

24 A | submitted -- well, we -- I, E A submtted

25 those reports on the date that's indicated there to the
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01 Department of Water and Power. And | don't know at

02 what point they were then transmitted to other parties.
03 Q And they were submitted shortly after the dates
04 that are listed on those?

05 A Essentially in the nonth. | think there's a nonth
06 given. Mst of those reports, we hold to that nonth.
07 W put the nonth that it was published and produced and
08 shipped for the nost part.

09 Q Could you tell me a little bit about the review of
10 those material s? Was that sent out for any other

11 review other than that of E.A or LA DWP?

12 A | don't believe it was.

13 Q kay. So the only ones that had | ooked at it at
14 that time when you subnmitted it to L. A, was just

15 vyourself and E.A.'s staff, |I'massum ng, and the LA

16 DwWp?

17 A Yes, that's correct.

18 Q I"d like to change subjects here just a little

19 bit. Wen you were discussing the |IFIMprocess, you
20 indicated that there was four primary itens that were
21 used: depth, velocity, substrate, and cover. And E A
22 adopted to use depth and velocity only. And you

23 discussed a little bit further about cover, why cover
24 wasn't used. Can you discuss a little bit why

25 substrates were not used?
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01 A Well, for a couple of reasons. First of all, | do
02 not believe that substrate necessarily defines the

03 position at which you see a fish, or defines the

04 suitability of the habitat, with the one exception of
05 spawning criteria.

06 For the fry juvenile and adult |ife stages,

07 | don't think where you observe a fish, whether it's
08 over gravel, cobble, rubble, or boulders or bedrock is
09 the determining factor defining the position that that
10 fish is holding. It's nearly purely depth and

11 wvelocity.

12 And that -- in fact, when we are doing instream
13 flow studies that don't include spawning, substrate is
14 generally not considered.

15 Q So what you're saying is substrate does not

16 provide habitat for the fishery?

17 A Substrate does provide habitat. | nean

18 substrate --

19 Q I"msorry. Oher than spawni ng. Excuse ne.

20 A Yeah. Substrate is critical, of course, to the
21 spawning life stage. But it is not as inportant to the
22 other life stages.

23 Q How i nportant woul d you say cover is to life

24 stages, various |life stages?

25 A Cover is inportant.
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01 Q Very inportant or --

02 A Well, a streamthat doesn't have any cover isn't
03 going to have many fish init. And | think that's the
04 explanation | gave for why the return ditch -- for

05 exanple, | had recommended that sone boul ders and sone
06 riparian vegetation be put in, because it essentially
07 |acked cover when | viewed it in 1987. There have been
08 sone changes to it.

09 But -- the reason that | didn't include cover in
10 the analysis |I've described, briefly, in response to
11 M. Roos-Collins' questions, and | don't know if you
O
t hrough that again --

13 Q No, not necessarily.

14 A " mnot saying that cover's not inportant, but I
15 think the points that |1've nmade are that | do have a
16 fundanmental problemw th the cover as it's used in the
17 criteria that were devel oped by the Department of Fish
18 and Gane and col l ected on the transects.

19 VWhen you' re novi ng across these transects, you

20 have to nake a decision of whether there's object

21 cover, no cover, or what's called overhead cover.

22 First of all, I'"'mnot certain that there is any
23 such thing as a fish sitting in a place with no cover.
24 Mbst of the positions that a fish is sitting at,

25 particularly brown trout, has some cover associ ated
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01 withit. There's no question about that.

02 The problemis where -- what cover is that fish
03 responding to? Were are the hiding places that that
04 fish inherently knows of and runs to when frightened.
05 The distance to those places, whether they're above the
06 transect, below the transect, on the transect line --



those are some of the problenms that |1'mtal ki ng about.
Those are very difficult things to know

Q But in your analysis of the Rush Creek, in |ooking
at the transects, you did not consider cover?

A That's correct.

Q And the fl ow recommendati ons that you nmade did not
consi der cover?

A That's not quite correct, because | evaluated the
results of the E.A studies and the results of the Fish
and Gane studi es, which had these cover-specific
curves. And ny recommendati ons to you are based on an
eval uation of both sets of results.

Q Were you here during Dr. Beschta's testinony?

A Yes.

Q There were sonme questions asked of Dr. Beschta
about what kind of flows -- what kind of vegetation

23 woul d be maintained by various fl ows.
24 And the question was: Sonmewhere around 20 cfs,
25 would that -- what would that do to the riparian
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01 vegetation? Was it good or bad? And his coment was

that at 20 cfs, it would dimnish revegetation
significantly. And it would also not support or
reestabli sh vegetation

And your flow reconmendation of 20 to 30 cfs is
somewhat contradictory with what Dr. Beschta is saying
for maintaining cover --
A My under standi ng of Dr. Beschta's response to that
guestion is that he was responding to a proposed
per manent 20 cfs flow reginme. Not a flow regi ne where
there is periodic high flows rel eased for the purposes
of channel mai ntenance, riparian maintenance and
flushing of sedinents.
Q I think that was his point, was that there was a
flow regi me that existed well above 20 cfs that
m m cked the natural flow reginme, is what he was
di scussi ng.
A Wl |, yes, but I think he was al so describing a
circunst ance where that flow, whatever the value of
that flowis, occurs for a very short period of tine.

| remenber he was tal king about a day or so of a
peak flow to performthese functions, followed by a
ranpi ng up and a ranpi ng down. And that necessarily
woul dn't even be reconmended for each year. This is,
again, getting back to this need for channe
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mai nt enance fl ows, and how often do you need to rel ease
channel mai ntenance fl ows.

The question that |I'm addressing is: Once you've
rel eased water for the purposes of neeting the needs
that Dr. Beschta was speaki ng of, what m ni mumfl ows

should the creek fall to and still maintain adequate
trout habitat.

Q Well, | guess ny point there was that Dr. Beschta
was reconmendi ng flows that were -- appeared to be

hi gher than your recomrendations to maintain the
vegetation, which is again your -- as you're stating

that cover is essential to the fishery. And yet you're O



sufficient.

A 20 to 30 is the mninumvalue that you would fal
to once you have released flows for other purposes, is
what |'m saying. Based on the results of the weighted
usabl e area versus di scharge curves that have been
generated by E. A and by Cal Fish and Gane, |'m saying

20 that the mninumthat you would take the stream down to
21 is 20 to 30 cfs range
22 If there are other purposes, channel naintenance,
23 riparian vegetation maintenance, flushing of sedinents
24 fromthe gravels, whatever your other -- your other --
25 Q So what you're saying is other flows are necessary
0053
01 for the devel opnment of channels, the conplexity of the

streamitself, for pools that you discussed a little
earlier. That's what you' re saying? There's other
flows to do that? And once that's done, then your 20
cfs to 30 cfs scenario is appropriate to maintain those
condi tions?

A Yes.

Q As a fishery biologist, can you give ne just an
opi nion on how i nportant you think substrate and cover
is to the reproduction of trout?

A Vll, | don't think cover is inmportant during --
you' re tal king about the reproductive process?

Q Um hum

A Spawni ng, for exanpl e?
Q VWhat would -- would it maintain the reproductive
conditions or availability for reproduction in the

stream self-sustaining reproduction?
A Well, there has to be an adequate supply of
spawni ng gravel s or spawni ng substrate for the process
of spawni ng, for successful spawning. There's no
guesti on about that.

| don't think many spawning fish are as concerned
about cover as other fish. They -- when fish are
spawni ng, they generally aren't utilizing cover to the
extent they are when they're not spawning. You can
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for exanple, go up to spawning fish and cone quite
close to them and they don't spook in the manner in
whi ch they do when they' re not spawni ng.

So | don't think cover's inportant. Substrate is
critical
Q And that was, again, that's the area that you
didn't --
A Yeah. | didn't nodel spawning substrate for the
purposes | described in my oral testinony.
Q Your comment, too, was that in an IFIM-- that in
the process that you used with depth and velocity --
t hat cover does not change with depth or velocity?
A That's correct.
Q That's correct?
A From t he nodel perspective.
Q So the nodel's not picking up -- because you did
not include substrate and cover, it does not analyze
cover in depth and velocity in your transects. Just
depth and velocity. Not having anything to do with
whet her cover was there or --
A That's right.



22 Q VWile we're on depth and velocities a little bit,

23 you indicated that, generally, by increasing depths in

24 the streamchannel, it would increase the velocity of

25 the flow, which would be sonewhat detrinental to the
0055

01 habitat there; is that correct?

02 A Well, as flows increase, depths increase and

03 velocities generally increase. And dependi ng upon your

habitat suitability criteria, at some point the
velocities, or even the depths for that matter, if
you're talking about a life stage like fry are | ooking
for shall ower depths perhaps. Those increasing depths
or increasing velocities start going on the downsi de of
the habitat suitability curve, and wei ghted usable area
will decline as a result of that.

Q In terms of -- let nme change gears here a little
bit. You talked a little bit about your observations
and the methods you used for observations. You used O

residing, so to speak, and snorkeling?
A No. We didn't use electrofishing at all.

Q You nmentioned -- you didn't use el ectrofishing at
all in any of your analysis of the streans?
A ["mquite certain of that. | wasn't there for al

the field studies, but we never used el ectrofishing for
that purpose. Sonetimes it's used in these studies,
but it's often used in rivers where the water is nurky,
and you can't actually see the fish. But typically in
instream flow studies done in the Sierra Nevada, it's
not used. Sonetines bank-side observation is used.
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Q You indicated that E.A. has sone on-going studies
in the Mono Basin there. And one of those was, you
have sone sort of electrofishing going on, some sort of
transect analysis. Could you tell ne what those are?

A Wl l, we don't have any on-going studies in Rush
Creek right now. There had been sone studies -- and
frankly, | wasn't involved in those studies to a |large
degree. So | can't be very specific about what those

studi es were doi ng, and what nunber of transects were
i nvol ved in those studies.

But we were doing studies |ooking at sone weighted
usabl e area calculations in specific habitat types. W
al so did sonme habitat suitability studies, |ooking at
nore habitat use observations than we had done in
1987. That was part of a study that we were doing for
the El ectrical Power and Research Institute. But ny
know edge of what exactly was done on those studies is
[imted, because | was not actively involved in it.

" m peripherally involved in them
Q Let's go back to velocity just a little bit. W'd
heard from previ ous witnesses that -- you used the term
sinewocity, which is quite a term But tal king about
creating, | guess, for maybe a little sinpler term
meanders or adding actual length to the stream rather
than it's typified now as being fairly straight,

0057




01 noderate flows, and if we went to -- if we were to
02 attenpt to devel op a neandering streamor to go back to
03 what has been depicted, it was in pre-diversion tines,
04 would that change your comment regarding the velocity
05 being detrinmental to the fishery?
06 A Vll, | don't think I'd state it explicitly, the
07 wvelocity is detrinmentable to the fishery. First of
08 all --
09 Q Let me clarify a little bit. You stated earlier
10 that if you were to increase the depth or add water to
11 increase the depth of the stream that it's likely that
12 velocity would becone detrinental to the habitat in the
13 stream
14 Now i f we added the neandering scenari os here,
15 would that velocity still be detrinmental to the
16 habitat?
17 A It could or it could not. |If you add meanderi ng,
18 vyou're generally in an area where it's very | ow
19 gradient to begin with. Meandering doesn't occur in
20 steep gradient sections of the streamin any case. |
21 think where nmeandering mght take place is already in
22 an area that is |ow gradient and may not have the sane
23 problem
24 Rermenber, Rush Creek has different reaches that we
25 looked at. There's a big difference between, for
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01 exanple, what we call Reach B, which was an upper
02 canyon -- | don't know if you've been to the stream
03 but the upper section is sort of in a small little
04 canyon. There's not going to be any sinewocity in
05 there. The area right belowthat is sort of a long run
06 of riffle and rock garden --
07 Q [I"'mquite famliar with this area.
08 A kay. Wiere the sinewocity woul d occur, where you
09 could create sinewocity by sone of these nethods, is
10 probably down in the area that we call the neadow, the
11 lower area below the notch. And I'mnot certain that
12 even in that area that you would have this problemwth
13 wvelocities, because you already have a | ow gradi ent R
14 section of streamwhere adding additional flows there O

t he

16 suitability criteria.
17 Q So in other words, the area you're discussing is
18 probably just directly above the old 395 bridge to the
19 narrows?
20 A No, the area I"'mthinking of is, | think it was
21 referred to generally as the bottom | ands.
22 Q kay. As a fishery biologist, how would you
23 depict IFIMas a tool to determ ne the fl ows necessary
24 to sustain a fishery?
25 A How woul d | depict it?

0059
01 Q Yes. Is it a useful tool? 1Is it an exacting
02 tool?
03 A Vll, 1'll put it this way. |It's a very comonly
04 wused tool. It has its problens, as | think I've
05 already described. Sometines the relationship between
06 weighted usable area and fish popul ati ons and bi omass

has not been well established, and there have been sone



criticisnms of the nethod for that reason

But it is still used considerably in just about
any study relating to streamflow and rivers and its
relationship to or its inmpact on fish. So --
Q Are there other studies other than IFIMthat's
used for that purpose?
A There are other techniques that are used in the
place of IFIM IFIMis sort of like an unbrella
study. The purpose of IFIMis to look at all factors
that may Iimt the fish populations. |If you |ook at
the literature that's devel oped by the U S. Fish and
Wldlife Service on this nethod, the notion is that
you're looking at all potential Iimting factors. And
that could include habitat as predicted by the nodel
that we've tal ked about here, this PHABSI M nodel, which
is just one elenent of IFIM The eval uation of water
tenperature and other limting factors such as food,
are all part of the overall unbrella of IFIM if you
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talk to the authors of the IFIM

Q kay. But essentially, the IFIMis the process
used today. There really is, underneath the unbrella
of that, there's a nunber of other things. But that's
accept ed net hodol ogy?

A Absolutely. There are other nethods used. People
in the southeast, for exanple, don't use the IFIM

They don't believe in the IFIM They have ot her
techniques that they will apply in certain instances.

Q It really is designed for a certain purpose, too.
Any way, that really concludes ny questions. Thank you
very nuch.

HEARI NG OFFI CER DEL PIERO M. Canaday?
Q BY MR CANADAY: M. Hanson, earlier you testified on
what you -- where you establish your rel ease point for
the m ni mum fl ow recomendati ons, you said that was at
Mono Gate One?
A That's right.
Q Do you know i f Rush Creek bel ow that point is a

gai ning reach or a losing reach?

A It's a losing reach to ny know edge.

Q Vll, if it's alosing reach -- therefore, if

we -- if the release was 30 cfs to maintain the
fisheries in good conditions at Mbno Gate One, then you

could not assure that that sane rel ease was bei ng net
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as it entered the | ake; is that correct?
A The rel ease, the actual anount of water released
fromMono Gate One, yes, would not necessarily be the
same vol une of water entering Mono Lake. But the
anal yses done both by E. A and Fish and Gane took
that -- that |osing aspect of the streaminto
consi derati on.

Those wei ghted usabl e area curves are based on an
i ntegration of the changes in streamflow fromthe top
of the streamto the bottomof the stream and reflect
rel eases fromNMno Gate One. |I'mquite certain that
both studi es eval uated that.

But you're right. The flow changes fromthe
rel ease point down the river.

Q So if below the narrows, you were to open up sonme O



that 30 cfs

17 might not be adequate to permanently rewater those
18 <channels, to make the full beneficial use of the
19 existing channel norphol ogy than for fisheries?
20 A | suppose that's possible, but I haven't eval uated
21 where those channels are, and the vol une of water
22 necessary to water those channels.
23 Q In the E. A study, you -- in devel oping your
24 curves, you used a utilization curve; is that correct,
25 Dbased on visual observations?
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01 A | used both. | used a utilization curve and a
02 preference curve
03 Q But you said the state of the stream we'll cal
04 it, the state of the streamthat you evaluated in your
05 study, was a state that had very little depth to it; is
06 that correct? It was mainly riffles, fast, high
07 velocity water?
08 A I don't knowif I would classify it as high
09 velocity of water, but certainly shallow water. Rush
10 Creek is a shallow, riffle dom nated stream riffle
11 run, rock garden. It is not domi nated by deep water.
12 Deep water is very infrequent, at least it was in 1987.
13 Q Do you have an opinion that that was the state of
14 the streamprior to diversions by the L. A Departnment
15 of Water and Power?
16 A I'"ve heard that there were not a |ot of pools,
17 based on Eldon Vestal's testinony, but | haven't -- |
18 have no other information other than that.
19 Q You' ve stated in your testinony that the
20 productivity of brown trout in Rush Creek is conparable
21 to other Owens Basin streans; is that correct?
22 A Wel |, the popul ation | evel and the biomass |evels
23 seemto be conparable.
24 Q So that would kind of dispute Dr. Chapnman's
25 suggestion that Rush Creek in particul ar was not
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01 conparable to other Oaens River streans?
02 A I n what sense?
03 Q In produci ng brown trout.
04 A ["'m-- 1 did not hear Dr. Chapman say that.
05 Q Vll, it's in his testinony.
06 A Ckay.
07 Q I n devel opi ng these curves, and you had -- in your
08 testinony you had a | ot of experience working in the
09 hydrofield in a lot of streams on the east side of the
10 Sierras.
11 Does Rush Creek, the state of the streamthat you
12 studied, is it typical of those other kinds of streans,
13 in other words, not having a | ot of depth?
14 A No. | would say it's atypical
15 Q Atypi cal stream
16 A Conpared to the other streans that | |ooked at.
17 Most of the other streans that | worked on in the
18 <eastern Sierra Nevada are a little higher gradient.
19 They're very simlar to that upper canyon region
20 That's what |I'mtal king about: Upper Rush Creek, Upper



21 Lee Vining Creek, MII Creek, Bishop Creek and M sty
22 Geen (phonetic) Creek. They all nore resenbl e that
23 upper reach.
24 Q But in developing the utilization curve, if -- are
25 Dbrown trout, adult brown trout, territorial?
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01 A Yes.
02 Q So if there's not a lot of -- and we -- you
03 testified earlier that given cafeteria-style choices,
04 brown trout will choose deeper water?
05 A Vll, I"'mnot sure that | -- if they're given a
06 conplete array of all depths?
07 Q Yes. In the stream |If they had -- in a sense,
08 you had a streamthat had a nmultiple or a conpl ex
09 habitat forns, which include different velocities and
10 different water depths, based on your know edge of
11 brown trout, they would be found in the nore deeper
12 water?
13 A ["mnot sure | could say that. | don't know
14 exactly what | would expect if they had a
15 cafeteria-style choice of water depth.
16 Are you suggesting that if the deepest water were O



would all be in

18 ten feet deep water?

19 Q No. What |'m suggesting is that you' re saying

20 they didn't have much of a cafeteria-style choice in

21 Rush Creek where you found them is that correct?

22 A Rush Creek is dom nated by shal | ow water.

23 Q But you found brown trout and other eastern Sierra

24 streans that their conparable to, but yet those streans

25 probably had a |l arger choice of habitat types than Rush
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01 Creek had?

02 A | haven't done snorkeling studies in other streans

03 in the eastern Sierra Nevada.

04 Q VWhat preference curves did you use for those | FIM

05 studies?

06 A | used the curves of Smth and Acituna

07 (phonetic).

08 Q So if the Rush Creek at the present condition was

09 atypical of eastern Sierra streans, because of l|ikely

10 changes --

11 A Vll, | -- sorry. Go ahead.

12 Q Wuldn't it seembetter to use the Smth and

13 Acitunal (phonetic) curves, as kind of a conposite of

14 what -- if you had those kinds of habitat choices for

15 those fish?

16 A You're saying if Rush Creek is atypical?

17 Q Wl l, you said Rush Creek -- you have said Rush

18 Creek is atypical of eastern Sierra streans.

19 A Vll, now, wait a mnute. | didn't say that. |

20 said Rush Creek is atypical of the streanms that |'ve

21 worked on. I'mtalking about the reaches that I've

22 worked on.

23 Q But you've stated you had raw experience on nany

24 of the streans that are either in the Mono Basin or

25 nearby in the Onens River system is that correct?
0066

01 A Yes, experience doing instreamflow studies.

02 Q Yes?

03 A Ri ght .

04 Q And so ny question is if the stream at |east the

05 conditions that you observed in 1987, were atypical of

06 streans that you had famliarity with, but yet you

07 chose to use utilization curves based on the conditions

08 at the tinme, it seens to nme those utilization curves

09 would be atypical as well.

10 A No. | wouldn't agree with that. Those curves

11 reflect the conditions in Rush Creek and are nore

12 suitable, I think, for use in the IFIMthan curves

13 taken fromother streans that don't resenble Rush

14 Creek.

15 Q But if you would -- utilization of the fish in

16 that streamat that particular time would be using the

17 only -- only the anmount of water that they had

18 available for the type of habitat they had avail abl e,

19 which is shallow, fast running water? That was your

20 testinony, wasn't it?

21 A Ri ght . But Rush Creek is always going to have

22 that.

23 Q So you're saying Rush Creek is not going to have



24 deep water habitat then?
25 A Inits present condition. Well, things are
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01 changing in Rush Creek, as | think has been pointed out
02 Dbefore.
03 But the flows -- if we go back to 1987, when these
04 snorkeling studies were conducted, Rush Creek was then
05 and is to a |large degree now, doni nated by runs,
06 riffles and rock gardens, shallow water. And that --
07 those were the circunstances under which data were
08 collected, both by E.A and by the Beak consultants.
09 Q VWhat |'m asking you as a professional biologist,
10 you assuned that those conditions are going to remain
11 that way?
12 A Vel l, 1I'"mnot an effluvial-geonorphol ogi st, but
13 I've heard testinony that things will change in Rush
14 Creek gradually, and there's al so been sonme changes as
15 part of the restoration program
16 Q But Dr. Beschta tal ked about changes that were
17 going to occur. O









19 anounts of flow that are necessary to cause these

20 natural evolution of deep water pools and other types

21 of habitat that will be possibly preferrable to brown

22 trout?

23 A I don't think so. | think Dr. Beschta was

24 referring to high flows that will do that on a periodic

25 and infrequent basis. That was mnmy understanding of his
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01 testinony. It was nmy understandi ng of channe

02 maintenance flows and flushing flows. They are not a

03 constant condition. They are an infrequent condition

04 Q Dr. Beschta, | believe, testified that the stream

05 is healing itself now.

06 Are the flows today greater than they were in

07 1987?

08 A Today, this very day, | believe they are.

09 Q | nean, since 19897

10 A Yes, they've been increased.

11 Q How woul d you define good condition? And besides

12 being able to define it, how would you neasure it? |If

13 we were -- if you were asked to, first of all define

14 it, which |I'm asking you to do, and then give ne a

15 series of nmeasurable factors that we coul d determni ne

16 whether the fish were in good condition, not individua

17 fish, but the population of fish. Wat would you

18 recommend?

19 A How woul d | define good condition?

20 Q Good condition

21 A You' re not tal king about condition factors with

22 fish, of an individual fish, or of the population in

23 terms of their length and wei ght relationship?

24 Q well --

25 A That is generally one way of |ooking -- talking
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01 about good condition of the fishery, that is one of the

02 neasures of condition that are perforned, |ooking at

03 the condition factor, which is a function of length and

04 weight.

05 Q kay. And that's on the individual fish.

06 A Wll, it could be --

07 Q And then relates to the popul ati on?

08 A Popul ati on.

09 Q VWhat ki nd of physical habitat conditions mght we

10 look at that would -- we would use as a standard that

11 we could say that that's maintaining fish in good

12 condition?

13 A Physi cal factors in the streanf?

14 Q Um hum

15 A There's a variety of things that could be --

16 Q I"'m-- you're free to suggest sone.

17 A Wl |, adequate anounts of weighted usabl e area,

18 adequate water tenperature reginme, adequate food

19 supply, adequate flushing of flows. Various things

20 that | think have been tal ked about to sone degree

21 previously. Those are all the things that lead to a

22 streamthat is in good condition

23 Q | believe you testified yesterday that the E A

24 report did include sone -- suggestions for habitat



25 inprovenent; is that correct?
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01 A That's correct.
02 Q And those kinds of things were increasing deep
03 water habitat?
04 A Yes.
05 Q And pl anting and boul ders. And you said that was
06 nore specifically just at the Mono ditch? That wasn't
07 anywhere else in the stream systen?
08 A That was ny recomendation specifically for the
09 Mono ditch.
10 Q Ckay. | think that's all | have. Thank you.
11 HEARI NG OFFI CER DEL PI ERG  Thank you. M. Smth?
12 QBY MR SMTH. M. Hanson, thus far you' ve given us
13 sone very strong testinony about the 20 to 30 cfs
14 giving us approxi mately 80 percent nmaxi mum habitat.
15 I'dlike to be very specific in terns of a
16 reconmendati on.
17 See, we have a problem here. Sonme peopl e say R
18 leave the streamalone. There are a |ot of people who O
20 Just as a hypothetical, assunme that you give
21 protective flows to the main stem okay? This was part
22 of your testinony before. W wanted to nmake sure that
23 we had protection for the maiin stemof the stream And
24 we rewater one, two, three graded streans over to the
25 side with your mninmm 20 or 30 percent.
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01 Whul d you get additional habitat?
02 A At the flow that |I'mrecomendi ng?
03 Q Um hum
04 A It depends -- you will in some cases, and you wil|l
05 not in other cases, depending on what happens to the
06 main stemof the stream If the main stemof the
07 stream --
08 Q Is protected okay? You have -- again, you have
09 protective flows.
10 A You woul d maintain the flowin the main stem of
11 the stream and then you would open up other areas with
12 additional flow.
13 Q Wth additional flow-- provide 20 to 30 m ni mum
14 flows that you have been suggesting.
15 A For the main stem
16 Q The main stem woul d get whatever regine is -- that
17 the Board deens is protected. And you rewater the side
18 stens with 20 to 30. One two, three braided streans.
19 Wuuld you get additional habitat?
20 A You absolutely would. If you kept the flowin the
21 main stem if you didn't take flow out of the main
22 stem if you used additional flows to rewater sections
23 there's no question. Depending on how you create the
24 side channels, what their depth and velocities
25 characteristics are. |'mtal king about the weighted
0072
01 usable area perspective, of course. Yes, if you kept
02 the flows constant in the main stemthat I'm
03 recomendi ng, and then opened up additional side
04 channels, it just opens up a broader stream
05 Q Thank you.
06 HEARI NG OFFI CER DEL PIERO  No questions by the



Board nmenmbers? M. Brown? M. Stubchaer? Questions?
Questions? |'ve got one.

CROSS- EXAM NATI ON BY THE BQOARD
Q BY HEARING OFFICER DEL PIERC. In the area where
there's a | osing channel, you indicated that you
recommended 20 to 30 cfs release fromthe Mono gate.
You also indicated, | think, in response to questions
from M. Canaday, that 20 to 30 cfs would not be
sustai ned at the mouth of Rush Creek because of | osses.
A That's right.
Q You al so indicated that those | osses were taken
into consideration in the analysis done by Dr. Beschta
is that correct?
A No. What | indicated was those | osses of stream
flow were taken into account in the |IFIMstudies
performed by E. A and by ne.

23 So in other words, there was know edge of what the

24 flows were further down the river, and the wei ghted

25 wusable area was calculated for the entire river. It
0073

01 was based on wei ghted usable area at one flow near the

top of the river and the weighted usable area based on
alower flowin a |lower part of the stream

Q Did you include | osses due to the percolation in
t hat anal ysi s?

A It would. Yes.

Q Dr. Beschta told ne that he hadn't, in terns of
his calculations on riparian -- on riparian vegetation
and the relationship to groundwater in that corridor

A The |l osses, | think, that we took into account,
definitely incorporated percolation. They were based
on actual flow neasurenents at different points in the
river.

Q But one of the factors in the calculation was | oss
to percol ati on?

A Lost water, whether it's percolation,
evapotranspirati on or evaporation

Q " masking very specifically on the issue of |oss
due to percolation into the groundwater. Ws that one O

Evapotranspiration is not sonething I'm
particul arly concerned about. It doesn't anmount to
anything. The loss in ternms of percolation in the
groundwat er and the dewatered channel where there's
significant amount of alluvial soils and no water can
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be very significant.

That's the question |I'masking you, and I'd |ike
an answer .
A The analysis did not have a variable in it that
said this is loss of water due to percol ation. And
that may have been associated with different
groundwat er | evels, saturation of the soil levels. The
anal ysis that was done by E. A sinply eval uated changes
in flowfromthe ditch down to the | owest transect,
based on the flow neasures that had been taken on al
the transects down the stream Now, that's all we
did. We didn't have a variable in the nodel that said



13 this is -- this is loss due to percolation. |Is that
14 clear?
15 Q You cal cul ated -- okay. You knew what was in the
16 stream channel at the beginning, and what was in it at
17 the end, and at various points along the stream channel ?
18 A That's correct.
19 HEARI NG OFFI CER DEL PIERO Yes, M. Brown?
20 QBY MR BROMN:. Wth a 20 cfs rel ease, how nmuch of
21 that makes it to the |ake?
22 A The nmeasurenents that | took |ed to about 11 cfs
23 entering the | ake.
24 HEARI NG OFFI CER DEL PI ERO  Ladi es and Centl enen,
25 we're going to take a break. And then, M. Birm ngham
0075
01 you're back on again. Redirect?
02 VMR, Bl RM NGHAM  Yes, sir.
03 HEARI NG OFFI CER DEL PI ERO  Good.
04 (Whereupon a recess was taken at this tine.)
05 HEARI NG OFFI CER DEL PI ERO  Ladi es and Centl enen,
06 if you would be good enough to take your seats.
07 M. Birm nghanf?
08 MR BIRM NGHAM  Thank you, M. Del Piero.
09 REDI RECT EXAM NATI ON BY MR Bl RM NGHAM
10 Q First, M. Hanson, 1'd like to ask you just a few
11 questions that relate to sone of the questions asked of
12 you by staff and by the hearing officer. A so, | think
13 these questions relate to questions asked by other
14 nenbers of the Board.
15 You indicated that Rush Creek was a | osing stream
16 in response to a question asked of you, | believe by
17 M. Canaday. Is that correct?
18 A Yes, | said that.
19 Q Now, that was based upon your study that was
20 conducted in 198772
21 A Yes.
22 Q In 1987, isn't it correct that the Departnent of
23 Water and Power was appropriating the entire flow of
24 \al ker and Parker Creek?
25 A Yes, that's correct.
0076
01 Q I'd ask you to assunme, hypothetically, that the
02 flows of Wl ker and Parker Creek were flow ng past
03 DW' s diversion facilities uninpeded, and that there
04 are no other diversions of those streans bel ow DW' s
05 diversions facilities.
06 Wbul d your answer about whether Rush Creek is a
07 gaining or losing stream be the sane?
08 A | would consider it probably at that point a
09 gaining stream | don't know the exact flows that
10 would enter it, but I would think by the tine we hit
11 those streans, we would nore than supply the water that
12 was lost up to that point in tinme.
13 Q This nmorning M. Roos-Collins asked you a question
14 about table 3A-3 from Volunme One of the Draft
15 Environnental |npact Report.
16 Do you recall those questions?
17 A Yes, | do recall those questions.
18 Q And | believe he asked you if it wasn't correct
19 that you were recommending fl ows that were present --
20 that were present in the stream 100 percent of the



A Yes.
Q I"d like to show -- show you again table 3A-3 and
refer you to that portion of the table that refers to

Rush Creek.
0077

VWhat is your understanding of that table?

A My understanding of this table is that it was
based on flow duration anal yses that were performed by
Beak as part of the Fish and Gane studies.

Q And your m ninum flow reconendation of 20 to 30
cfs when conpared to that table sinply nmeans that there
is always water in the streamthat would be avail abl e
to neet your mninmumflow reconmendation; isn't that
correct?

A That's correct.

Q And that for a majority of the nonths, there is
additional water in the stream above that required to

mai ntain fish in good condition?
A That's what the table shows, yes. | mght add
that in remenbering how -- if I'"mcorrect in this, how

these data were generated, the analysis that | reviewed
in the Beak report flow duration analysis and data
presented there, were for flows in the creek that
were -- are associated with the operation of a southern
Cal Edi son hydroelectric project up river of Lower Rush
Creek. And so there is some |evel of nanagenent of
stream flows out of the three reservoirs that are
regul ated by southern Cal Edison
Q M. Roos-Collins asked you other questions rel ated
to the IFIMthat you prepared, and the nodel that
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served as the basis of the IFIM

| believe that's PHABSIM is that correct?
A That is correct.
Q Now, we've heard testinony about the PHABSI M node
and ot her nodels, and we've heard testinony to the
effect that there are certain assunptions that underlie
nodel s.

Have you heard sonme of that testinony?
A Yes.
Q Now, is it correct that one of the assunptions
that underlies the |IFI M nethodol ogy or approach is that
additional habitat will result in additional fish?
A That is the general assunption. Although as I've
stated also earlier, there is debate as to whet her
that's valid, that there is a one-to-one correlation
bet ween habitat and fish popul ati on response, either
bi omass or nunbers.
Q Vel |, in your opinion, does additional discharge
necessarily nean that there will be additional fish in
the streanf

21 A Additional flow? Sinply additional flow?

22 Q Yes.

23 A No.

24 Q Wbul d you expl ai n why not ?

25 A If you at | east agree that there's a correlation
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01 between wei ghted usable area and fish popul ation

02 response, that there are some flows that are higher



03 than other flows where weighted usable area will
04 decline as a result of water that's too swift, nostly,
05 and that certainly isn't -- that goes agai nst what you
06 said in that you woul d expect the fish population to
07 respond negatively at these higher flows, rather than
08 positively.
09 Q [I"'mleft with the inpression fromyour testinmony
10 that in your opinion there are factors other than fl ow
11 that relate to the nunber of fish that exist in the
12 stream is that correct?
13 A Yes. Well, flow influences quite a fewthings in
14 the stream but there are other factors other than
15 weighted usable area that influence the fishery in the
16 stream
17 Q So creating additional weighted usable area is not
18 necessarily going to result in additional fish in the
19 streanf
20 A Not if there are other limting factors,
21 certainly.O
\ 10, 0, Ulim, O

Cahi || asked you questions about
23 the predom nant depth of Rush Creek at 19 cfs.
24 Can you tell me what does the term "predon nant
25 depth" mean?

0080
01 A Vll, in the way in which | was describing it,
02 it's basically the peak of the frequency distribution
03 That is, if you were to randomy put down a yardstick
04 in a stream it's the depth that you woul d nost often
05 neasure with your yardstick
06 Q And in response to a question by Ms. Cahill, you
07 said that at 19 cfs the predom nant depth in Rush Creek
08 is 0.4 feet; is that correct?
09 A That's right.
10 Q Does that mean that there is no water in Rush
11 Creek that is deeper than 0.4 feet, at a flow of 19
12 cfs?
13 A No. That certainly doesn't nean that. There are
14 ot her deeper waters throughout the stream Quite a
15 few, perhaps. It's just -- that predom nant depth
16 notion is sinmply a frequency distribution notion. It
17 really doesn't tell you how rmuch deeper water there is.
18 It's relative nunbers, but not how nuch deeper water
19 there may be in other parts of the stream
20 Q In your direct testinony, and in response to sone
21 questions that were asked of you on cross-exani nation
22 you stated that according to popul ati on studies
23 conducted by E. A Sciences, Engineering and Technol ogy
24 in Rush Creek, the population of adult brown trout in
25 Rush Creek was conparable to the population in
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01 conparable eastern Sierra streans; is that correct?
02 A Yes, that's what | said.
03 Q Now, were those studi es conducted when the m ni mum
04 flows in Rush Creek were 19 cfs?
05 A Yes.
06 Q So do we understand, then, that -- a m ni numfl ow
07 of 19 cfs was capabl e of maintaining a popul ati on of
08 brown trout in Rush Creek that was conparable to
09 popul ations of brown trout in conparable eastern Sierra



streans?

11 A That's what the data indicates.

12 Q There were al so questions of you yesterday by M.
13 Cahill that related to the E. A version of the

14 hydraulic simulation nodel that was used in connection
15 with preparation of L.A D. WP, Exhibit 15

16 Do you recall that question?

17 A Yes --

18 Q And she asked you to conpare that with the

19 hydraulic simulation nodel that was used by Beak in

20 connection with the instream-- instreamflow

21 increnental nethodol ogy study prepared on behalf of the
22 Department of Fish and Gane.

23 Do you recall that question?

24 A Yes.

25 Q Has the E. A version of the hydraulic simulation
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01 nodel been reviewed by any regul atory agenci es?

02 A It's been reviewed on two occasions. Initially,
03 when I first developed it, it was reviewed by the U. S
04 Fish and Wldlife Service, the devel opers of the

05 wearlier version of the nodel, or | should say the

06 devel opers of the PHABSI M nodel that was commonly used.
07 I corresponded with Bob M I I house, the

08 hydrologist with the U S. Fish and Wldlife Service,

09 and had hi m conmpare nodel output fromthe E. A nodel to
10 output fromthe PHABSI M nodel. He concluded in a

11 letter to nme, | think around 1981, that while there was
12 sone differences in sone cal culations, the nodels were
13 essentially the sane.

14 I"ve also had a review of the nodel with the

15 California Department of Fish and Gane. And the result
16 of that conparative analysis was a letter of approval
17 for the use of the nodel.

18 Q There have been numerous questions of you about

19 the recomendations that you made on page 21 of LA DWP
20 Exhibit 15 concerning the creation of additional poo
21 habitat in Rush Creek

22 Whul d you pl ease explain why you nmade the
O

addi ti onal pool habit at

24 Dbe created in Rush Creek?

25 A The reasoni ng behind that, |I think, as | stated
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01 previously, was looking at the results of the weighted

02 usable area curves and the dynam cs of Rush Creek

03 There was this balancing of depth and velocity that I

04 was noticing that as flows increased and depths got

05 Dbetter for the fish, the velocities tended to becone

06 less suitable for the fish. And so there was these

07 counter bal ancing variables in the nodel. And I think

08 that was what sort of led to the plateau like results

09 over those broad range of flows that | described. M

10 thoughts were that rather than trying to put |arge

11 anmounts of water down the streamto attain those

12 desirable depths for the fish, the better plan would be

13 to actually artificially create deeper water by digging

14 pools. That was the basis for that reconmendati on

15 Q To create additional habitat where there would be

16 lower velocity water?



17 A Wl |, deeper and | ower velocity. GCenerally, by
18 deepening the water in a pool circunstance, the
19 wvelocity will slow down.
20 Q Now, is it your understanding that since 1987 the
21 condition of Rush Creek has changed?
22 A There have been changes, yes.
23 Q Is it correct that since 1987 the rye -- grazing
24 has been renoved from Rush Creek, and that as a result
25 there has been a resurgence of riparian vegetation?
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01 A | have seen that, yes.
02 Q And is it correct that because of flows in excess
03 of those that you' re recommending as a m nimum there
04 have been the natural creation of pools?
05 A Yes. |'ve seen sone of that starting to form
06 Q And woul d the natural creation of deeper habitat
07 with lower velocities acconplish what you were
08 recomendi ng on page 21 of LA DW Exhibit 157
09 A Yes. \ether it would occur naturally or
10 artificially would acconplish the objectives of ny
11 reconmendati on.
12 Q Now, M ss Cahill asked you a question about your
13 [FIMstudy, LA DW Exhibit 15, and whether or not you
14 included transects outside of the Mono gate return
15 ditch. Do you recall that question?
16 A Yes.
17 Q And you -- | believe you indicated that you woul d
18 not include the transects fromthe Mono gate return
19 ditch.
20 A VWll, in the curve that was shown on, | believe it
21 was Figure 1 -- let's see what figure was it? Figure 2
22 of ny testinony, that curve was generated fromthe
23 transects outside of the Mono gate return ditch
24 Q And why did you exclude transects fromthe Mno
25 gate return ditch?
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01 A Partly because there was essentially zero coverage
02 in the Mono gate return ditch. And that since ny
03 analysis was based sinply on depth and velocity, it
04 would inaccurately represent the anount of -- or the
05 value of the habitat in that reach
06 Essentially, | think, the value of the Mono Gate
07 One reach, even though the depths and the velocities
08 are very good, and its condition in 1987 woul d provide
09 poor habitat for fish, because of the essentially |ack
10 of cover.
11 Q Essentially, you thought that there would be few
12 fish in the Mono gate return ditch; is that right?
13 A Wl |, based on ny observations of few fish.
14 Q I'"d like to show you a table -- I'"'msorry. |It's
15 table 24 from Department of Fish and Gane Exhi bit 52.
16 And if table four is -- 24 is correctly
17 identified, it's a table of fish collected by
18 electrofishing in Lower Rush Creek, Mono County,
19 California, from August 4 through August 24, 1987. |Is
20 that correct?

A That's what it says. Yes.
Q Now, there is a reach on -- in table 24 that's
identified as reach one, and can you tell us in August



7 how many brown trout were collected in reach
25 one of Lower Rush Creek?
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01 A Ei ght fish

02 Q And how many total brown trout were collected in
03 Rush Creek in August of 1987 as a result of the

04 electrofishing survey conducted on behal f of the

05 Department of Fish and Gane?

06 A 4, 055.

07 Q If | told you that reach one was the Mono gate
08 return ditch, would that be consistent with your view
09 in 1987 that reach one would have provi ded poor

10 habitat, and as a result, few fish?

11 A Yes, absol utely.

12 Q Finally, there were sone questions about your

13 recommendation of a constant flow that did not take
14 into account dry, normal, and wet water years.

15 Do you recall those questions?

16 A Yes, | do.

17 Q Is that issue addressed in your direct witten

18 testinmony?

19 A No. | do not propose flows for different water
20 years.

21 Q Did you, in your witten testinony, did you

22 explain why not? And -- there's -- I'Il elimnate the

23 suspense. Wiat 1'd like to do is refer you to page 46

24 of your witten testinony. And there, isn't it correct --

25 HEARI NG OFFI CER DEL PIERO  You're allowed to ask
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01 himquestions about his recollection of it also.

02 Q I don't think he understood ny question. But --
03 on page 46, and on to page 47, isn't it correct that
04 you expl ained why you think in Rush Creek the

05 Department of Fish and Gane's reconmendati on of

06 different flows for dry, normal and wet years is

07 inappropriate?

08 A Yes.

09 Q | have no further questions.

10 HEARI NG OFFI CER DEL PI ERO.  Thank you.
11 Ms. Cahill?

12 RECROSS- EXAM NATI ON BY Ms. CAHI LL

13 Q Good nor ni ng.

14 A Good nor ni ng.

15 Q There has been sone di scussion today of the fact

16 that there may have been sone pools created, or pools

17 that are in the process of being created, in Lower Rush

18 Creek at present. |Is that your understandi ng?

19 A Yes.

20 Q VWhat I'd like to do is explore a bit what your

21 suitability curves would tell us about the suitability

22 of pools that may be formng in Lower Rush Creek

23 If you would tell nme again, if you used your

24 utilization curve, and you had water three feet deep

25 what would be the suitability of that water for brown
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01 trout according to that curve?

02 A It woul d be zero.

03 Q And if you used your preference curve starting at
04 approximately 3.2 feet, would the suitability be zero?
05 A For the adult or --



06 Q Yes, for the adults.

07 A Yes.

08 Q I'"d like to perhaps oversinplify, but can you

09 correct ne -- 1'd like to get the basic concept of how
10 these curves are input into the nodel.

11 In the IFIM you define a cell in the stream

12 that's basically a colum of water in the stream |Is
13 that correct?

14 A Yes, but it represents an area, even though it's
15 in a colum.

16 Q Right. So at some point your nodel is going to
17 take the width of that cell, multiply it by the length
18 of the cell, and then you will multiply by your

19 suitability criteria for depth and the suitability

20 criteria for velocity; is that correct?

21 A That's right.

22 Q So let's assune a one foot width. Let's assune a
23 one foot length, and let's -- at this point assune a
24 one foot velocity. O
on your suitability curve, if we had water
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01 that was approximately 1.6 feet deep, would your

02 suitability be one? That would be maxi num woul dn't
03 it?

04 A O ose, yeah.

05 Q kay. And that would be one. So in that case,
06 you would have -- this product would equal weighted

07 usable area.

08 VMR BIRM NGHAM  For the record can we ask that
09 the product be identified?

10 MS. CAHI LL: The product is the width tinmes the
11 length tinmes the criteria for depth times the criteria
12 for velocity, equals weighted usable area. Roughly.
13 So in the exanple, in ny first exanple, you would
14 have -- that cell would add one square foot -- this

15 woul d be one square foot --

16 HEARI NG OFFI CER DEL PIERO  That's cubic foot.

17 M. CAHILL: No, it's actually square feet. This
18 is foot and this is foot and these are not. Your

19 weighted usable area will always be in square feet.

20 HEARI NG OFFI CER DEL PI ERO  Yeah.

21 MR BIRM NGHAM Can we ask that Mss Cahill be
22 sworn?

23 M5. CAHILL: That's true.

24 Is that true, M. Hanson?

25 MR, HANSON:  Yes.
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01 HEARI NG OFFI CE DEL PIERO. This is instructional
02 for the hearing officer. W have the two engi neers

03 here who don't need this.

04 QBY Ms. CAHI LL: Let's assune that we now have a one
05 foot by one foot cell. And in this case, the water

06 depth is three feet deep. Let's say four feet deep

07 Okay?

08 Now when the depth is four feet, according to your
09 criteria, the suitability factor is then zero; is that
10 right?

11 A That's right.

12 Q And then let's assune, again, a one-foot

13 wvelocity. Now, in that case, our weighted usable area



14 goes to zero, and this, then, this transect -- this

15 cell would add nothing at all to the weighted usable
16 area. It would effectively say, fish won't use this
17 water. |Is that basically right?

18 A Yes.

19 Q So when we saw M. Tillimans wading i n sone water
20 that appeared to be wai st high, unless he was on his
21 knees, under your curves, that water would -- because
22 of the zero depth suitability, would be found to be not
23 suitable for adult brown trout; is that right?

24 A Yes. | would point out that at deeper depths the
25 sane thing woul d happen with the Cal Fish and Gane

0091

01 curves.

02 MS. CAHILL: Well, actually, could someone bring
03 ne the Smith and Acitunal (phonetic)? No, actually not
04 that. Al right. That will do.

05 Let nme mark this as Exhibit DFG next in order

06 which I think is nunber 135.

07 (Exhi bit Nunmber 135 was

08 marked for identification.)
09 QBY Ms. CAHILL: Yes. Now, Smith and Acituna

10 (phonetic) is the DFG curve. Does it in fact go to

11 zero any tine before seven feet?

12 A | was referring to the juvenile curves that were
13 developed in the site-specific study.

14 Q I've been tal king about adult brown trout. So if
15 we were tal king about adult brown trout, would DFG find
16 a suitability of one in that 3-foot deep water?

17 A Yes, it woul d.

18 Q And it would find a suitability of one even in

19 the -- a suitability of one even in six-foot deep

20 water?

21 A Yes.

22 Q And now that | have this up here, are you famliar
23 with Rally?

24 A Yes.

25 Q And would Rally find a suitability of one or of
O
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01 zero at three feet and four feet?

02 A It woul d be one.

03 Q And are you famliar also with Bovee (phonetic)
04 787

05 A Yes.

06 Q And does Bovee (phonetic) find a suitability of
07 one or of zero at three feet, four feet, five feet and
08 six feet?

09 A Yes.

10 VMR BIRM NGHAM  Excuse ne. M. Del Piero, |

11 wonder if Mss Cahill could be asked if she's

12 representing to the Board that the graphs that she is
13 showing the witness actually depict the suitability

14 curves fromthe reports that she's identifying?

15 M. CAHILL: | would be happy to make that

16 representation. And | will be willing to have one of
17 ny experts who prepared the graphs for nme testify to
18 that --

19 HEARI NG OFFI CER DEL PIERO | appreciate you

20 indicating that. And | also have to assune that



21 M. Hanson woul dn't be acknow edgi ng that he recognizes
22 themif he didn't recognize them

23 MR, HANSON: | recognize themfromthe
24 literature.
25 HEARI NG OFFI CER DEL PI ERO.  Ckay.
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01 M5. CAHI LL: And this last one is your preference

02 <curve. This one is perhaps a bit fair, because | think
03 your table two was devel oped with your utilization

04 curve.

05 But if instead we had your utilization curve, it
06 also would conme to zero at sonmewhere around three feet;
07 is that right?

08 I"d like to mark this at least for identification.

09 HEARI NG OFFI CER DEL PIERC.  The plastic

10 transparencies --

11 M5. CAHILL: Yes.

12 HEARI NG OFFI CER DEL PIERO  -- or the cal cul ations

13 in back?

14 MS. CAHILL: Well, the calculation, I have already

15 nunbered DFG 135. |1'd like to do this as well. And it

16 would be, then, DFG 136.

17 HEARI NG OFFI CER DEL PI ERO  Any obj ections?

18 VR BI RM NGHAM  Maybe we | abel it DFG 136, A, B,

19 C and D?

20 HEARI NG OFFI CER DEL PIERO Is that acceptable to

21 you?

22 M5. CAHI LL: Fi ne.

23 HEARI NG OFFI CER DEL PIERO  Any ot her objections?

24 Hearing none, so ordered.

25 MR DODGE: | have no objection, but 1'd like a
0094

01 copy of them

02 (Exhi bits Nunber DFG 136

03 A B C and D

04 were marked for

05 identification.)

06 MR, HANSON: One thing I'd like to point out --

07 HEARI NG OFFI CER DEL PIERC O the cal cul ati on,

08 M. Dodge, or of the transparency?

09 MR, DODGE: The transparency.

10 M5. CAHILL: We will provide them

11 HEARI NG OFFI CER DEL PI ERO  Thank you.

12 MR, HANSON: One thing 1'd like to point out about

13 the different curves that you' ve shown, at | east

14 conparing the DFG curves and the E. A curves, is that
15 while there are different depth suitabilities,

16 particularly at the higher depths, you' ve got to bear
17 in mnd the sensitivity of the nodels to the anount of
18 deep water in the stream

19 The pool habitats in Rush Creek conprise a very
20 small fraction of the total length of Rush Creek. Rush
21 Creek again is dom nated by depth and velocities. And
22 while these suitability criteria are different and

23 woul d produce different results, as you indicated in
24 your calculations, what's inportant to consider is the
25 change in the weighted usable area curves, which will

00950
based on the snall



fraction of deep water in the stream The shall ow
wat er that exists throughout all the other transects
wi || domi nate the weighted usabl e area curves.

And furthernore, as | stated, | think, yesterday,
you have to consider the sensitivity of the policy
deci sions made regarding the results of the curves to
these suitability criteria which is the next step
Q BY M5. CAHI LL: kay. But in fact, | think we | ooked
at the transect for the return ditch the other day, and
it would, at higher flows, have water of these depths;
is that right?
A Yes.
Q And you indicated you elimnated the return ditch
because it |acked cover; is that your testinony?

16 A Absol utely.

17 Q So in other words, you didn't take cover into

18 account for the stretches on which you -- which you

19 relied --

20 A Ri ght.

21 Q -- in devel oping your Figure 2, but you elimnated

22 the return ditch because of |ack of cover?

23 A There is cover in Rush Creek in a good many

24 places. There are the problens that | described as to

25 how you deal with cover along the transects. It's
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01 problematic, and it doesn't change substantially the

02 shape of the curve. It changes the total anount of

03 habitat that's being predicted.

04 But if you were to assune that there is adequate

05 cover and there are problens with nmany of the things

that | describe -- one other | didn't nention is what's
cover to different life stages. There's different
rocks and sticks and other things that present
different anounts of cover of different value to
different Iife stages which is not incorporated into

t he anal ysis when you use cover.

Q Was there any aquatic vegetation in the return
ditch in the year you did your study?

A There was sonme. There's nore now than there was
t hen.

Q Yeah. | believe you' ve recommended that there be
some riparian -- it mght be beneficial to have
riparian vegetation along the return ditch?

A Yes.

Q Do you know whet her Los Angel es Departnent of

Water and Power has, in fact, cleared the ditch from

time to tinme?

A | don't know whet her they have.

Q Assum ng that aquatic plants and riparian

vegetation were allowed to grow so that there were --
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there was cover as well as the correct depths and
velocities, that could constitute good habitat for
adult brown trout, couldn't it?

A It would inprove it, but | think the better thing
to do, the thing that really is lacking in the return
ditch, is instreamcover in the formof boul ders and
hi di ng pl aces within the streamwhere fish can dart to
when surprised. | think that's the primary reason why
there's darn few fish, as | said yesterday, in the



10 return ditch than in 1987

11 I don't know the nunmbers of fish in the return

12 ditch now But if you're going nake the return ditch a
13 val uabl e stream segnent, you've got to put in nore than
14 just riparian vegetation. You can't just have the dirt
15 bottomthat it has with sone aquatic vegetation grow ng
16 fromit to provide a streamin good condition as

17 M. Canaday was tal ki ng about.

18 That is a stream-- not a stream really, but it's
19 a man-nade channel that has a good depth and velocity
20 profile, but it doesn't have the other conponents to

21 nmake it a streamin good condition for fish to inhabit.
22 Q | don't nean to cut you off, but I'mvery aware

23 that ny tinme is running out. Let ne ask you with

24 regard to Lee Vining Creek, is it your testinony that
25 your recommendations are based on the Departnent of
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01 Fish and Gane IFIM and that you've basically selected
O
cent of maxi mum habitat?

03 A Yeah. That was the nmethod | was applying.

04 Q And so if | were to now show you the table from
05 DFGs final report that corresponds to the table 18 in
06 the draft that you reviewed, your approach would be to
07 determine the maxinmum-- and if | were to ask you to

08 focus on the adult Iife stage, and I -- in fact, | can
09 provide you --

10 MS. CAHI LL: If soneone could bring himfrom ny

11 table a copy of DFG 54? And this is table 16 --

12 HEARI NG OFFI CER DEL PIERG  Virginia, would you be
13 kind enough to nove it to the other easel, so we can

14 see?

15 MS. CAHILL: Certainly. |'msorry.

16 HEARI NG OFFI CER DEL PIERC. That's quite all

17 right.

18 QBY M5. CAHILL: This was the figure as it appeared in
19 his testinmony. This is, if fact, the final table from
20 DFG 54. It's Figure 16.

21 And properly labeled with the little squares, the
22 little solid squares being the adult habitat, where

23 does the adult habitat peak, at least so far as it's

24 shown here?

25 A | believe that's 95 cfs.
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01 Q kay. And in terns of habitat, how -- what |'m
02 going to try do is to figure out what 80 percent

03 habitat is on this. So the anmount of habitat here

04 woul d be sonething near 65,000 square feet?

05 A Sonet hing |ike that.

06 Q And what woul d be --

07 HEARI NG OFFI CER DEL PIERO  You need to identify
08 for the record where "here" is.

09 MS. CAHILL: Ckay. Here is on Figure 16 from

10 DFG s final Lee Vining report, it's on the curve marked
11 for adult brown trout at the maxi mum flow shown, which
12 is 95 cfs.

13 QBY Ms. CAHILL: And at that |evel, the anpunt of

14 weighted usable area is sonmewhere in the nei ghborhood
15 of 65,000 square feet?

A That's correct.



17 Q And what woul d 80 percent of that be?

18 A 50.

19 Q kay. And so then if we come down and find the

20 flow that corresponds to 50,000 square feet, is that

21 flow going to be approximately 30 to 35 cfs?

22 A Judging fromthis, just eyeballing, something |like

23 that.

24 Q So, in fact, if you have presented a

25 recomendation of 15 and 25 in Lee Vining Creek, based
0100

01 on DFG s study, and the idea that it would be 80

02 percent of maxi mumhabitat -- in fact if you were

03 basing it on the final report, your recomendation

04 would be different, wouldn't it?

05 A I don't knowif |I want to make a reconmendati on
06 right now | haven't reviewed the data that carefully,
07 and | don't necessarily make a recommendati on on the
08 results of a single life stage. But | would say that
09 there mght be a probability that the upper range would
10 be somewhat hi gher

11 Q And in fact that curve is still rising even as it
12 goes off the chart at 95 cfs, isn't it?

13 A Coul d be.

14 Q So that it's possible we're not at the maxi nun?
15 A It could be right at its peak as well.

16 Q Let me ask you very briefly, do you have any

17 recommendations with regard to the flows in Wl ker and
18 Parker Creek?

19 A No, | do not.

20 Q Do you understand that DW' s managenent pl an

21 proposes not to divert water fromthose creeks?

22 A Yes.

23 Q And do you assune that if that water is left in
24 the streams, it will maintain fish in good condition in
25 those streans?

0101
01 A | presune. W have never generated any weighted
02 usable area versus discharge curves. O
\'1q, 0, UU

04 nmanagenent plan brochure. Did you say you were not
05 famliar with this?

06 A | said | had not worked in the devel opnent of that
07 plan.

08 Q If I were to tell you that it says that, "m ninmm
09 streamflow releases fromLee Vining Creek will range
10 from 16 cubic feet per second to 74 cubic feet -- in
11 the winter -- to 74 cubic feet per second in June,” do

12 you know where those m ni mum recomrendati ons woul d have
13 cone fron?

14 A No.

15 Q And one final question with regard to Wl ker and
16 Parker, at the time you did your study, a Mno gate

17 release of 20 cfs would result in approximtely what

18 flow at the county road?

19 A At the tinme of our studies?

20 Q Yes.
21 A In 19877
22 Q Yes.

23 A About 11 cfs.
24 Q kay. And if you were to assune that \Wal ker and



25 Parker had flows of approximtely 15 cfs conbi ned,
0102

01 would you assume that all that flow would nake it into

02 Rush Creek, or would those streans also | ose before

03 joining Rush Creek?

04 A I"mnot sure | have an opinion on that. | haven't

05 | ooked at the data on \Wal ker and Parker Creek, nor do

06 feel confortable tal king about percol ation on those

07 streans.

08 Q But it's at |least possible that if they al so | ost

09 water to percolation by the time they joined Rush

10 Creek, they mght not nmake up for the other |osses

11 between the Mono gate rel ease and the point -- their
12 point of confluence with the strean?

13 A Vll, it depends on what the flowis in the

14 sumertinme fromthose -- emanating fromthose creeks.

15 The analysis that we did that showed the creek fel
16 from 20 cfs down to 11 cfs was a summertinme study. And

17 | believe there were other studies done during other
18 tinmes of the year when that | oss was nuch |ess.

19 Q I would -- | think that's -- actually one other
20 question.

21 You referred to the E. A popul ati on studies and

22 you said the streans were conparable. D d you, in

23 fact, take into account all the other limting factors

24 that m ght have been at work in assenbling that data?

25 A Al limting factors that may have been operating
0103

01 on all of the other streans?
02 Q Yeah. How did you determ ne they were conparabl e?

03 A Just -- just by evaluating the scatter of points
04 inaplot. | think Dr. Morhardt will discuss that in
05 nore detail.

06 Q Isn't Lee Vining -- excuse nme, Rush Creek in its

07 natural condition |arger than al nost any of the streans
08 included in that study?

09 A | don't know.

10 Q Didn't the study, in fact, |eave out nost of the
11 large streans such as the Oaens River?

12 A I'"d ask you to refer to Dr. Modrhardt with that

13 question.

14 Q Thank you.

15 M5. CAHILL: | have no nore questions.
16 HEARI NG OFFI CER DEL Pl ERO:  Thank you very much.
17 M5. CAHILL: | would nove that we admt DFG 135

18 and | will do the other when I have nmy witness to
19 identify it.

20 HEARI NG OFFI CER DEL PI ERO.  Unl ess | hear

21 objections to that, that will be so ordered.

22 (Exhibit Number DFG 135

23 was received into evidence.)
24 MR FRINK: Mss Cahill? |In order that our record
25 is clear, on Exhibit 136, | would request that you mark

0104
01 each one of the sheets with an A, B, C, or D, as is
02 appropriate. And in order that it isn't overly
03 burdensone, | wonder if we could have a paper version

t exhibit?
05 M. CAHILL: Yes, | will provide that. Thank you



06 MR FRINK:  Thank you.

07 HEARI NG OFFI CER DEL PIERC M. Dodge?

08 M5. CAHILL: 1In fact, | have copies of those, now,

09 | can provide. They' re not exactly each separate sheet

10 on the sanme scale, but if you don't need to overlay

11 it --

12 MR FRINK:  Fine.

13 M5. CAHILL: 1'll give themto you now, and to the

14 other parties.

15 HEARI NG OFFI CER DEL PI ERO  Thank you.

16 M. Dodge?

17 VR. DODCGE: Yes --

18 HEARI NG OFFI CER DEL PI ERC.  Were did you send

19 M. Flinn?

20 VR DODGE: Back to work.

21 VR, Bl RM NGHAM  Anot her adm ssion. Wen

22 M. Flinn is here, he's not working. Thank you.

23 VMR DODGE: 1've had M. Hanson's declaration of

24 Septenber of 1989 reproduced overnight. And we've

25 marked it as National Audubon Society Exhibit 220. And
0105

01 I've asked M. Payne (phonetic) to distribute copies to

02 everyone. And | would nove the adm ssion of Exhibit

03 220.

04 HEARI NG OFFI CER DEL PI ERO  Any obj ections?

05 MR BIRMNGHAM | need to see a copy of 220.

06 HEARI NG OFFI CER DEL PI ERO  Any obj ections?

07 MR, BIRM NGHAM No obj ecti ons.

08 HEARI NG OFFI CER DEL PIERC.  So ordered.

09 (NAS Exhi bit Nunber 220

10 was received into evidence.)

11 RECROSS- EXAM NATI ON BY MR DODGE

12 Q Now, M. Hanson, we were tal king about this

13 Exhibit 220 yesterday, and we tal ked about the gradual

14 increase in adult habitat in Rush Creek up to 150 to

15 189 cfs.

16 Let me ask you, sir, was that -- was that estimte

17 that you made in this declaration, was that based on

18 wyour utilization curve or your preference curve?

19 A | was thinking about that last night. | really

20 don't know the answer to that question. |[|'mnot even

21 sure it was based on those data at all, or it may have

22 been based on the generic curves fromthe Smth and

23 Acitunal (phonetic) report. | really don't know This

24 was done sone tine ago, and | really can't recall.

25 Q So it may have been based on Smith and Acitunal
0106

01 (phonetic)?

02 A Coul d have been.

03 Q And that would be a preference curve, then, right?

04 A Yes. I'mjust not certain of the data on --

05 Q Smith and Acitunal (phonetic) curve is the sane

06 curve that's being used in the proposed flow regine

07 being recomended by the Departnent of Fish and Gane,

08 correct?

09 A Well, for all life stages but juvenile.

10 Q So in 1989 you were using the Smith and Acitunal

11 (phonetic) curves for Rush Creek?

12 A I"mnot saying that. | don't know what curve |

13 was using.



14 Q You mi ght have been

15 A | could have.

16 MR BIRM NGHAM  Excuse ne. | wonder if

17 M. Hanson coul d be given an opportunity to read the

18 entire declaration before these questions go on

19 HEARI NG OFFI CER DEL PIERC. M. Hanson, do you

20 need to read --

21 MR, HANSON: | haven't read the entire thing.

22 1've only focused on --

23 HEARI NG OFFI CER DEL PIERO  Stop the clock. Go

24 ahead and read it.

25 MR, HANSON: Maybe the answer's in there. Yes, in
0107

01 fact, the answer is right here.

02 QBY MR DODGE: Wat's the answer, sir?

03 A It's in paragraph three. They were based on the

04 data collected by

E.A O

E. A data. Was that

06 wutilization data or preference data?

07 A I think it would have been utilization data, but

08 I'mnot certain of that.

09 Q But if you |l ook at Figure 2, over there right

10 behind you, sir, if you'd |look behind you. Figure 2,

11 which you've submtted with your testinony today,

12 that's based on utilization data; is that correct?

13 A Yes. | can't tell you why the differences are

14 there. | have sone ideas why there are different

15 results here than there. This was a prelimnary

16 evaluation. And for one thing, |I think at that tinme we

17 didn't have know edge or had not worked in for the

18 analysis, the losing nature of the streamthat |

19 discussed previously in ny testinony. That is one of

20 the factors that we built into the nodel, | think, near

21 the end after this declaration was provided.

22 Al | can say is this was a prelimnary eval uation

23 and was based on data that | had and an analysis that |

24 performed at the time, which was prelimnary. And

25 had, subsequent to that tine, developed a nore fina
0108

01 analysis.

02 Q Let me talk to you about this 80 percent of

03 weighted usable area goal as it relates to limting

04 factors.

05 Now, when M. Roos-Collins asked you questions

06 about limting factors, you tal ked about various

07 factors that have an inpact on fish, and you nentioned

08 tenperature and food.

09 Wul d you agree with ne that enough refuge

10 habitat -- by refuge, | nean refuge from high velocity,

11 can also be alimting factor?

12 A You nean an i nadequate anount of refuge habitat?

13 Q Correct.

14 A Yes. | would say, theoretically, that could be a

15 limting factor

16 Q And could another limting factor be an absence of

17 suitable over wintering habitat?

18 A Yes.

19 Q And you told us in response to M. Roos-Collins

20 question, that today, habitat is a limting factor in



Rush Creek. Do you recall that testinony?

A Vel l, yes. Wat | was stating there was that the

assunption behind nmy testinmony is that weighted usable

area can be a limting factor. And | utilize the

wei ght ed usabl e area curves to insure that it isn't a
0109

l[imting factor

| can't say with absolute certainty that those
wei ght ed usabl e area cal cul ati ons that were nmade by the
nodel , either out of E. A or Fish and Gane's anal ysi s,

will, infact, limt the fishery, but that's the
assunpti on behi nd the PHABSI M nodel
Q Now, | et me ask you about this 80 percent factor

Let me ask you to assunme that our goal in this
proceeding is the restoration of pre-diversion
fisheries. Al right? And let me ask you to assune,
further, that the limting factors in Rush Creek today
are different than they were pre-diversion

Hypot hetically, for exanple, that -- a limting
factor today is |lack of refuge habitat from high fl ows,
and that that was not a limting factor pre-diversion

Now, based on those assunptions, would you agree
with ne that we should restore the fishery in ternms of
limting factors to it's pre-diversion condition before
we applied your 80 percent rule?

A Yes. If there are other linmting factors, outside
of wei ghted usable area, say food, | think what you're
saying is there may be sone other limting factor

operating now that wasn't operating pre-diversion days,
so let's say it's food.

25 Q Let's say it's food, for exanple, hypothetically?
0110
01 A Then woul d you want to elimnate that Iimting
02 factor. Yes. Well, |I would say that, you know, it's
03 not necessarily you go for one after the other, or that
04 one comes before the other. You would essentially want
05 totry to, in a sense, optimze conditions for the
O
y by elimnating that limting factor, if it in
07 fact is a food Iimtation, and at the sanme tine, insure
08 that your elimnating the possibility of weighted
09 wusable area then taking over as a limting factor. But
10 | wouldn't say that one conmes before the other
11 necessarily. 1t's a conbination, or let's say a
12 simultaneous optim zation of all factors. That's how
13 woul d approach it.
14 Q But wouldn't it be correct that you would have to
15 equalize the present situation with the pre-diversion
16 situation before you applied your 80 percent test?
17 A VWhat you mean by equalize -- you nean the fishery
18 nunbers?
19 Q The fishery habitat. The factors that limt
20 fishery habitat.
21 A You woul d want to equalize those --
22 Q If your goal is to restore historic conditions.
23 A The sane limting factors that may have exi sted.
24 Q Yes.
25 A O the lack of Iimting factors.
0111
01 Q Right. You' d have to correct the present



02 condition in terns of the limting factors before you
03 applied the 80 percent test?

04 A Wl l, again, I"'mnot sure whether | would do it as
05 a before or after. | would do it as a sinmultaneous.

06 I'mnot sure why you think one needs to cone before the
07 other, necessarily. | viewit as a sinmultaneous

08 process.

09 Q Al right. M. Herrera asked you some questions
10 about substrate, and you testified that they were --

11 that substrate was critical to spawners and that -- but
12 you had not nodel ed that.

13 Do you have any opinion as to whether Lee Vining
14 Creek, as it exists today with the DWP diversi on dam
15 needs gravel added to it fromtine to tine in order to
16 have successful spawni ng?

17 A I don't have an opinion on that.

18 Q Now, | may have m sunderstood this testinony, but
19 vyou were talking in response to -- | believe it was,

20 again, M. Herrera

21 And did you say that the I FIMdoes take into

22 account limting factors?

23 A Yeah, in a general sense, yes. |In fact, it very
24 much does.

25 Q But it doesn't take into account things |like

0112

01 tenperature or food, does it?

02 A Ch, vyes.

03 Q The one you did took into account tenperature and
04 food in?

05 A The analysis | did, no. It did not take into

06 account -- | did not do a tenperature nodeling

07 exercise. | evaluated the tenperature nodeling

08 exercises perfornmed by the Beak facilities.

09 Q Your IFIMat least was limted to depth and

10 velocity?

11 A That's correct.

12 Q So there may be other limting factors that aren't
13 covered by your IFIMs?

14 A O by the Beak IFIM Certainly there are others
15 that might not be that well known.

16 Q Now, changi ng subjects in response to a question
17 by M. Canaday about other IFIMs that you' ve perforned
18 in the eastern Sierra, did you testify that you used
19 the Smith and Acitunal (phonetic) curves in those

20 IFIMs?

21 A Yes.

22 Q And again, those are exactly the curves that are
23 being used by the Departnent of Fish and Game in its
24 proposed reconmendations, correct?

25 A Vll, all but with the exception of the juvenile

0113

01 life stage. The reason | used those in the previous
02 studies is because they, in fact, are the only curve --
03 curves for eastern Sierra Nevada streans. And in

04 hydroelectric projects that |I've been involved with,

05 Cal Fish and Gane has reconmended that they be used,

06 and they have been
used. O

in the eastern Sierra;

08

isn't that true?



09 A Yeah -- well, | don't know | think they are.
10 Q Now, in response to another question by
11 M. Habitat -- M. Habitat -- M. Canaday about -- oh
12 | wote it down right here, habitat. 1In response to
13 another question by M. Canaday about keeping fish in
14 good condition, and he asked you what the habitat
15 conponents of that were, and you responded, "adequate
16 weighted usable area, tenperature, food and flushing."
17 Wul d you -- would you add to that list the
18 adequate spawni ng gravel ?
19 A Yes.
20 Q Adequat e over w ntering habitat?
21 A Um hum
22 Q And adequate refuge from high flows?
23 A Wl |, anyone of these variables could be a
24 limting factor. | don't know to what degree they
25 operate on Rush Creek, at least all of them

0114
01 Q Just a couple nore questions, sir. |In response to
02 a question by M. Birm ngham about the natural creation
03 of pools, you said, quote, sone are starting, if |
04 wote it down correctly. And then you went on to say
05 that, "pools would be fornmed naturally.”
06 Wul d you agree with ne in that this potentially
07 could take hundreds of years?
08 A Not necessarily. | think that it could occur nore
09 rapidly than that.
10 Q Over what tinme frane?
11 A I don't have an opinion. But it seens to ne that
12 100 years is much nore rapidly. | believe, if I recal
13 Dr. Beschta's testinony, he said ten years.
14 Q But this is not an area of your expertise, is it?
15 A No.
16 Q Finally, final question, Ms. Cahill -- M. Cahil
17 drew on the Board there exhibit -- Fish and Gane
18 Exhibit 135, and the way she drew it at four-foot
19 depth, that you had basically zero wei ghted usable
20 area, correct?
21 A Yes.
22 Q And that's because under your curve, four-feet
23 deep water has zero value for adult brown trout,
24 correct?
25 A That's correct.

0115
01 Q Now, woul d you agree with nme that that result,
02 i.e., zero weighted usable area for four-foot deep
03 water flowing at one feet per second is biologically
04 wunrealistic?
05 A I would say that there could be fish in that
06 depth, at that depth. There would be probably adult
07 fish at that depth. | would also repeat the response
08 that | made in regards to her comments relative to the
09 sensitivity of nodel output and policy decisions.
10 Q As a biological matter, sinply as a biol ogica
11 matter, water four feet deep flowi ng at one foot per
12 second is extrenely good habitat for adult browns;
13 isn't that true?
14 A It's good habitat.
15 Q No further questions, thank you.
16 HEARI NG OFFI CER DEL PI ERG  Thank you very nuch.



M. Roos-Collins?

18 MR, ROCS-COLLINS: M. Del Piero, let ne begin
19 with a procedural request to you. M. Hanson's answer
20 to one of M. Birm ngham s questions pronpted nme to
21 attenpt to obtain docunments that | think are rel evant
22 to M. Hanson's answer. I will be able to obtain
23 those docunents during the lunch recess.
24 Could I reserve five mnutes of tine for direction
25 to M. Hanson after |unch.
0116
01 HEARI NG OFFI CER DEL PIERO. M. Hanson, are you --
02 MR HANSON: |'Il be here.
03 HEARI NG OFFI CER DEL PI EROC  Yes.
04 MR, ROCS- COLLINS: Good. Thank you.
05 RECROSS- EXAM NATI ON BY MR ROOS- COLLI NS
06 Q M. Hanson, let's begin again with table 3A-3 from
07 the draft Environnental |npact Report.
o
s your flow recomendati on a nonthly nedian fl ow?
09 A No.
10 Q Is it an instantaneous flow?
11 A It's a constant flow for a nonth.
12 Q So at any tine, and on average, the flow would be
13 fixed at sone specified cubic foot per second?
14 MR, Bl RM NGHAM  (bj ecti on, conpound.
15 MR, ROCS-COLLINS: | withdraw the question.
16 Q BY MR ROOS-COLLINS: At any time the fl ow woul d be
17 fixed at sone specified cubic foot per second?
18 A Yes.
19 Q And on a nmonthly basis, as well, the flow would be
20 that fixed cubic foot per second?
21 A Wth the exception of any other flows necessary to
22 performother functions that have been descri bed
23 already in nmy testinony.
24 Q Let's assune that the State Water Board adopted
25 vyour flow recomrendation for wei ghted usable area and
0117
01 did not supplenment that recomendati on with any ot her
02 flows.
03 Your flow recommendation for Rush Creek
04 corresponds to the flow which was exceeded before
05 diversions began nearly 100 percent of the tinme; is
06 that correct?
07 A Wl |l -- based on these data here?
08 Q Yes.
09 A Bef ore diversions began, was a circunstance in
10 which there was control or regulation of flow
11 associated with southern Cal Edison hydroel ectric
12 projects up river.
13 Q | believe that table 3A-3 purports to estimte
14 nrmean nonthly flowin a natural setting.
15 My question to you is: Does your recomendation
16 for Rush Creek correspond to the flow that woul d have
17 been exceeded nearly 100 percent of the tinme in a
18 natural setting?
19 A Yes. | think that's consistent with what I'm
20 saying.
21 Q The sane question for Lee Vining Creek, again
22 referring to table 3A-3. \What does your flow
23 recomendation nost closely correspond to?



24 A The zero or the ten percent val ue, sonewhere in
25 there.
0118
01 Q In answer to questions by M. Dodge, you stated, |
02 believe, that you were not famliar with the Fish and
03 Gane report 86-3 entitled, "Survey of Fish Popul ations
04 in Streans of the Omens River Drainage, 1985."
05 Was that your answer?
06 A VWhat -- would you nane the report again? 1've
07 seen this report before.
08 Q Is this report the basis for your discussion on
09 page 50 of the fish populations in the Omens Basin?
10 A It's part of it.
11 MR, HERRERA: M. Roos-Collins, could you identify
12 that report there again for me, please?
13 MR, ROCS-COLLINS: Yes. The report is entitled,
14 "Survey of Fish Populations in the Streans of the Oaens
15 River Drainage,"” colon, "1985, by John M Deinstadt,"
16 that's DDE-I-N-S-T-A-D-T, et al. Fish and Gane inl ands
17 fisheries report 86-3.
18 Mss Cahill, is this report a Fish and Gane
19 exhibit in this proceedi ng?
20 M5. CAHILL: No, it is not.
21 MR, ROCS-COLLINS: M. Birmngham is this an LA
22 DWP exhibit in this proceedi ng?
23 VR Bl RM NGHAM  No.
24 MR ROCS-COLLINS: M. Del Piero, I will have
25 copies made of this report over the |lunch recess and
0119
01 wll produce it after |unch.
02 QBY MR ROOS-COLLINS: Let nme ask you, M. Hanson, to
03 focus on table three which appears to be a list of the
04 creeks contained within this study.
05 Are you famliar with table three in this
06 publication?
07 A Yes, | think I've seen this table.
08 Q Whi ch of the streans |isted in table three
o
pre-41 condition nost
10 closely?
11 A Corresponds to it in what way?
12 Q Let's break that down. Fl ow?
13 A | couldn't answer that question.
14 Q Channel fornf®
15 A | don't know.
16 Q Veget ati on?
17 A No. | don't know.
18 Q Thank you.
19 MR, ROCS- COLLINS: No further questions. Although
20 | do reserve tine to reviewthis matter after |unch.
21 HEARI NG OFFI CER DEL PIERO  After the lunch hour,
22 M. Roos-Collins. Thank you very nuch.
23 M ss Scoonover's gone? No?
24 MR, VALENTINE: M ss Scoonover is gone, but |
25 don't have any questions, M. Del Piero.
0120
01 HEARI NG OFFI CER DEL PIERO Ckay. Anyone else in
02 terns of recross? M. Frink?
03 MR FRINK: No, | don't. But | believe

04

M. Herrera does.



HEARI NG OFFI CER DEL PIERO M. Herrera?

06 MR, HERRERA: Yes, | just have a couple of
07 questions here regarding --
08 RECROSS- EXAM NATI ON BY THE STAFF
09 Q You indicated that you had done popul ati on
10 estimates or studies for a variety of hydroelectric
11 projects in the Omens Basin, Mno Basin. About how
12 many of those?
13 A Oh, a dozen to 20.
14 Q And were those popul ati on anal ysis based on brown
15 trout, rainbow trout, or --
16 A Mostly brown trout.
17 Q Mostly brown trout. Were any of these streans
18 heavily fished?
19 A Sone were and some weren't.
20 Q Were they planted fish?
21 A Sonme were planted wth rai nbow.
22 Q Wth rainbows. Do you know if they planted any
23 Dbrown trout?
24 A I don't think so.
25 Q Do you have know edge if they do or do not?
0121
01 A | don't have any specific knowl edge. | believe
02 they don't plant brown trout in those streans.
03 Q kay. Do you know whet her or not the Departnment
04 of Fish and Game had planted Rush Creek prior to your
05 observations?
06 A I was never aware that it had occurred. | do not
07 think they did.
08 Q Did you talk to Fish and Gane to ask them whet her
09 they had or not?
10 A | did not specifically discuss it with Fish and
11 Gane.
12 Q | have one other question regarding the Mono gate
13 return ditch. You had indicated here that there are --
14 there is nore aquatic vegetation there today than there
15 was during your exam nation in 19877
16 A | think that's ny assessnent. |[|'ve seen it
17 recently, and it appears to me that there's nore
18 aquatic vegetation there today than there had been
19 previously in 1987.
20 Q Is that vegetation desirable for the fishery?
21 A It is, to sone degree, | think it is.
22 Q Whul d you attribute that additional vegetation to
23 higher flows that are there today than were there in
24 1987?
25 A I"mnot sure | would say that. | really don't
0122
01 know what factors dictate growth. |'mnot -- again,
02 I'mnot a specialist in aquatic vegetation.
03 Q Ckay. That concludes ny questions. Thank you.
04 HEARI NG OFFI CER DEL PIERO M. Canaday?
05 Q BY MR CANADAY: Wen you devel oped your utilization
06 curves fromobservations in 1987 on Rush Creek, did you
07 observe many adult brown trout?
08 A Wul d you repeat the last part of that question?
09 Q Did you observe many adult brown trout?
O
ell, are you tal king about E. A Engi neering?
11 Q Yes.



12 A | can't tell you the exact nunber of brown trout,

13 but there were enough brown trout observations taken to

14 generate a curve.

15 Q And | believe you stated earlier that the fish

16 populations in a natural condition are very dynam c and

17 change fromyear to year; is that correct?

18 A Yeah. If | didn't say that, | believe it.

19 Q Has E. A. been collecting nore fisheries data on

20 Rush Creek since 19877

21 A Well, E A has been involved in sonme

22 electrofishing studies since 1987, yes.

23 Q Have the relative nunbers of adult fish, brown

24 trout, increased?

25 A I haven't |ooked that closely to say yes or no to
0123

01 that question.

02 Q That's all | have.

03 HEARI NG OFFI CER DEL PI ERG  Thank you very nuch.

04 Anyone el se? Board nenbers? No questions? Thank you

05 very nuch, M. Hanson. | appreciate all the tine and

06 effort you put in. W'Ill see you back after |unch.

07 M. Roos-Collins, we're going to break right now

08 for lunch. Ladies and Gentlenen, it's 20 to. Rather

09 than starting again, | anticipate being back here right

10 at 1:00 o'clock. Gkay? M. Birm nghanf

11 MR BIRMNGHAM M. Del Piero, for purposes of

12 time, both Dr. Hardy and Dr. Morhardt are here.

13 They're our two remai ni ng witnesses on fisheries.

14 We'll put themon as a panel this afternoon, so we can

15 hopefully conclude our fisheries testinony today.

16 HEARI NG OFFI CER DEL PIERC.  Ckay. You have an

17 additional wtness, also?

18 MR BIRMNGHAM M. Tilliman is -- he skipped

19 town. He's not here. But he'll be here this

20 afternoon.

21 HEARI NG OFFI CER DEL PIERC. Let ne ask you,

22 M. Birmngham is the nature and conplexity of the

23 testinony -- well, 1've seen the nature and conplexity

24 of the witten testinony.

25 Do you -- well, perhaps the question is better put
0124

01 to Ms. Cahill and M. Dodge. Do you folks anticipate

02 that the nature and conmplexity of the cross-exam nation

03 of the two witnesses that M. Birm ngham proposes to

04 put on as a panel will be conparable to that of

05 WM. Hanson?

06 MR DODGE: | anticipate having a few questions of

07 M. or Dr. Hardy. | don't know which it is. And I

08 wll have sonme questions of Dr. Morhardt.

09 HEARI NG OFFI CER DEL PIERC  Am | to assune from

10 your statenent that you -- when you say you will have a

11 few questions --

12 MR DODGE: | will say that I will have

13 substantially fewer questions to either of those

14 gentlenen than | had for M. Hanson.

15 HEARI NG OFFI CER DEL PIERO  Ckay. M ss Cahill?

16 M. CAHI LL: | will have consi derabl e questions

17 probably for Dr. Hardy, although we've already laid

18 sone of the ground work. W already know sone of the

19 basic concepts --



20 HEARI NG OFFI CER DEL PIERO. |'mjust trying to

21 figure out whether or not ny expressed desire, and

22 M. Birminghamis indication that we're going to be done

23 with the fisheries witnesses today is, in fact, going

24 to be correct,.

25 So -- we'll take a break now We'lIl be back here
0125 01

promptly at 1:00 o'clock, and we'll start right then.
02 Thank you.

03 (Whereupon the lunch recess was taken at this

04 tine.)

05 HEARI NG OFFI CE DEL PIERO. Ladi es and Centl enen,
06 this hearing will again cone to order.

07 M. Birm ngham M. Dodge, Mss Cahill, |'ve given

08 certain issues a trenmendous anount of consideration
09 during the two minutes or so | had while | was eating a
10 burrito between the eighth floor of the Resources

12 And |'ve decided that we are not going to be
13 successful in getting all of the witnesses that | had
14 hoped done today.

15 So it is ny sense that you need to go back to
16 Bishop and take your daughter with you, okay?

17 M5. GOLDSM TH:  Not that she's not wel cone here.
18 HEARI NG OFFI CER DEL Pl ERO.  Not that she's not
19 welconme. And | understand our staff had a wonderful
20 time on the tour yesterday. | understand you had a

21 pretty good time, too. But | think given the fact that

22 it's starting to show sone precipitation outside, and

23 that tends to turn into snow on top of the summt,

24 unless | hear any vehenment objections fromany of the

25 counsel, which | probably won't pay any attention to
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01 anyway, | will -- I would suggest, sir, that we aren't
02 going to take you up today. And we'll take you -- were
03 you scheduled to go on with another witness at the

04 sane --

05 VR CANADAY: W would -- M. Del Piero, we'd

06 prefer that M. Tillimn was paneled with Dr. Cel

07 (phonetic).

08 MR BIRM NGHAM That's accept abl e.

09 HEARI NG OFFI CER DEL PIERC  Fine. Have a safe
10 trip. Oay. Were were we? W were here with

11 M. Hanson.

12 M. Roos-Collins, you' ve got five mnutes.
13 MR, ROCS-COLLINS: | have reserved tine.
14 RECROSS- EXAM NATI ON BY MR ROCS- COLLI NG

15 Q M. Hanson, let's return to table 3A-3. During
16 The lunch break, M. Vorcter (phonetic), who is a very
17 precise hydrol ogi st and has been sworn in this

18 proceeding, informed me that | was close, but not quite
19 accurate in describing this.

20 He informed ne that the table depicts fl ow above
21 the points of diversion by LA DW, taking into account
22 reqgulation by upstream hydroelectric facilities.

23 Wth that understanding, would you stil

24 characterize your flow recomendati on as being

25 conparable to the zero percent exceedence |evel shown

01 in that table for Rush Creek?



02 A Yes, | would say so.

03 Q And woul d you still characterize your fl ow

04 recomendation for Lee Vining Creek as being conparable
05 to the zero to ten percent exceedence |levels shown in
06 that table?

07 A Yes, sir.

08 Q Thank you. Let ne turn, in the few mnutes that |
09 have, to your answer to M. Birm ngham s question about
10 the review by the Fish and Wldlife Service and the

11 Departnent of Fish and Ganme of E. A 's proprietary fish
12 fl ow nodel

13 Do you recall M. Birm ngham s question?

14 A Yes, | do.

15 Q And what was your answer?

16 A That the nodel has been viewed by two parties, the
17 U S. Fish and WIdlife Service and the California

18 Departnent of Fish and Gane.

19 And then -- the letter that |I received fromthe

20 U S. Fish and Wldlife Service indicated that while the
21 nodels were somewhat different, they were essentially
22 the same. Their predictions were somewhat different

23 for this test data set, essentially, they were the

24 sane. The letter | received from Cal Fish and Gane

25 evaluated the sinmlarities of the nodel and proved the
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01 wuse of the nodel.

02 Q You don't mnean to inply, however, that the Fish

03 and WIldlife Service and the Departnment of Fish and

04 Gane had accepted E.A.'s use of its nodel as accurate
05 or sufficient in all regulatory proceedings, do you?

06 A Yes, | viewit to be that.

07 Q I will show you now exhibits, which we will mark
08 in order, Cal-Trout 17 through 22.

09 For clarification, Exhibit 17 is a Novenber 5th,
10 1993, letter fromMke Mnes (phonetic) of the State
11 Wwater Board to the U S. Fish and Widlife Service
O

ing the Plavy R ver Project.

13 Cal - Trout Exhibit 18 is an Cctober 22nd, 1993,

14 letter fromDale Pierce of Fish and Wldlife Service to
15 you at E. A, again regarding the Plavy river project.
16 Cal -Trout Exhibit 19 is a letter dated March 31st,
17 1993, from Dean Schummay (phonetic) Federal Energy

18 Regul atory Commi ssion to John MIIs, project nanager

19 Plavy river project.

20 Cal -Trout Exhibit 20 is a January 19th, 1993,

21 letter fromthe Department of Fish and Gane signed by
22 M. John Turner to the Federal Energy Regul atory

23 Commission. Let's stop there.

24 You understand that these docunents concern E. A 's
25 fish flow studies subnmtted as part of the application
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01 for the Plavy river project to the Federal Energy

02 reqgulatory conm ssion; is that correct?

03 A Yes.

04 Q Wul d you agree with ne that these letters express
05 concerns about the habitat suitability criteria used by
06 E A in that study?

07 A I haven't read all these letters. So | can't

08 necessarily agree to that right now



09 Q Let me have you turn to Cal-Trout Exhibit 18,
10 second paragraph?
11 A Now, which letter is that?
12 Q That's the Cctober 22nd, 1993, letter fromthe
13 Fish and WIldlife Service to you.
14 A VWi ch paragraph?
15 Q Second paragraph. "The service is not satisfied
16 with the habitat suitability curves for rainbow trout
17 that were developed by E. A"
18 Have you received this letter?
19 A | don't recognize the letter.
20 Q Let me lay the foundation, M. Hanson, for
21 Cal-Trout Exhibits 21 and 22. Cal-Trout Exhibit 21 is
22 an August 31st, 1993 letter fromFred Wrthley, that's
23 WO RT-HL-EY, regional nanager, region five,
24 Department of Fish and Gane, to the Southern California
25 Edi son Company concerni ng Bi shop Creek.
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01 And Cal -Trout Exhibit 22 is a January -- excuse
02 ne, June 14th, 1993 letter from Dean Schumiay
03 (phonetic) to Southern California Edison, also
04 regarding the Bishop Creek project.
05 Are you famliar with these letters?
06 A Yes, | think | recognize these letters.
07 Q Do these letters express concern about the habitat
08 suitability criteria used by E A in connection with
09 that project?
10 A Yes.
11 Q Thank you.
12 MR ROCS-COLLINS: M. Del Piero, I would nove for
13 admission of these exhibits at the proper tinme in the
14 presentation of our case.
15 HEARI NG OFFI CER DEL PI ERO  Fi ne.
16 MR, ROCS- COLLINS:  Thank you very much.
17 HEARI NG OFFI CER DEL PI ERG  Thank you very nuch.
18 M. Hanson, we thank you for your presence and for your
19 cooperation. GCkay. M. Birm ngham your next
20 w tnesses.
21 MR BIRM NGHAM Certainly. At this tine the
22 Department of Water and Power would like to call
23 Dr. Thomas Hardy and Dr. Em | Morhardt.
24 HEARI NG OFFI CER DEL PIERC. Dr. Hardy, you' ve been
25 sworn al ready?
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01 DR HARDY: Yes, sir.
02 HEARI NG OFFI CER DEL PIERC. Dr. Mrhardt, have you
03 been sworn?
04 DR MORHARDT: Yes, | have.
05 HEARI NG OFFI CER DEL PIERO Ckay. Good afternoon,
06 gentl emen.
07 MR BIRMNGHAM |'d like to start, if | may, with
08 Dr. Hardy.
09 DI RECT EXAM NATI ON BY MR Bl RM NGHAM
10 QBY MR BIRMNGHAM Dr. Hardy, LA DWP Exhibit 17 has
11 been identified as the direct testinony of
12 Dr. Thomas B Hardy. O
Have you had an opportunity to review LA DWP
14 Exhibit 17?2
15 A Yes, sir.
16 Q And is LA DW Exhibit 17 a copy of the direct



testinmony that you prepared in connection with these
pr oceedi ngs?

A Yes, sir.

Q LA DWP Exhibit 18 is a docunment identified as
background and experience of T. Hardy Ph.D. |Is LA DW
Exhi bit 18 a document which contains a description of
your education experience and professiona
qualifications?

A Yes, sir.
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Q Wbul d you please briefly sumrari ze the testinony
that is contained in LA DW Exhibit 17?
A That's my qualifications?
Q No, that's your witten testinony.
A The testinony that | presented before this Board
concerned issues that | was asked to eval uate regardi ng

the technical instreamflow reports on Rush and Lee
Vi ni ng Creek.
Q Excuse ne, Dr. Hardy, perhaps before you do that,
you could give us a brief summary of your
qual i fications and background?
A | received ny Bachel or of Science in secondary
education in biology in 1977 fromthe University of
Nevada at Las Vegas. | received a second Bachelor's of
Science in 1978 in biology fromthe University of
Nevada at Las Vegas.

| received a Master's of Science in biology,
aquatic ecol ogy, fromthe Nevada-Las Vegas in 1982.
And | received ny Ph.D. in 1988 from Utah State
University in civil and environnental engineering.

| ampresently a faculty nmenber in the Departnment
of Gvil and Environnental Engineering. | amthe

23 director of the Institute for Natural Systens

24 Engineering. And as part of the Coll ege of

25 Engineering, | have a joint appointnment with the U ah
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01 Water Research Laboratory at Utah State University, and

an adjunct position with the Watershed Science Unit in
the Coll ege of Natural Resources at Utah State
Uni versity.

For the past 15 years, | have focused ny research
scientist and engi neering expertise on the devel opnent
and testing and application of multi-disciplinary
assessnment methods, primarily in aquatic ecosystens,
and in particular in looking at the effects of altered
flow regi mes on the aquatic environnent. The
particul ar instreamfl ow i ncremental methodol ogy
experience includes nodeling in over a thousand streans
and rivers in Canada and the United States.

| have perforned all aspects of study design, and
in particular the nodeling aspects of these studies, as
wel | as determ nation of inpacts and instreamfl ows.

At present, for the last three years or nore, |
have been the lead instructor for these computer
nodel i ng cl asses, and teach themfor the Fish and
Wldlife Service across the country, and have
personal |y devel oped the existing | ecture material that
is used to teach those cl asses.

In addition, | have done considerabl e nodel
devel opnent in cooperation with the U S. Fish and



25 WIldlife Service on the PHABSI M nodels. | have been
0134
01 the principal author of the user interface that is
02 currently part of that package. | wote the curve
03 devel opnent package that comes with the PHABSI M
04 conmputer nodel s and have many versions of ny own
05 routines that are used w thin PHABSI M
06 | ama certified fishery scientist, in addition to
07 ny experience in open channel flow nodeling and
08 engineering.
09 In terms of nmy specific experience in the Mno
10 Basin, | have worked on Bi shop Creek and revi ewed
11 several reports relative to that for the southern
12 California Edison Conmpany. 1, as part of that work,
13 reviewed the suitability curve report, which I'msure
O
e getting questions on relative to Smth and
15 Acitunal (phonetic) eastern Sierra trout streans.
16 And | have | ooked at the instreamflow reports for
17 Lee Vining Creek, Rush Creek, both for California
18 Departnent of Fish and Game and E. A. Engi neering.
19 have also reviewed the naterial on Wl ker and Par ker
20 creeks, as well as both the mddle and Upper Ownens
21 River.
22 I'"d like to go on now and summari ze ny ora
23 testinony for the Board and proceed with that. | was
24 asked to provide an independent review of the instream
25 flow technical reports that were utilized in the Mno
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01 Basin EIR and evaluate the Mono Basin EIRin terns of
02 their use and interpretation of those data within the
03 Mono Basin EIR
04 These reviews, as |'ve indicated, included Rush
05 Creek, Lee Vining Creek, Wl ker and Parker creeks, and
06 the mddle and Upper Omens River. M review el enents
07 fromny experience included the factors of study
08 design, the habitat mapping and reach delineations, the
09 nunber and sel ection of cross-sections, field data
10 collection nethods, hydraulic nodeling, which included
11 both water surface and velocity predictions and
12 calibrations.
13 It included the devel opnent and sel ection of the
14 suitability index curves, the actual habitat nodeling
15 that was conducted, the voracity and consistency of the
16 interpretation of the study results and their
17 integration into the fornulation of instreamfl ow
18 recommendations, and then how t hose recommendati ons
19 matched up with those being presented in the Mono Basin
20 EIR
21 Based on that review, | have broken this ora
22 testinony into, in essence, two phases. One concerns
23 what | will call broad issues or concerns that cut
24 across nost, if not all, of the instreamflow
25 assessnents that are discussed, and in particul ar how
0136
01 they were utilized in the Mono Basin EIR
02 | think the Board is aware of, but needs to be
03 reminded that there are sone apple and oranges type
04 conparisons in assessing what alter flow reginmes or

instream fl ows may be, dependi ng upon which creek is



under di scussi on.

The Upper Owens River basically | ooked at a
percent of optinmal habitat beginning at 80 percent, and
t hen consi dered ot her geonorphical or sedinment
nmovenent conditions in the channel to come up with the
fl ow recommendat i ons.

In Rush Creek, the flows were associated with the
medi an habitat duration analyses. Lee Vining Creek, in
the version of that report that |I reviewed initially,
based the fl ow recommendati ons on sinple flow duration
anal yses. \While Wal ker and Parker Creek utilized a
nodi fi ed Tenant Met hod.

The ability to distinguish between different |ake
| evel s and how that relates to flows and inpacts
becones difficult when there are different nethods used
to assess what those inpacts are on a stream by stream
basi s.

| also have taken issue with the utilization of
the eastern Sierra trout streamcurves of Smth and
Aci tunal (phonetic) and have nade the statenment that
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they are, generally, biologically irrational for many
of those relationships, and when conpared wth
site-specific preference curves devel oped on-site, in
conparison to these regional curves, | believe are
synptomatic of the problens of using preference curves
at all in instreamflow studies.

And if | mght have ny first two figures, please?
And M. Del Piero, may | approach the charts?

HEARI NG OFFI CER DEL PI ERO. Certainly.

DR. HARDY: Thank you, sir.

HEARI NG OFFI CER DEL PI ERO. Actually, can you
approach them Dr. Hardy? |If you take the
m crophone -- can you -- | think you need to cone

14 around the table to get the cord to
wor k. O

all, 1'd like to point out

16 for the benefit of the Board and ot her nmenbers of |ega

17 counsel, in Figure D2, this is the Brown Trout

18 Juvenile Overhead and Object Cover Curve for Water

19 Depths. And this is Figure A-2 fromthe volune two of

20 the California Fish and Gane report on Rush Creek

21 The point | want to notice here is, in ternms of

22 the biological irrationality of the curves, are things

23 in the Smth and Acitunal (phonetic) curves that

24 comonly for the water depth, and many tinmes for the

25 velocity, show binobile characteristics that, in ny
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01 opinion, are an artifact of the sanpling procedure, the

02 frequency distributions of those observed data, and the

03 problens of attenpting to correct or availability to

04 devel op preference curves, which is not reconmended at

05 this tinme when we teach the courses.

06 And | woul d question as a biologist famliar with

07 brown trout, and in this case, for brown trout

08 juvenile, that you see effects like this that make

09 biological sense, that a brown trout juvenile at

10 approximately 1.5 feet of water, shows a preference of

11 one, a declining preference out to two feet of depth,

12 and then an increase in preference out in the range to



three-and-a-half feet, and then a decline. There is
no, in ny opinion, biological basis for these
rel ati onshi ps.

Also, in terns of the applicability of utilizing
continui ng the regi onal preference curves of Smith and
Aci tunal (phonetic) one discovers that if you | ook at
all of the site-specific curves that were devel oped,
none of themfor the variables reflect the
rel ati onshi ps of the regional curves, and to ne is
further evidence of the non-transferability to
site-specific conditions.

In fact, in many of the tests we have done wth
site-specific curves and regional curves, preference

curves in particular in their attenpt to be transferred
to other streans, we are discovering that they are
uni versal ly untransferrable.

VWhere are ny next two?

The Board may renenber from previous testinony
that one of the key elenments in the PHABSI M nodel i ng
primarily relates to the sensitivity of those nodels to
velocity, and in particular, not only in the hydraulic
sinmul ati ons of velocities, but also the utilization of
velocity Sl curves.

And what 1'd like to point out, again, is this
notion that the applications, generically, of the
eastern Sierra trout stream curves, or even the
site-specific curves that were devel oped, show both
bi ol ogi cal inconsistencies, and al so the differences
site by site of each and every site-specific curve are
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17 different, and is further evidence that the generic

18 curve should not be applied.

19 I would point the Board's attention to the Smith
20 and Acitunal (phonetic) curves for brown trout juvenile
21 in the no-cover condition which shows, in ny opinion
22 irrational responses to a velocity gradient. There is
23 no biological reason why we shoul d suspect brown trout
24 juveniles to show a reduction in suitability over the
25 range of zero to one foot per second, and increase over
01 one to tw feet per second, and then a decrease again.
02 And you can see there are nany instances of bunps
03 and wiggles in these curves that are indicative of the
04 underlying algorithmor mathematical procedure used to
05 derive these curves. It would be nuch better to

elimnate these and think about the biological reality
of what the organismis doing.

One other issue I'd like to raise in a broad
categorical sense is that the nonthly fl ow
recommendati ons for many of the sites show very little
change in the ampunt of predicted avail able area, which
are not justified by the underlying nodel results, if

13 you were to assune that the preference curves were
14 indeed usabl e.
15 Movi ng on now to study-specific issues, | have a
O
mw th the instreamfl ow anal ysis on the nmiddle
17 Oaens River. In that report, the statenment was nade
18 that the velocity adjustnent factors, which are an

19

i ndi cation of either the voracity of the water surface



nodel i ng and/or the validity of the velocity
predi ctions, that one expects fromtheory a certain
pattern or relationship. And | will be happy to
denonstrate that for the Board if it is so desired.
In that report, the relationship was indicated as
being within valid ranges and foll ow ng generally
0141

accepted rel ati onships. Qut of the 99 cross-sections,
each at the two-calibration discharges that | reviewed,
over 40 percent of those relationships did not follow
what | considered to be expected rel ati onshi ps based on
hydraul i c theory.

My concern there is if that nany cross-sections do
not follow what is anticipated, then the sensitivity of
t he PHABSI M nodel to those types of errors, especially
in conjunction with these regional curves, which my
have, in fact, no applicability to site-specific
condi tions, that | would caution the Board on reliance
of the weighted usable area results wthout recognizing
t he high degree of uncertainty fromthose study
results.

Movi ng on to Lee Vining Creek, again,
site-specific issues of the suitability curves, | also
am concerned that the range of sinulations indicated in
that report follow what is referred to as the rule of
thunb of 0.4 to 2.5, the range of simul ated
di schar ges.

That rule of thunb is intended, in teaching the
course, to have students eval uate what m ght be
appropriate ranges of simulations. It is not
necessarily the proper range of simnulation
O'tentines, those ranges can be rmuch snaller.
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The fact that all of the cross-section information
over the neasured discharges were all set at .4 and 2.5
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03 seens difficult for me to believe, and I am suspect of
04 those ranges. And | raise this technical issue because
05 sone of the flow reconmendati ons occur at the higher

06 ranges of those sinulated di scharges.

07 | also have questions relative to the aggregation
08 of those results out in the range of 70 to 100 cfs as
09 indicated in the report. |In that report for at |east
10 reach six, the highest simulated di scharge of 70 cfs,
11 which is 2.5 times higher than the neasured di scharge,
12 is considerably less than 95 or 100 cfs.

13 Reach five has a range of sinulated discharge |ess
14 than 95 or 100 cfs, and yet aggregate results for al

15 of the reaches extend those results past even the 2.5
16 rule of thunb. And the result may, in fact, not be

17 wvalid.

18 | also have the opinion fromreview of not only

19 the instreamflow reports, but other ancillary data

20 presented in these proceedings, that the instreamfl ow
21 recomendations, at least in the original Lee Vining

22 report, essentially ignore the habitat based anal ysis
23 and other study results.

24 | also have the opinion upon review of the

25 information that the instreamflow reconmendati ons on a
01 nonthly basis are too high as indicated by California



Fi sh and Gane recomendati ons, and that flows nore in
the 30 to 40 cfs range nmay be appropriate, or as |ow as
20 to 30 based on the draft Lee Vining report.

Moving on finally to the site-specific issues with
the Rush Creek instreamfl ow anal ysis, again, | draw
the Board's attention to the questions of the validity
of application of the regional suitability curves to
site-specific conditions in Rush Creek

| did take a small issue with the tenperature
simul ations in Rush Creek where shadi ng was ignored,
al though it has been articul ated as representing an
i nportant el enent of water quality nodeling.

| have extensive experience in water quality
nmodel ing, and | feel that the failure to include cover
and using the hottest day of the entire period of

i nferences potentially
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18 about near stress conditions for tenperatures would not
19 be born out if cover were included in that analysis.

20 | also believe that the instreamfl ow

21 recomendations established using the nmedi an habit at

22 values fromthe tine series analysis are flawed. 1 do
23 not necessarily agree with the inference to the

24 citation of Bovee (phonetic) that this represents a

25 biologically justifiable criteria.

01 | believe that flows over the ranges of 60 cfs,

02 which were indicated to cause sedinent distribution

03 problens, are not mtigated by artificial gravel

04 recruitment, and therefore flows going as high as 100,
05 because they were the limt of the simulations, is not
06 a valid or logical reason

07 And | believe that the fl ow reconmendati ons that |
08 would develop if asked for Rush Creek may, in fact, be
09 |lower than those specified by California Fish and Gane,
10 and may clearly be in the 20 to 30 cfs range.

11 This concludes nmy summary of the oral testinony.
12 HEARI NG OFFI CER DEL PI ERG.  Thank you very nuch,
13 Dr. Hardy. And Dr. Morhardt?

14 QBY MR BIRMNGHAM Dr. Morhardt, LA DW Exhibit 19
15 is a docunent identified as the direct testinmony of Dr.
16 J. Em| Morhardt.

17 Have you revi ewed that docunent?

18 A BY DR MORHARDIT: Yes, | have.

19 Q And is it the testinony that you drafted for these
20 proceedi ngs?

21 A Yes, it is.

22 Q LA DWP Exhibit 20 is a docunent entitled

23 professional profile of J. Em| Mrhardt, Ph.D

24 Is that a document which contains a description of
25 your education, experience and qualifications?

01 A Yes.

02 Q And LA DWP Exhibit 21 is a docunent entitled,

03 Effects of Flow Regul ation and Diversion on Standi ng
04 Crops of Brown Trout in Eastern California,

05 J.E. Morhardt, et al, 1991

06 Is LA DW Exhibit 21 a document which you were

07 responsible for drafting?

A Yes, it is.



Q And is it a docunent on which you relied in

10 formng opinions that you expressed in your testinony

11 LA DWP Exhibit 19?

12 A Yes, in part.

13 Q Whul d you pl ease sunmari ze your education

14 experience, and qualifications?

15 A Yes. | have a Bachel or of Arts degree from Ponbna

16 College in Cairenmont, California, in zoology. And

17 while | was doing that, | was also working for two

18 sumers for the California Department of Fish and Gane

19 in Bishop doing stream surveys and | ake surveys on

20 trout.

21 Following that, I went to Rice University and

22 received a Doctorate in physiol ogy, ecol ogy, and

23 biochem stry. After that | joined the biology faculty

24 at Washington University, where | taught vertebrate

25 ecology, vertebrate physiol ogy and conparative and
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01 general physiology for eight years. Then |I becane

02 director of biological services, and then chief

03 scientist for Henningson, Durham and Ri chardson in

04 Santa Barbara, California.

05 And in 1978, | joined E. A Engineering, Science

06 and Technol ogy, then known as Ecol ogi cal Analysts in

07 Lafayette, California.

08 | have -- since that tinme, |'ve continued to be

09 with E A, and |I've worked on trout popul ati ons on many

10 of the streans on the east side of the Sierra for

11 Southern California Edi son Conpany, for Inyo County,

12 for the Departnent of Water and Power, and for the

13 Electric Power Research Institute

14 I've al so worked on trout popul ations on the west

15 side of the Sierra, and |I've done a lot of work on

sal non popul ations in various tributaries of the

17 central
val l ey. O
Q Wbul d you pl ease sunmarize the witten testinony
19 that has been submtted as LA DW Exhibit 19?
20 A Yes. | have much less conplicated testinony than
21 Dr. Hardy, I'"'mhappy to say. 1'd like -- before
22 start, I'd like to point out two errors in the
23 testinony.
24 Q Pl ease.
25 A One of themis the -- on Figure Number 1
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01 wunderneath the figure, and in fact, I'd just as soon
02 you put it up. Put Figure 1 up now.
03 Underneath the figure, the flowis designated as
04 CMs5, cubic neters per second. That's a typographica
05 error. The -- all of the other figures are -- do
06 express flowin CM5 but in this case, the flowis
07 expressed in cubic feet per second.
08 I'"d also like to point out that one of the
09 references | cited in ny testinony needs to be
10 deleted. That's the third reference entitled, "Fish
11 Popul ati on Response Model for |FI M Unpublished
12 Research". It's not cited in the text, and it's not
13 relied upon.
14 VWhat | would like to do today is talk briefly
15 about the relationshi ps between flow and trout



popul ations in east side Sierra streans. The eastern
side of the Sierra provides a unique natural |aboratory
for a retrospective | ook at how various kinds of

physi cal variables, including flow influence trout
popul ati ons.

And it's interesting because all of the streans
are gauged -- or virtually all of them are gauged so
the flows are known. There are a variety of different
sizes of streans. So it's possible to |ook at the
effect of sizes of streams on fish. There are a lot of
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di fferent kinds of flow regi nes that occur there
because of various sorts of nanagenent practices.

And nost inportant, there was a | arge synoptic
study done of the trout populations in 1984 and 85 by
t he Departnment of Fish and Ganme, which | have referred
toin ny testinony as Deinstadt et al, 1985 and 1986.
And at the sane tine, E.A was doing simlar kinds of
studies in Bishop Creek, Rush Creek and ot her Mono
Basi n streans.

So it's a large collection of data, nuch |arger
than one normally finds. It cuts across streans of al
different sizes, and nmakes it possible to see whet her
or not one can tell whether there are effects of flow
or other variables on the other popul ati ons.

We pointed this out to the Electric Power and
Research Institute, and they funded the collection of
some additional data, and subsequently, the witing of
the paper which is referred to in ny testinony.

The results of this study show that there is very
little apparent effect of flow on nunbers of catchable
size fish, or in total nunmbers of weight of the fish of
all sizes in these streans.

The streans that have |ow fl ows because they have
been diverted have brown trout populations simlar to
streans of the sane size that have not been diverted.
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Streans that have |ow flows naturally have brown
trout populations simlar there to streans that
natural ly have nuch higher flows. And they al so show
that the nunber of catchable size trout in Lower Rush
Creek between 1985 and 1989, when rel eases were usually
approximately 19 cfs from Mono Gate One, that the
popul ati on of catchable trout in much of Lower Rush
Creek was as great as or greater than those of other
streans on the east side of the Sierra.

If | could approach ny figure, I'd just like to
poi nt out sonme of those itenms to the Board. These data
are -- on Figure Nunmber 1, are for fish larger than 200
mllinmeters, which is about eight inches long, per mle
of stream And the flowrange is -- of the streanms --
streans indicated here, is between about zero and 70
cubic feet per second. These are mean annual fl ows.

The fish -- I've called out the fish in Rush Creek
with the round synbols, and the fish in Lower Lee

synmbols. And you can see

20
21
22

that there are a ot of points in the Rush Creek data
whi ch are higher than those fromthe other streans that
|'ve depicted on these graphs. And the average for al



23 of the points is alnpbst twice that for all of the other
24 streans that are depicted here.
25 I'"ve al so done simlar analysis for -- I'"Il put
0150
01 Figure 2 up as an exanple. But | won't, | think, put
02 all the rest of themup. Al of these show essentially
03 the same thing: Basically, no relationship between
04 flow and fish popul ati ons.
05 In addition to this sanmpling of fish greater than
06 200 milinmeters, |I've also |ooked at the total nunber
07 of fish per neter, the total nunber of fish per
08 cubic -- pardon ne, for square neter of surface area,
09 and the -- the grans of fish per nmeter. | think I
10 misspoke nyself. The grams of fish per square neter as
11 well.
12 And in these subsequent nine figures, which
13 don't intend to go through one by one, |'ve al so
14 plotted those three variabl es agai nst the nean annua
15 flow, the average June flow, which is the high flowin
16 these streans, and the average January flow, which
17 characteristically is the low flow in these streans.
18 And in addition, 1've broken out streans that are
19 diverted with triangles. These are streans |ike Rush
20 Creek and streans |ike Bishop Creek, which have
21 diversions in themfor either hydroelectric or for
22 potable water reasons.
23 I"ve al so broken out regul ated streans, streans
24 |ike Upper Bishop Creek, wherein all of the flowis
25 rel eased downstream but it's released dow in a
0151
01 regulated way. And then |I've also included undiverted
02 natural flows.
03 And the result of all of these anal yses is that
04 there is fundamentally no relationship at all between
05 flow and the nunbers of fish in these streans.
06 That concludes nmy summary of ny oral testinony.
07 MR, BI RM NGHAM  Thank you.
08 HEARI NG OFFI CER DEL PI ERO  Thank you,
09 M. Birmngham M. Cahill?
10 MS. CAHILL: Good afternoon. Wuld sonebody bring
11 those charts and just set them down?
12 CROSS- EXAM NATI ON BY Ms. CAHI LL
13 Q Good afternoon, Dr. Hardy. | think
14 you just indicated that you participated in
15 approximately a thousand |IFI M studi es over the course
16 of your career. 1Is that right?
17 A BY DR HARDY: No. | would say that | have anal yzed
18 data fromover a thousand streans in the course of ny
19 career.
20 Q And that career has spanned what kind of a tine
21 period?
22 A The first time | got involved with actual instream
23 flow assessnents was during the first year of ny second
24 bachelors in late 1977 and early 1978.
25 Q And so when your testinony said you "conducted
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01 instreamflow studies and anal yses in over a thousand
02 streans and rivers,"” you certainly didn't nean to
03 indicate that you conducted in the sense of doing the
04 fieldwork, is that right?



A I would guess that in ternms of actually being
involved in the collection of field data, it's probably
35 different river systenms with multiple reaches on
river systemns.

Q And with regard to your experience in the Mno
Lake Basin, | think you nmentioned Bi shop Creek. 1Is

Bi shop Creek in the Mono Basin?

A Actually, | believe it's in the Onvens drai nage.

Q Do you have any experience on streans in the Mno
Basin prior to this?

A In terms of on-site work?

Q Yes, on-site or review

A In a technical sense, no.

Q Thank you. And did | understand you to say that

19 you reviewed the E.A IFIMon Rush Creek as well as the
O
ment of Fish and Gane | FI M?
21 A Yes, ma' am
22 Q And woul d sonme of the criticisnms you have nade in
23 your witten testinony of the DFG study apply as well
24 to the E.A study?
25 A In which regard?
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01 Q Any of the criticisns you' ve nade of DFG use of

curves, biologically unrealistic curves, any criticisnms
you nmade of Fish and Gane?

A Well, | believe that the reliance upon the Smith
and Acitunal (phonetic) curves, yes. | believe that in
a fundanental sense, the nature of the utilization
curves in E A, | think that testinony has been tal ked
about briefly today, I would take issue with.

Q And woul d you concur, then, that the E A

utilization curve is biologically unrealistic at |east
with regard to depths for adult brown trout?

A In a very strict technical sense, yes, but if -- |
could make a statement regarding that, | think that --
Q I'"d actually -- go ahead.

A Prefer not? That's fine. W're mssing an

i mportant point about all of this.

Q Let me -- | hate to take this m crophone again,
but it's what we're going to have to do. Before I go

et me ask you --

MR BIRM NGHAM Before we go on, may | ask that
the reporter mark that |ast question and answer?
Q BY M5. CAHI LL: | understand that you do have sone
criticisnms of using regional suitability curves.

In the event that a researcher were unable to
collect site-specific data, what would you recomend
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that they do?
A Wll, | think that the current policy of the Fish
and Wldlife Service, and what | teach in the instream
flow course is, is that if one were to rely first of
all upon preference curves that you sinply should not.
Secondly, that if you' re going to use regiona
curves, and they are utilization curves that you should
go through a formal verification or validation with
sone observations on-site.
And in the absence of that, that all parties
i nvol ved in the process sit down with species experts



12 and cone up with a nutually agreeable set of criteria.
13 Q You' ve several tinmes said what you currently

14 teach. At the tinme these studies were done, the Beak
15 study was done in 1987, was it the standard practice to
16 devel op and use preference curves?

17 A | don't believe that it was ever a policy of the
18 U. S. Fish and Wildlife Service that they explicitly

19 recommended that you use preference curves in IFIM

20 studies.

21 Q | didn't ask policy; | asked practice. Was it

22 standard practice?

23 A No. It was not. Not nationw de.

24 Q In California?

25 A | wouldn't be able to speak to that directly.
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01 Q You -- are you aware that when Beak went to do its
02 study after a period of tine at which the flows had

03 been 19 cfs in Rush Creek, they were unable to observe
04 sufficient adult brown trout to develop a site-specific
05 criteria?

06 A | believe it is ny understanding fromreading the
07 report that they considered they had insufficient

08 observations to devel op a preference curve fromtheir
09 direct observations.

10 Q And are you -- do you recall fromthe E. A report
11 that they had insufficient observations in their first
12 season, so that they had to nmake additiona

13 observations in a second season in order to observe

14 enough adult brown trout to prepare their utilization
15 curves?

16 A | believe that could be true.

17 Q Now, with regard to the shapes of the curves, nost
18 of the curves you showed us were, | believe, juvenile
19 preference curves.

20 A The explicit figures are all juvenile curves in ny
O

22 Q Ckay. And for exanple you were concerned about a
23 binodal -- binodal distribution. You thought that was
24 biologically unrealistic.

25 A From ny experience in observing brown trout
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01 juveniles in the bioenergetic studies on drift feeding
02 station locations, | don't believe that that curve

03 represents a biologically justifiable curve. It is an
04 artifact of the mathematical or algorithm c procedure
05 wused to develop the preference curve.

06 Q And | believe the one we just | ooked at was based
07 on velocity. Now, this is fromLA DW Exhibit 15.

08 Thisis EA's curve, also for juveniles, also for

09 velocity. It was Figure 4 inthe E A report. And is
10 there -- and the dotted |line represents juvenil es.

11 Is there also a binodal distribution in the E A
12 report?

13 A VWhat does the dotted |ine represent on that

14 figure?

15 Q The dotted line represents a utilization curve for
16 juvenile brown trout on velocity. It would be, |

t hi nk, the nost conparable to the -- the Smth and
Aci tunal (phonetic) that we have just reviewed. And is
it not al so binodal ?



20 A The utilization curve?
21 Q Yes.
22 A Yes.
23 Q And even the preference curve, |less so, but stil
24 sone. Isn't there also a dip, can you not see that?
25 And you can feel free to approach, if you'd like.
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01 Is there not also a small binodality or
02 stepfunction in E A's curve?
03 A I would represent it as a sonmewhat bi nodal

04 distribution.

05 Q And do you believe that a binmodality such as this
06 would have a greater inpact or a lesser inpact than a
07 conplete change fromentirely suitable to not at al

08 suitable?

09 A I was hoping you' d ask me that. Could I have

10 Figure 2 fromDr. Hanson's testinony?

11 M. CAHILL: | think we should stop the clock. |
12 have a feeling --

13 HEARI NG OFFI CER DEL PIERC M. Stubchaer is real
14 quick with the cl ock

15 MR, STUBCHAER: It doesn't matter. You all get
16 extra tinme any way.

17 DR HARDY: M. Del Piero, I"'minterested in

18 getting out of here as soon as | can, so | hope to be
19  Dbrief.

20 M5. CAHILL: I'mreally tenpted at this point to
21 withdraw the question.
22 MR BIRMNGHAM |'Il just ask the reporter to
23 mark it.
24 DR HARDY: There has been consi derabl e di scussion
25 about the utilization curves versus the preference
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01 curves. And the differences between the curves
02 devel oped in Beak and the curves devel oped by -- or the
03 application in this particular instance of the regiona
04 curves, and the issue of what deeper water is, and what
05 inmpact having -- as the question was posed, zero
06 wutilization out here past approximately two and a hal f
07 or three feet.
08 And the point | tried to nmake earlier, | said
09 would probably come back to is: |If you ook at the
10 conparison of the results in Figure 2, which shows the
11 weighted usable area result derived fromthe
12 application of the preference curve in this instance
13 only, and then the results generated fromthe
14 utilization curve showi ng no preference and therefore
15 no weighted usable area, vis-a-vis in pools or deeper
16 water habitat, the end result of the decision making
17 process of those results is that it flows approximtely
18 above 40 cfs, as indicated in Figure 2 of Dr. Hanson's
19 report.
20 The increnental change in nagnitude or the
21 functional relationship between those two curves O
\ 10, 0, Ulim, O
anal ysis or interpretation of those

23 two curves in making the instreamfl ow recomendati on.
24 There is no difference. Just the absol ute magnitude
25 Dbetween the two curves are different.
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Q Now, again, this is the apples and oranges curve,
where this one was derived using preference curves, and
this was derived using utilization curves. And the
shape is nore simlar, if you take E. A 's preference
curve to conpare. This was the one that was the output
fromthe utilization curve. Their preference curve
shape is simlar, but also |evels off.

But this -- this DFG curve is still rising.
There's still a noticeable rise throughout the whole
range of 40 to 60, and even if it were extrapol ated off
the chart. And there is no dip in the DFG curve as
there is in the E.A curve; is that correct?

MR, BIRM NGHAM  (bjection. 1've counted five
questions. And | wonder if we could break them down?
MS. CAHILL: Does this curve show increasing
wei ght ed usabl e area throughout the range of 40 to 607?

A Yes.

Q And even at 100 is the curve still rising?

A At 100 and beyond, | can not tell you what that
curve will do. And fromny oral testinony, | have
concern of the appropriateness of the hydraulic
nodel i ng at ranges over 70 cfs. And at 2.5, the

23 neasured discharges in that curve laying flat, if the

24 analysis were redone, may not even | ook |ike that.

25 HEARI NG OFFI CE DEL PIERO. M ss Cahill, you need
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01 to identify which curve you're tal king about.

02 M5. CAHI LL: I'msorry. | was referring to the

03 curve that's been reidentified as CDOFG curve. It's the

04 dashed curve on Figure 2 from M. Hanson's testinony.

05 And, in fact, the peak that shows on the E. A

06 curve, on that sanme figure, is not present when you

07 look at E.A's weighted usable area when derived from

08 their preference curve, is it?

09 A ["'msorry. | didn't understand the question.

10 lost it.

11 Q E. A 's curve shows a peak here. And this is

12 E. A 's weighted usable area curve derived using their

13 wutilization curve; is that right?

14 A That is correct.

15 Q It's correct that it was derived that way. And is

16 it correct that it shows a peak?

17 A Yes, ma' am

18 Q And is there a simlar peak when you take their

19 weighted usable area output when they ran their nodel

20 with their own preference curve?

21 A Coul d you show ne that, please?

22 Q Yes. | think it's back there.

23 MS. CAHILL: This is Figure 8 in Los Angel es

24 report.

25 DR. HARDY: | found it in ny copy of the report.
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01 QBY Ms. CAH LL: And while it -- does that curve show

the sane type of peak as the utilization derived curve?
A ["mnot sure | understand what you mean by "the
same type of peak."

Q Well, there's apparently a rather sharp peak on
the curve in Figure 8 that was derived using
utilization curves that is -- and there's a dip
followi ng that peak that doesn't appear to be present



when you | ook at the curve derived using preference
curves.

A Wll, | don't believe -- | believe that there is a
dip, but it's not as pronounced in the preference curve
as in the utilization curve.

Q Now, nuch of your discussion focused on the
juvenile curves. 1In fact, in the end, did DFG use the
wei ght ed usabl e area derived fromthe juvenile curves
to set its flow recommendati ons?

A No, they utilized the results of the adult and/or
spawni ng curves. And | believe that | still have

i ssues relative to the applicability of the Smth and

21 Acitunal (phonetic) adult curves utilized in the study.
22 Q These are now the Smith and Acitunal (phonetic)
O
are cover conditioned.
24 There are -- in this case the nodel woul d use one of
25 the first four. Are any of the binodalities that
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01 concerned you with the juvenile curves present in the
02 adult curves?

03 A No. Aside fromthe relationships as represented
04 by the depth suitability curves of Smith and Acituna
05 (phonetic) | have no problemin a general sense with
06 those relationships. | do have a problemw th the

07 cover condition.

08 Q And with regard to the Smith and Acituna

09 (phonetic) velocity curves, there may be -- is there --
10 there one here that shows the type of binodality with
11 which you're concerned?

12 A The no cover curve has a binodality init. The
13 overhead -- which is the no-cover curve. The overhead
14 and object cover curve with the flat no-change in

15 habitat preference between three and six feet per

16 second is problenatic.

17 And | also have a problemw th the binodality in
18 the cover types conbined suitability curve for

19 wvelocity.

20 Q The cover types conbined curve i s probably not

21 used, though, is it?

22 A It was alnmost -- |, frankly, could not tell with
23 absolute certainty how the mechani cal aggregation of

24 these results in the application of the PHABSI M

25 nodeling between no cover, object cover, overhead cover
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01 and the overhead and object cover were actually

02 inplenented within the analysis. It's not specified
03 directly in a tractable review process in their report.
04 Q Do you know whi ch of those cover types was the

05 nost common on Rush Creek?

06 A No, ma' am

07 Q | believe in your testinmony you indicated that you
08 had no difficulty with the Smth and Acituna

09 (phonetic) brown trout depth criteria.

10 A In terms of their functional relationships

11 representing the response to brown trout to depth

12 utilizations, no.

13 Q And | al so believe you thought one of the -- that
14 you objected to sonme Snmith and Acitunal (phonetic)

15 curves, but an exception was the spawni ng curves.



16 Do you have any problemw th the spawni ng curves?

17 They're not up there.

18 A Do we have a copy of Smith and Acitunal's

19 (phonetic) report that | could exam ne?

20 Q Vll, we do. | thought maybe what we could do is
21 look at your own testinony where you said that, on page
22 55 of your testinony, where you state, "A review of
23 suitability curve sets from Smth and Acituna
24 (phonetic) reveals biologically unrealistic
25 relationships for nearly every brown trout |ife stage.
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01 The sole exceptions are depth for adults and the
02 spawning criteria".

03 A Right. | believe that ny recollection of the --
04 both depth and velocity suitability curves fromSmth
05 and Acitunal (phonetic) | felt adequately represented
06 what was there.

07 Q So, in fact, of the ones that the Departnent of
08 Fish and Gane ultimately relied on in preparing their
09 report, it is only the adult velocity set of curves

10 with which you have a probl en?

11 A Well, the results in the instreamflow report al so

12 presents information on the adult juvenile fry and

13 spawning. And as | evaluated those reports, in terns

14 of not just adult habitat, for instance, but the other

15 life stages present in the stream the ability to

16 adequately review what woul d be appropriate for those

17 streans, | |ooked at the consideration of all the life

18 stages.

19 Q Do you know whet her the no-cover condition is rare

20 on Rush Creek?

21 A In terms of a -- in ternms of what?

22 Q In terms of would it have been commonly used, the
23 no-cover criteria, would that have been input for many
O
transects, or is it likely that it was rarely

25 used, because that's not a common condition on the
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01 strean?

02 A | can't answer that question, because | have no

03 know edge fromthe review of the report how those

04 specific cover or no-cover curves were actually applied

05 within the nodel, and/or whether the coding of cover in

06 the cross-sections reflect the existing or conditions

07 that mght be anticipated to be present in Rush Creek

08 Q Are -- are you confident that E. A 's nethod of

09 collecting sanples to derive their utilization curve

10 was appropriate?

11 A From ny brief discussions with M. Dave Hanson on

12 how t hey approached the collection of their data

13 historically, and the relative proportion of habitat

14 types fromthe habitat mapping, and where he has

15 indicated to nme they collected, | didn't see a

16 particular problemw th their data.

17 Q Assum ng that one sumer they coll ected by

18 macrohabitat unit, and the second sumer they collected

19 by a fixed distance unit, would you have trouble with

20 summing those in order to create a sufficiently |arge

21 nunber to devel op a curve?

22 A Again, | believe | can't answer that directly. As



23 M. Hanson indicated in his testinony, their review of
24 that and sensitivity and exam ning the data, they felt
25 that they could conbine that. But | have not revi ewed
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01 that directly.
02 Q Are there any biologically unrealistic
03 relationships in the E.A curves?
04 A VWi ch curves?
05 Q Any of the curves used by E. A ?
06 A | presume you're referring to suitability curves
07 and not habitat?
08 Q Yes. Yes.
09 A Well, again, | think that if you are referring in
10 particular to the zero suitability at depths greater
11 than two feet, the suitability curves for utilization
12 and/or preference as presented in the report, | don't
13 believe would represent biologically justifiable
14 criteria.
15 But again, | think that what's m ssing are the
16 results as presented in Figure 2, showi ng that the
17 relative differences in an instreamfl ow
18 recommendation, especially at flows about 40 cfs, are
19 inconsequential, regardless of which curves are
20 wutilized.
21 Q Were there any others that -- any other
22 biologically unrealistic binmodal curves, anything el se
23 that you would find fault wth?
24 A Not -- | have nothing that comes imediately to
25 mnd
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01 Q Wth regard to the Lee Vining flow study --
02 HEARI NG OFFI CER DEL PIERO M ss Cahill, your 20
03 mnutes are up
04 M5. CAHILL: | would nmake an application for a
05 second 20, and | may not use it all. And | would cover
06 both of the witnesses by the end of that period.
07 HEARI NG OFFI CER DEL PI ERC G ant ed.
08 QBY Ms. CAHILL: Wth regard to the Lee Vining study,
09 when did you receive a copy of DFG s final Lee Vining
10 report?
11 A Yesterday, after the lunch break
12 Q So your testinony, your entire witten testinony
13 was based on the draft; is that correct?
14 A Yes, ma' am
15 Q And | believe you stated that you had criticized
16 that study because it was based on flow duration
17 without taking into account the habitat results; is
18 that correct?
19 A Yes, ma' am
20 Q And if | were to tell you that the final -- in
21 fact, have you looked at the final to see if that is
22 still true?
23 A | have managed to find the page where the instream
24 flow recomrendation criteria used in the final were
O
have not exam ned t hat
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01 report in any detail.
02 Q How | ong have you known that you woul d be
03 testifying in these proceedi ngs?



A Per haps six weeks, a month to six weeks.
Q And when was the first that you learned that there
was a final?

A Yesterday after |unch.
Q I want to touch just briefly on your conmmrent
regardi ng tenperature nodeling on Rush Creek. In

addition to nodeling, did that report al so present
actual neasured tenperature data?

A | believe that to be true.

Q And in the event of a conflict between the
nodel i ng and the actual mneasured data, would you be
confortable relying on neasured data for a particular

A I"ma great proponent of enpirical measurenent.

Q So the answer is yes?

A Yes, ma' am

Q Have you ever seen Rush Creek?

A Many tinmes.

Q In your witten testinony, you've indicated that
flows that protect 80 to 85 percent of the maxi mum

potential habitat over the ranges of discharges
anticipated to occur are typically targeted under
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mul ti pl e use consi deration.

Are you specifically making flow recommendati ons
on Lee Vining Creek?
A I was asked to evaluate the information contained
in the Lee Vining instreamflow report. That included
t he PHABSI M anal yses, and in terns of instreamfl ow,
i ncrenent al nethodol ogy, all of the other rel ated
information in that report, and to nmake a
reconmendati on of what | felt would be a m ni mumfl ow
that woul d protect the resource.
Q kay. And so you have made a recommendation in
your testinony?

A Yes, nmm' am
Q And it was based on the draft?
A Yes, nmm' am

Q And is it subject, then to, being changed in Iight

17 of the final?

18 A | believe there would be that potential

19 Q Al nmost finished here, | think, with you. Wth

20 regard to your criticisms of the DFG report and flows

21 over 60 cfs as they relate to gravel, have you |listened

22 to Dr. Beschta's testinony?

23 A Yes, ma' am

24 Q Do you believe in light of Dr. Beschta's testinony

25 that flows over 60 cfs would be detrinental to fishery
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01 habitat in Rush Creek?

02 A No, ma' am

03 Q Thank you.

04 M. CAHI LL: Dr. Mrhardt, | have just a -- very

05 few questions.

QBY M5. CAHILL: First of all, can you tell us what
your involvenent was in the two fish popul ation reports
that were submitted, | believe they were LA DW 16 A
and B; is that correct? Dr. Mrhardt, do you know what
t he exhi bit nunbers were on those two reports?

A BY DR MORHARDT: | don't, but these are the E A



12 reports you're referring to?
13 Q Yes. And did you do the bulk of the research in
14 those reports?
15 A No, | did not.
16 Q And did you do the bul k of the anal ysis?
17 A No, | did not.
18 Q And who di d?
19 A Carl Meesic (phonetic) did nost of it.
20 Q What are sone of the factors that affect the size
21 of trout populations in the eastern Sierra?
22 A That's a very good question. W did extensive
23 regression analysis on all the data produced by
24 Deinstadt in the EPRI nodel and were unable to explain
25 nore than about half of the variability in population
o O
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01 size.
02 | truly believe that the actual controlling
03 factors of fish populations in the eastern Sierra are
04 hardly understood at all
05 Q But can you give us sone of the factors?
06 A Vll, | wish |l could. | nean, we took as hard a
07 look at the existing data as one can take, | think
08 wusing all of the different kinds of habitat data that
09 were produced and collected by the Fish and Gane
10 requirement, and got very few strong correl ati ons of
11 any sort.
12 Q Vll, | guess let ne ask this a different way.
13 Does water tenperature affect trout popul ations?
14 A It certainly can. But water tenperature did not
15 turn out to be significant under the analysis that we
16 did.
17 Q Does conductivity affect --
18 A It could. 1t's possible. But in the analysis of
19 those data, it had very little effect.
20 Q Do the existence of nutrients in the water affect
21 the size of trout?
22 A There were no data in that data set on nutrients.
23 Q In general ?
24 A They could, yes. |If sonmething el se were not --
25 Q Does stream el evation affect the size of the
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01 popul ation?
02 A There was sone effect of streamelevation in that
03 data set.
04 Q Does gradient affect the size of trout
05 popul ations?
06 A I think we found very little effect in gradient.
07 Q How about habitat quality?
08 A VWhat is that? | don't know what you nmean by
09 habitat quality.
10 Q ["mnot sure | know what | neant by that. Let ne
11 go on.
12 MR DODGE: Is that the same as M. Habitat?
13 HEARI NG OFFI CER DEL PIERO  That's his cousin.
14 QBY M5. CAHILL: s it true then that trout popul ation
15 size is controlled by a nunmber of factors other than
16 flow?
17 A There are a great many things that could be
18 effecting trout populations. The problemis that we



just don't know what they are in the eastern Sierra.

Q But to look at flow alone wouldn't take into

account all the factors that mght, in fact, be

affecting the size of those popul ati ons?

A That's absolutely right. The data -- the

anal ysis that we did for EPRI | ooked at all of the

factors for which we had data. What |'ve plotted here
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in these figures is just the effect of flow

Q Is there a difference in capture efficiency

bet ween el ectrofishing results on small streans and the
results on |l arge streans?

A There was not in the Deinstadt data. W |ooked at
the variants associated with the sanple sizes with the
sanples on all of the different streans. They did
produce that. And there is no correlation between fl ow
and variants in their sanplings.

Q Typically, though, aren't electrofishing results
such that on a small stream it's easier to capture a

| arger percentage of the fish that are actually there,
than it is when you electrofish a |large strean?

A Well, it certainly can be, but if you make enough
passes, you may get all the fish in any case. Wat

nmust have happened in Deinstadt's case is on the |arger
streans, they nade nore effort. They have quantitative
data as to whether or not they did catch fewer of the
fish on large streans. And in fact, they did not.

Q And are the Deinstadt data froma single year per

report?
A No. They're from several years. The |argest
stream the Onens River, was sanpled in 1980. The rest

of them were between 1983 and 1985.
Q VWhen you put together your exhibits, each of them

01740
excl uded data fromthe

Bi shop Canal, the Onens River and Hot Creek
Are those three of the largest streans in the
Mono/ Onens ar ea?

A No.
Q How many ot her streans are of conparable size?
A Wl |, the Bishop Creek Canal certainly isn't one

of the largest streans.
Q Wth regard to the Ovens R ver and Hot Creek, how
many streans in the Omens/Mono Basin are | arger than
t hose two?
A I think none are larger than the Onens River. |
actually don't know what the flowis in Hot Creek.
Q What is Rush Creek? |Is Rush Creek simlar in size
to Hot Creek?
A Since | don't know what the flow on Hot Creek is,
| can't answer that.
Q Are the Onens River and Hot Creek two of the nost
productive streanms in the Onmens/ Mono Basi n?
A Hot Creek certainly is. I'msure it is, because
it has a fish hatchery just upstreamfromthe reaches
whi ch were sanpled. And there's literally thousands of
fish and fish food being thrown into the stream

The Owens River, however, the data that Deinstadt
coll ected were collected in reaches which were clearly
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i nfl uenced by upstream m grants on spawni ng runs.

So | think the data fromthe Onens River, both in
t he upper reach and in the | ower reach between Pl easant
Val | ey Dam are not representative of resident trout
popul ati on.
Q We, in fact, in attenpting to correl ate size of
flow or size of streamand productivity, you in fact,
elimnated two of the nost productive streans in the
area; isn't that right?

A | did, because | thought data that Deinstadt had
coll ected were inappropriate for the analysis. | was
| ooki ng at resident trout populations. And it makes no

sense to ook at migrant on the spawning run when
you' re sanpling resident popul ations.

Q I think I"'mfinished. Let nme just have one
monent. That's all. Thank you both very much.
HEARI NG OFFI CER DEL PI ERO.  Thank you.

M. Dodge?

CROSS- EXAM NATI ON BY MR, DODGE

Q Dr. Hardy, | have just a couple of questions for
you. On page 58 of your testinony, you say, "Flows
whi ch protect 80 to 85 percent of the maxi num potenti al
habi tat over the ranges of discharges anticipated to
occur are typically targeted under nultiple use
consi derations. "
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Do you see that, sir?

A BY DR HARDY: Yes, sir.
Q Now, you say 80 to 85 percent, that is a
percentage of habitat as it exists today; isn't that
right?
A Potentially in many instream flow studi es where we
may reconstruct native or natural hydrographs versus
exi sting conditions, which may be altered hydrographs
or conditions, that may be based on historica
condi tions.
Q But the IFIMs that are at issue in this
proceeding relate to an existing streamchannel, as it
exi sts when the IFIMs were taken; isn't that right?
A That is correct.
Q Now, |l et me ask you to assune, hypothetically,
that our goal in this proceeding is to reestablish
conditions that benefited the historical fishery. And
ask you to assune, hypothetically, that the weighted
usabl e area today in Rush Creek is nmuch |ower than it
was historically pre-diversion, because after
di versions, the riparian vegetation died and great
amounts of water cane down the Rush Creek Channe
wi deni ng and straightening the streamand cutting off
mul ti pl e channel s, so that the wei ghted usable area
today in Rush Creek is much |lower than it was
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01

historically. O

\ 10, u, VD, O
that assunption in mnd?

03
04
05
06

A Yes, sir.

Q Whul d you agree with ne that establishing flows
whi ch protect 80 to 85 percent of the maxi num potenti al
habi tat today woul d not acconplish the goal of



07 restoring conditions that benefited the fishery?

08 A Actually, | believe it would probably be an

09 underestimate of how nuch better conditions would be.

10 And that is based on ny observation that if you were to

11 take, for exanple, 20 cubic feet per second and run it

12 down the cross-sections collected from Rush Creek

13 representing those hypothetical conditions, and then

14 eval uate those sanme channel geonetries as Rush Creek

15 begi ns and has been shortening the channel w dths and

16 deepening the water, that that same unit vol une of

17 water would actually produce nore wei ghted usable area

18 than what exists under current analysis.

19 Q Did you understand nmy question, sir?

20 A | believe so

21 Q And hypothetically, if there were a great dea

22 nore weighted usable area pre-diversion than there is

23 today, then applying the 80 to 85 percentage that

24 you've used with respect to the existing IFIMs really

25 doesn't restore the historical conditions, does it?
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01 Let me ask it another way. Wuldn't you have to

02 attenpt to restore the historical conditions before you

03 applied the 80 to 85 percent that you referred to?

04 HEARI NG OFFI CER DEL PIERO  Dr. Hardy, do you

05 understand what he's asking you?

06 DR. HARDY: [|I'mnot exactly sure, M. Del Piero.

07 HEARI NG OFFI CER DEL PIERC  Wuld you like to have

08 the question read back? The original question read

09 back to you?

10 DR HARDY: | think so. | think I m sunderstand

11 what --

12 HEARI NG OFFI CER DEL PIERO Ms. Anglin, | think

13 if you would be kind enough to recall the origina

14 question, and could you please read that back to

15 Dr. Hardy.

16 (Whereupon the record was read as requested.)

17 HEARI NG OFFI CER DEL PIERO Do you want to respond

18 to that question?

19 DR. HARDY: Let me think for just a second.

20 want to work through the assunptions.

21 HEARI NG OFFI CER DEL PIERO Do you understand the

22 question?

23 DR HARDY: | think so.

24 If | may articulate ny understandi ng of those

25 assunptions, what you're indicating is that if I assune
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01 that per-unit discharge historically generated nore

02 weighted usable area habitat than what currently exists

03 Dbecause of those factors --

04 Q Correct.

05 A -- that is what you asked nme to assune.

06 Q Correct.

07 A Wbul d protecting 80 percent of the weighted usable

08 area that exists now acconplish the goal of

09 restoring --

10 Q The pre-diversion weighted usabl e area?

11 A Per haps.

12 Q But wouldn't it be extremely unlikely?

13 A | don't think it would be extrenely unlikely at

14 all.



15 MR BIRM NGHAM  Wyuld the reporter mark that

16 pl ease?

17 Q BY MR DODGE: Wul d you agree with ne that if our
18 goal is to reestablish the historical weighted usable
19 area, and that it is now, for reasons that | set out in
20 the hypothetical, substantially less than it was

21 historically, that it makes sense for us to have a

22 restoration programwhich reestablishes the historica
23 weighted usable area, and then to apply your 80 to 85
24 percentile?

25 A | guess in a very, very broad general sense,
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01 would have to agree with the statenent. \Where I'm

02 having difficulty is that when |I |ook at the stream and
O

is, and what that

04 constitutes, as | can see nultiple scenarios and

05 conditions that could acconplish that set of

06 assunptions, and that's why |I'mhaving difficulty

07 answering in a nore direct manner.

08 QBY MR DODGE: Dr. Mdxrhardt. Now, as | understood
09 the sum and substance of your testinony, that you

10 looked at Rush Creek at 19 cfs and counted fi sh,

11 correct?

12 A BY DR MORHARDT: Rush Creek and the rest of the

13 streans on the east side, yes.

14 Q Rush creek was 19 cfs?

15 A Correct.

16 Q And not any other flows?

17 A That's correct. Well, the flows al ong Rush Creek
18 differ, of course, because it's a |losing stream

19 Q Right. But in terns of the discharge, it was 19?
20 A That's correct.

21 Q And basically, you found twi ce as nany | arge trout
22 in Rush Creek at 19 cfs than you found in nost other

23 eastern Sierra trout streans?

24 A That's probably an oversinplification, but on the
25 average of all the sanples that were taken, that was
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01 true.

02 Q And you concl uded, therefore, that 19 was okay?

03 A I think that suggests that it's doing just fine in
04 ternms of producing trout, conpared to other streanms in
05 the eastern Sierra under that flow regine.

06 Q In terms of the DFG flow regi ne, you really don't
07 know what sort of trout that would produce?

08 A That's right. | don't. But there are other

09 streans that have flows that are |like the DFG fl ow

10 reginme, which don't produce any nore trout, making ne
11 think that flow probably has had nost of its effect by
12 the tine you get to flows of about 19 cfs, and

13 sonething other than that is limting at that point.

14 Q The size of the streanms you used to conpare Rush
15 Creek and Lee Vining Creek, approximtely how | arge

16 were these streans in terns of nean cfs?

17 A Pardon ne. "Il give you an answer. [|'mgoing to
18 have to give you the average in the |log of the nmean

19 annual flow, which is in nmeters cubed per second, which
20 is mnus 1.13.

21 HEARI NG OFFI CER DEL PIERC. M. Dodge, don't worry



22 about the tinme. W' ve turned the clock off until he
23 gets an answer for us.
24 VR DODGE: Let ne --
25 Q BY MR DODGE: Wat docunent are you | ooking at?
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01 A This is the Eperidge report.
02 Q Spell that for ne, please?
03 A The report cited in my docunent that was done for
04 the Electric Power Research Institute. It gives the
05 nean flow of tall streans and the standard deviation of
06 the nmean flow
07 Q Is that a copy of a docunent that we have? |['ve
08 got a docunent here entitled, "Effects of Flow
09 Regul ation and Diversion on Standi ng Crops of Brown
10 Trout in Eastern California."”
11 Is that the same docunent that you're |ooking at?
12 A It is.
13 Q Let me see if | can shortcut this, sir. W my
14 have to go back and do it the hard way. But would you
15 agree with ne that Rush Creek and Lee Vining Creek are
16 far larger than any of the other eastern Sierra streans
17 with which you' re making a conpari son?
18 MR BIRMNGHAM ['mgoing to object on the
19 grounds that it's a conpound question. And | wonder if
20 it could be asked in terns specifically of Rush Creek
21 and Lee Vining Creek.
22 HEARI NG OFFI CER DEL PIERO Dr. Morhardt, respond
23 in regards to Rush Creek, individually, and Lee Vining
24 Creek, individually.
25 DR MORHARDT: | don't believe that Rush Creek is
0183
01 a good deal larger than Bishop Creek. And | don't have
02 the flows of the other streams in front of ne, but
03 there are other large streanms in that popul ation. O
\ 10, 0, Ulim, O X
VWhat is the --
05 HEARI NG OFFI CER DEL PI EROC. Excuse ne. That was
06 not a responsive answer.
07 DR. MORHARDT: The answer is -- please repeat the
08 question?
09 QBY MR DODGE: I'mtrying to determ ne whether it
10 isn't a fact that in terns of nmean cfs, that Rush Creek
11 is substantially larger than any of the other so-called
12 conparabl e streans.
13 A In the first place, | don't know what the
14 uninpaired flowin Rush Creek is.
15 Q Let me ask you to assune that the uninpaired flow
16 in Rush Creek is -- mean average is 85 cfs.
17 A I think that the nean flows in sone of the other
18 streans are as high as that.
19 Q Whi ch ones?
20 A I think Bi shop Creek.
21 Q Any ot hers?
22 A | don't know.
23 Q Let me ask you to assune that the nean average
24 flowin Lee Vining Creek is 70 cfs. Are there any of
25 your so-called conparables that are that |arge?
0184
01 A | don't recall exactly, but | think possibly not.
02 Q Now, you excl uded the Oaens River and Hot Creek.



03 Can you give ne the approxi mate nmean average fl ow of
04 the Upper Oaens River w thout Mono Basin infusions of
05 water?

06 A | think it's around 55 cfs.

07 Q It could be as high as 76 cfs?

08 A It could be.

09 Q The sane question for Hot Creek as it runs into

10 the Onens River. What is the approximate size of Hot

11 Creek?

12 A I don't know. | haven't seen gauge data on it.

13 Q Could it be as high as 50 to 60 cfs?

14 A Yes, | think it could be.

15 Q Now, if -- if you had just -- let nme back up on

16 that. You talked also about |large fish. And your

17 definition of a large fish is what?

18 A | tal ked about catchable size fish, | believe.

19 And the definition -- the sanple that | used in Figure

20 MNunmber 1 are fish over eight inches |ong.

21 Q And fish over eight inches |ong, you didn't

22 purport to call out streans that produced very I|arge

23 fish. If a fish hit eight inches, it was a, quote

24 large fish; is that correct?

25 A | don't think | characterized it thus. | have
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01 | ooked at data for fish over 12 inches long as well.

02 Q But in terns of this testinony, you didn't -- you

03 didn't call out any compari son as between high flows

04 and very large fish, correct?

05 A | have done that analysis, but | didn't do it in

06 this testinony.

07 Q Ckay. Now, could you tell the Board why you

08 excluded the Upper Onens River?

09 A | excluded nost of the sites on it, because the

10 popul ation that was sanpl ed by Deinstadt included fish

11 that had run upstreamfrom Crow ey on their annua

12 spawning run, and | was nore interested in resident

13 trout popul ations.

14 | excluded the uppernost reach above the Al bert's

15 Ranch, because the popul ati on was about hal f rai nbow

16 trout. And | excluded all streans fromthe anal ysis

17 for which the popul ati on was not predom nantly brown

18 trout.

19 Q Did you recall in your direct testinony that you

20 said you excluded the Upper Owaens because it was,

21 quote, much larger, end quote?

22 A The Lower Omens. The Lower Owens. It is nuch

23 larger.

24 Q Now, could you have just as easily compared Rush

25 Creek and Lee Vining Creek to the Upper Onens River and
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01 Hot Creek?

02 A I ndeed, | have done so.

03 Q And had you done so, would you agree with ne that
04 you would have found that the fisheries in Rush Creek
O
any neasure that you

06 care to use, would be substantially inferior?

07 A Well, it's very hard to say, because the data set

08 for the Upper Onens River includes fish that have swum

09 up streamon their spawning runs. And I don't know



10 what the resident population is. To ny know edge, it

11 has not been sanpled. Hot Creek --

12 Q Oay.

13 A Hot Creek --

14 Q Excuse ne, sir. Go ahead.

15 A Hot Creek, | believe, is a radically different

16 situation. It's an extremely | ow gradient streamthat

17 has vast anounts of nutrients and food, in fact, put

18 into it just upstreamin the reach that is -- was

19 sanpled by Deinstadt. And |I think that contributes in

20 a way which makes it conpletely uncharacteristic of

21 other Sierra streans.

22 Q Let's put aside the question of resident versus

23 mgratory fish in the Upper Oaens River and assune

24 we're going to count themall.

25 Wul d you agree with ne that had you decided to
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01 exclude the other eastern Sierra streans as not

02 conparabl e because they were nuch smaller than Rush

03 Creek and Lee Vining Creek, and instead decided to

04 conpare the fisheries in Rush and Lee Vining Creek with

05 the fisheries in Hot Creek and the Upper Oaens River,

06 that you would have found Rush Creek and Lee Vining

07 Creek sadly |acking?

08 A Well, had | included sites of that nature, | would

09 also have included, | think, a site in the Omens R ver

10 Corge, which | al so excluded, which has a flow of 15

11 cfs, which has the highest popul ation of fish over

12 eight inches in the entire eastern Sierra.

13 HEARI NG OFFI CER DEL PIERG  Dr. Mrhardt, that

14 also was not responsive.

15 DR. MORHARDT: Pardon ne. Pl ease repeat the

16 question.

17 HEARI NG OFFI CER DEL PIERO M's. Anglin, would you

18 please read back the question?

19 (Whereupon the record was read as requested.)

20 DR. MORHARDT: We're tal king about just the Upper

21 Onens River and just Hot Creek?

22 Q BY MR DODGE: Correct.

23 A I don't know that | would characterize it as sadly

24 lacking. But there are nore fish in the sanples taken

25 by Deinstadt in both the Upper Omens River and Hot
0188

01 Creek, except for a reach of the Upper Oanens River

02 upstreamat Al bert's Ranch, in which they are

03 conparabl e.

04 Q And had you nmade that conparison, would you then

05 be here before this Board recommendi ng fl ows hi gher

06 than 19 cfs?

07 A I"mnot before the Board recommending flows. [|'m

08 only comenting on the effect of flow on fish

09 popul ations.

10 Q Under your analysis, would that suggest to you

11 that a higher flow was appropriate?

12 A Whul d what suggest to ne?

13 Q Your findings as you've just told us about the

14 conparison between Rush Creek and Lee Vining Creek with

15 the Upper Owens River and Hot Creek?

16 A As |'ve stated, | don't believe that the

17 popul ation sanpled in the Upper Onvens River is



characteristic of resident trout. So | don't think I
have the data base on which to nake that concl usion
MR BIRM NGHAM Wyuld the reporter mark that

guesti on pl ease?
Q VWhen you make stream versus stream conpari sons of
popul ati ons, would you agree with nme that different
streans have different limting factors?
A That's undoubtedly true.
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Q And sonme streans have inherently better habitat?

02 A I"msure that's true

03 Q Now, when you say Rush Creek has tw ce as many

04 large trout, could that be a function of its habitat as

05 opposed to the 19 cfs?0

07 Q Now, | was interested in your testinony at page 72

08 that you found a lack of correlation, | believe that's

09 vyour term between popul ation and fl ow

10 Do you recall that?

11 A Yes.

12 Q Now, there has been testinony about a nethod of

13 recommending flows called the Tenant Method? Are you

14 famliar with that nethod?

15 A [ am

16 Q Is that also called the Montana Mt hod?

17 A It is.

18 Q And is the fundanental prem se of the Tenant

19 Method that a higher percentage of the natural flow

20 leads to a better fishery?

21 A Yes, it is.

22 Q So that -- the Tenant Method is just fundanentally

23 inconsistent with your statenent that you see little

24 correl ation between popul ati on and fl ow?

25 A The Tenant Method is based on percentage of annua
0190

01 flow \What -- the correlations | have done are not

02 based on that, they're based on the actual flow in the

03 streans.

04 Q But you just told ne that the Tenant Method

05 assigns a better fishery to a higher percentage of the

06 natural flow, correct?

07 A That is correct.

08 Q And you have testified that you have found a | ack

09 of correlation between popul ation and flow, correct?

10 A The two things are not -- they're not conparable.

11 What you've -- |I've -- what the Tenant Method is saying

12 within a given stream the higher the flow, the better

will be the fish habitat.

VWhat |'ve done is conpare the popul ati ons across a
series of streanms with the flows in those streans,
wi t hout regard to the percentage of the actual natural
flow
Q So the Tenant Method says that the fish habitat is
going to be better within a given streamthe higher the
percentage of the natural flow?
A That's correct.
Q And you're here today telling us that the fishery
is not going to be better in Rush Creek if the flows go
up from19 cfs, correct?
A I"mtelling you that in other streanms in the
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01 eastern Sierra where the flows -- what ny data shows is
02 that even where flows have been diverted to a very
03 small percentage of the natural flow, the fish
04 population still remains high
05 Consequently, | conclude fromthat that reducing
06 flows rather sharply, or for that matter conversely
07 increasing thembeyond a certain point, | think, is not
08 going to have a very strong effect on the fish
09 popul ation.
10 Q But you're here today telling us that an increase
11 in Rush Creek over and above 19 cfs, in al
12 probability, is not going to inprove the fishery; isn't
13 that a fair statement?
14 A That is a fair statenent.
15 Q And that is fundanmentally inconsistent with the
16 Tenant Method; isn't that true?
17 A Yes.
18 Q Ckay. Thank you. Have you ever -- have you ever
19 wused the Tenant Method to recommend a flow?
20 A Yes, | have.
21 Q Tel |l us about that?
22 A I"ve used it on Wal ker Creek and Parker Creek
23 Q And, in fact, in front of Judge Finney in the
24 spring of 1990, you yourself used the Tenant Method on
25 \al ker and Parker Creek to reconmend a flow, isn't that
0192
01 right?
02 A That is right.
03 Q Now, you also tell us at page 73 that you m ght
04 increase the weighted usable area in Rush Creek, but
05 you wouldn't necessarily get nore fish.
06 Do you renmenber that testinony?0
\ 10, 4, Ul
08 Q Now, am 1 right that that is a -- sinply a
09 fundanental disagreenent with the underlying prem se of
10 the IFI M approach?
11 A That may be true. Very seldomis it stated in
12 defense of the IFIMthat there should be a I|inear
13 relationship between wei ghted usable area and fl ow.
14 And | think perhaps | should ask Dr. Hardy to
15 coment on that.
16 Q Vll, I"'mjust trying to get your testinobny on
17 this. | nmean, you did tell us at page 73 that you
18 could increase the wei ghted usable area, but not the
19 fish, right?
20 A It certainly is possible if weighted usable area
21 is not the limting factor that increasing it will have
22 no effect on the fish popul ation
23 Q Let me read your testinony and ask you whet her you
24 still subscribe to this.
25 "To the best of ny know edge there is no
0193
01 scientific evidence that increasing either flow or WA
02 in any eastern Sierra Nevada stream has ever produced a
03 larger trout population, and | doubt that it is likely
04 to do so in Rush Creek."
05 That's your testinony?
06 A That is.
07 Q And woul d you agree that that is fundanentally



08 inconsistent with the |IFI M approach about increasing
09 weighted usable area?

10 A As M. Hanson testified, the |IFI M approach

11 includes factors other than weighted usable area. It
12 explicitly includes other things that mght be limting
13 if they're used. And | think that because of that,

14 it's not inconsistent with the statenent.

15 Q Assuming that other limting factors are equal

16 there's no difference, do you still believe that

17 increasing weighted usable area will not increase fish
18 popul ati ons?

19 A | don't understand the question

20 Q Do you have it?

21 A No, | heard what you said, | just didn't

22 understand it. Assuming -- whatever you said about

23 assum ng

24 Q Assumi ng there are no differences in other

25 limting factors not enconpassed by an IFIM woul d you
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01 agree or disagree that increasing weighted usable area
02 is likely to increase fish popul ations?

03 A If the limting factor is weighted usabl e area,
04 then | might agree that increasing it would increase
05 the fish popul ati ons.

06 The question remains, though, whether or not

07 there's any sort of a linear relationship.

08 Q So if weighted usable area is the limting factor
09 in Rush Creek, you would agree that in all Iikelihood
10 increasing the weighted usabl e area would i ncrease the
11 fish popul ation, although perhaps not linearly?

12 A Yes. | would agree to that.

13 Q So that if weighted usable area is the limting
14 factor on fish popul ations, you would no | onger say

15 that 19 cfs is going to produce a fishery, quote, as
16 |large as can be expected, end quote.

17 A Yes. | would no |onger say that.

18 Q You had data on fish popul ations of 19 cfs -- and
19 | may have asked you this, and if | have | apol ogi ze.
20 You had no data on Rush Creek and other flows, correct?
21 A That's correct.

22 Q So that we really have no enpirical data as to

23 whether the fish populations in Rush Creek m ght be

24 higher at higher flows, such as those reconmended by
25 the Departnent of Fish and Gane?
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01 A Wl l, we do have data on Rush Creek at |ower flows
02 inasmuch as the flow di m nishes to about half of 19 cfs
03 over the course of the stream

04 Q My question related to higher flows, sir?

05 A W have no dat a.

06 MR DODGE: Thank you. | have no further

07 questions.O
o
very nuch.

09 Ladies and Gentlenmen, we're going to take a break

10 We'll be back in about ten m nutes.

11 (Whereupon a recess was taken at this tine.)

12 MR DODGE: M. Chairman, before M. Roos-Collins
13 starts, may | have just a couple of mnutes to ask one



nmore |ine of questions?

HEARI NG OFFI CER DEL PIERO.  Sure. Your tinme has
run out.
Q BY MR DODGE: This is a question for both of you
and -- | don't nmean as a flip question. This is a
serious question: W' ve talked about the Tenant Met hod
and the Montana Method setting streamflows. And we've
tal ked about the IFI M nethod, which produces wei ghted
usable area at various flows, and it seens |like as you
read it it's certainly conplicated, seens like a
scientific method.

In the spring of 1990, when at |east you and
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were together, Dr. Morhardt, | don't think Dr. Hardy
was with us, there was another nethod of determ ning
flows which got the acronym of BOGSAS, which was, as |
understood it, a bunch of guys standing around the
stream

And, you know, this is a serious question. You
have know edgeabl e fi sheries people taking a | ook at

08 the streamand trying to determ ne what flows are good

09 for trout.

10 Now, is the BOGSAS nethod in your view a

11 reasonabl e nethod of doing this?

12 A BY DR HARDY: | defer to ny distinquished coll eague,

13 Dr. Mrhardt.

14 A BY DR MORHARDI: A lot of decisions on fisheries in

15 biology are made using that nmethod, but it's the method

16 of sort of last resort. W actually had sone nethod

17 that produces real data. You out -- and produces

18 sonething that actually produces a result which is

19 correlated with the resulting fish population, | think

20 we ought to use that. Absent anything else, you're

21 often reduced to sonmething |like that.

22 DR. HARDY: | would agree with that. Typically,

23 one shoul d consider all available information. And

24 whether any particular information is produced from

25 sone nodeling effort, you still have to go through the
0197

01 exercise of exercising professional judgnent in the

02 interpretation of those results, vis-a-vis, does it

03 make intuitive and/or rational sense?

04 Q BY MR DODGE: And in making that -- in exercising

05 that professional judgnment, is it helpful to have the

06 person or persons exercising that judgnment to have had

07 substantial experience with respect to the streans at

08 issue?

09 DR. MORHARDT: Yes and no. Many tinmes, what

10 happens is that once sone real scientific research is

done, one discovers that all of the professiona

opi nions that have been vented heretofore, even by
people very famliar with the situation, are just plain
i ncorrect.

Peopl e tend to devel op theories and use them and
apply themwhen, in fact, there are no data to support
them and often they're just wong. This is true for
any branch of science.

And | don't think great famliarity with a system
necessarily inproves one's perspective on what's
actually correct. Oten, getting soneone in who has no
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22 famliarity at all, but hasn't devel oped a bunch of
23 prejudices toward that systemover tinme has a clearer
24 view than sonmeone who's been looking at it for a |long
25 tine.

01 MR, DODGE: Thank you very much

02 HEARI NG OFFI CER DEL Pl ERO:  Thank you very much.
03 M. Roos-Collins?

04 CRCOSS- EXAM NATI ON BY MR ROCS- COLLI NS

05 Q Good afternoon, Dr. Hardy. Good afternoon

06 Dr. Morhardt.

07 Dr. Hardy, | will begin with you. On page 53 of
08 your direct -- of your witten testinony, you describe
O

to sustain a viable

10 fishery; is that correct?
11 A For which creek?
12 Q Lee Vining Creek
13 A Yes, sir.
14 Q Did you hear ny questions earlier today to
15 M. Hanson regarding the objective for this proceedi ng?
16 A | believe so.
17 Q VWat's the rel ati onship between a, quote, viable
18 fishery, unquote, and the historic fishery in Lee
19 Vining Creek?
20 A It is my understanding from having reviewed the
21 testinony admitted -- that the experts subnmitted in
22 this hearing and listening to the testinony, that the
23 flow ranges that | have recommended to sustain a viable
24 fishery in ternms of reproducing brown trout for the
25 flow ranges, and what | would anticipate to be
0199
01 representative nunbers would represent, in my opinion
02 conditions in the population prior to the 1941 peri od.
03 Q VWhat was the brown trout population in Lee Vining
04 Creek before 19417
05 A | believe it to have been lower than it is today,
06 and primarily the fish nunbers were sustai ned by
07 California Fish and Ganme stocki ng.
08 Q And what is the basis for that belief?
09 A From a general review of the testinmony in these
10 proceedi ngs and discussions with those in LA DWP
11 famliar with the materials presented.
12 Q Are you famliar with M. Trihey's analysis of
13 historic conditions in Lee Vining Creek?
14 A I"ve only seen that report briefly. | have not
15 reviewed it in detail
16 Q Do you have an opinion, then, whether habitat
17 conditions related to the fishery have degraded since
18 19417
19 A | believe they have sonmewhat.
20 Q Let's tal k about instreamflow increnenta
21 nethodol ogy. The hearing officer has rem nded us on
22 several occasions that he has experience in air quality
23 law. In air quality law, districts often have gui dance
24 manual s to assist in dispersion nodeling.
25 Are you fam liar, generally, with the gui dance
0200
01 nmanuals which air quality districts use for that
02 purpose?



03 A No, sir.
04 Q Let me put the question to you nore directly.
05 Does the California Departnent of Fish and Game have a
06 guidance manual or docunment which governs the instream
07 flow increnental methodol ogy studi es done under its
08 jurisdiction?
09 A I do not know that.
10 Q Have you ever seen the docunent entitled, "DFG
11 Requirements for an IFG 4 Increnmental |nstream Fl ow
12 Study" dated, Novenber 17th, 1983, published by the
13 Departnent of Fish and Gane?
14 A I have no independent know edge of that docunent.
15 Q So you woul d have no opi ni on whet her the studies
16 conducted by the Departnent of Fish and Gane for this
17 proceeding are consistent with that gui dance documnent,
18 if it is a guidance docunent?
19 A That is true.
20 Q What about the U S. Fish and WIldlife Service?
21 Does it have a gui dance docunment which generally
22 governs instreamfl ow studies conducted under its
23 jurisdiction?
24 A There are actually several
25 Q Coul d you nane thenf?
0201
01 A Wll, | believe, if I amnot m staken, that the
02 US. Fish and Wldlife Service Instream Fl ow
03 Information Paper, | believe, 21, and in the -- and I'd
04 have to check on the nunber for sure. | can tell you
05 the color of it. |It's an off-color orange. 1It's
06 sitting right here on ny desk.
07 | also know this: W provide specific and sone
08 also general guidelines in the |lecture note materi al
09 that | have witten and cooperated with in editing with
O
H
teachi ng
11 the instreamfl ow nmet hodol ogy conputer course that
12 outlines guidelines in terms of how you approach the
13 study, how you review the information that should be
14 collected and obtained, and howit's to be analyzed and
15 interpreted.
16 Q Does the U S. Fish and Wldlife Service
17 consistently apply the second docunent in its review of
18 instreamflow studies?
19 A By second docunent, are you referring to ny
20 lecture notes?
21 Q Yes.
22 A Yes, in so nuch that it is the principal docunent
23 that is used for all of the instreamflow training for
24 application of PHABSI M
25 Q VWhat woul d a good nanme for the first document be
0202
01 for purposes of ny cross-exam nation? Shall we call it
02 Docunent 217?
03 A I think until | could conme up with a better nane
04 for it. There's a specific title. Gary mght know
05 what it is.
06 Q That will do. | just don't want to confuse you by



07 ny question.
08 A Ckay.

09 MR, Bl RM NGHAM  How about the Orange Paper?

10 DR. HARDY: The Orange Paper | think would work.
11 DR LI: It is 26.

12 DR HARDY: It is 26?

13 DR LlI: Yeah, 21 or 26.

14 MR ROCS-CCOLLINS: Let's call it at this tine

15 Orange paper, per the excellent suggestion of M.

16 Bi rm ngham

17 MR BIRM NGHAM Let the record reflect that it

18 was Dr. Stacy Li who stated that it was 26. Spelled

19 L-1I.

20 QBY MR ROOS-COLLINS: Dr. Hardy, is there anything in
21 the Fish and Gane flow study subnmitted in this

22 proceedi ng which you believe was inconsistent with the
23 Orange Paper?

24 A Probably the one elenent would be the failure to
25 specifically validate the regional suitability curves
0203

01 in the application for these studies.

02 Q Have you tal ked with the Departnent of Fish and

03 Gane biologist and contractors who did these studies to

04 express that concern to thenf?

05 A Not directly. Back in, | believe, 1989 when

06 reviewed the Rush Creek instreamflow report when it

07 was in draft formfor LA DAP, | passed on ny review to

08 them And | do not know whether those were eventually

09 passed on to the consultants or California Fish and

10 Gane for that report.

11 And | did provide sonme | evel of review coments in

12 the review of the Lee Vining instreamflow report to LA

13 DWP, but | do not know whether those were forwarded on

14 to either the consultant or California Fish and Gane.

15 Q Do you know whether the U S. Fish and Wldlife

16 Service has reconmended the use of Smith and Acituna

17 (phonetic), or any published suitability criteria for a

18 flow study in any other proceedi ng?

19 Let me put that question to you nore directly.

20 Does the U.S. Fish and Wlidlife Service always insist

21 on the devel opment of site-specific criteria to conply

22 with the Orange Paper?

23 A It is the -- according to the |l ecture notes, which

24 are a co-authored docunent with the Fish and Wldlife

25 Service in the chapter on suitability curves, there is
0204

01 a series of policy statenments.
02 It is the policy at this point, and | am not
03 speaking for the Fish and Wldlife Service as a Fish
04 and WIldlife Service enpl oyee, but the policy statenent
05 as articulated in the docunent says that the
06 suitability curves should be vali dat ed.
07 If they are literature curves, you should attenpt
08 to develop site-specific curves, nunmber one. |If you
09 wuse literature curves, they should be validated
10 site-specific.O

wor se case scenario is all parties should
12 critically review with species experts literature based
13 curves to be applied. And that agreenent for al
14 parties in the study shoul d be reached.



Q Tell me again what is the basis for your belief
that the published curves used by the Departnent of
Fish and Game for studies in this proceedi ng have not
been so vali dated?
A To ny know edge there has never been any explicit
statistical testing using recommended procedures by the
Fish and Wldlife Service or others in a formal sense
to validate those curves. Nor have | seen any evidence
of the frequency distributions of use of those fish
wi thin these creeks versus the distribution of
suitability. O in the case of Acitunal's (phonetic)
0205

curves or Smith and Acitunal's (phonetic) curves, how
t hose observations fell out in light of the preference
curves utilized.
Q And you have not tal ked with Fish and Gane
bi ol ogi st or contractors regarding these studi es and
the purported | ack of allegations since 1989; is that
correct?
A Not directly, no, sir.
Q Let me ask you about the statenment on page 54 of
your witten testinony that the Lee Vining Creek report
by the Departnent of Fish and Gane is, quote, generally
correct in its conceptual approach to assessing
instream fl ows, end quote.

Do you have the sane opinion regardi ng the Rush
Creek study?
A Yes, | do. One of the things that | did find that
| liked a | ot about both Lee Vining and Rush Creek was
the multidisciplinary aspects of the approach in termns

19 of the different physical, chenm cal and bi ol ogi ca
20 conponents that were at |east studied and considered in
21 those reports.
22 Q So given that you believe that the Fish and Gane
23 reports are generally correct in their conceptua
24 approach, and given your identification of one apparent
25 inconsistency between the Orange Paper and these

0206
01 studies, would you be willing to nmake reconmendati ons
02 to the Board for inprovenents in the Fish and Gane
03 studies to correct that inconsistency if asked?
04 A Yes, with the qualification that in ternms of your
05 question earlier about inconsistencies with the O ange
06 Paper, | still did have sone issues in those reports on
07 their use of the multidisciplinary information and
08 integration of information within the instreamfl ow
09 recommendati ons.
10 There are, of course, a nunber of technical issues
11 primarily surrounding the hydraulic simulations and
12 choice of suitability curves that | believe would be

solid recommendati ons for inproving those studies.

Q Thank you. Now in response to a question by

M ss Cahill earlier today, you ve stated that you had
talked with M. Hanson regarding the data collection
and analysis that went into the suitability criteria
for the Rush Creek report; is that correct?

A Yes. We've had sone brief conversations about how
that data was col | ected.

Q On the basis of those conversations, are you
prepared to conpare E.A.'s Rush Creek report, and the



Department of Fish and Gane's for reliability?

A Reliability in terms of what, sir?

Q Scientific reliability as a basis for this Board's
0207

decision, what flow reginme is necessary to reestablish
the historic |evel?

A | believe that the level that the terminal, if I
may call themthat, results that are presented on
Figure 2 of M. Hanson's testinony, that the genera
functional relationships in a broad sense, are very
simlar, the insensitivity of the predictions in termns
of changes in weighted usable area, especially over the
range of higher discharges, to ne would lead to the
same management decision. The answer to that woul d be
yes, sir.O

A Correct.

Q You' ve heard the saying that, "a little know edge

s a dangerous thing"?

A | believe |I've heard that before.

Q Whul d you agree that your review of E.A's Rush

Creek report is prelimnary?

A No. 1've actually |ooked at quite a bit of detai

in EEA's Rush Creek report. And | have had severa

conversations with M. Hanson on the nmechanics of that

st udy.

Q Are you famliar with Cal-Trout Exhibit 18 which

is the Cctober 22nd 1993 letter fromthe U S. Fish and

Wldlife Service to M. Hanson regardi ng the Pl avy
0208

Ri ver Project?

A | have not seen that docunent.

Q Did you hear ny earlier question to M. Hanson
regarding the relationship of weighted usable area to
the fish popul ati on?

A | think so.
Q Let me be nore specific. How would you convert
wei ghted usable area into a fish population estinmate

in this proceedi ng?

A | wouldn't.

Q You woul d not use Departnent of Fish and Ganme's or

E. A 's weighted usable area estimates to determ ne or

to predict likely fish popul ations?

A No. | believe what | would do is use the analysis

fromthe PHABSI M results as appropriate to nmake

recomendati ons for the protection of fisheries habitat

in those streans, and rely upon other ancillary

i nformati on such as the popul ation data in eastern

Sierra streans versus discharge and other factors to

i ncrease ny confidence that establishing flow

recomendat i ons based on physi cal habitat woul d i ndeed

then translate into and protect fisheries popul ations.

Q Dr. Hardy, have you ever heard Wnston Churchill's

saying that, "Denocracy is the worst of all possible

systens of government, except for the alternatives"?
0209

A | actually have heard that.
Q E. A. has not prepared a flow study for Lee Vining



03 Creek; is that correct?

04 A That is ny understandi ng.

05 Q So if the apparent inconsistency you identified
06 between the Fish and Gane study on the one hand, and
07 the Orange Paper on the other were corrected, would you
08 recomend that the Board rely on the Department of Fish
09 and Ganme's Lee Vining Creek report for setting a flow
10 reginme for Lee Vining Creek?

11 A Yes, | would recommend that as the best avail able
12 information. But again, | would request that in that
13 the Board woul d consider all of the available

14 information, and not sinply the PHABSI M results.

15 Q Dr. Hardy, you have previously been asked several
16 questions regarding limting factors in Lee Vining and
17 Rush Creeks. Let ne ask you to summarize your opinion
18 on those Iimting factors by creek

19 In your opinion, what are the limting factors

20 today in Lee Vining Creek?

21 A If | understood your question, you said | had been
22 asked what those were previously?

23 Q Yes.

24 A I have not to nmy know edge been asked anyt hi ng

25 about limting factors in Lee Vining Creek

0210

01 Q My apol ogies. Let me ask you the question

02 directly.

03 In your opinion, what are the limting factors

04 today in Lee Vining Creek?

05 A I"mnot prepared to answer that question in

06 specifics. | believe that there are probably a nunber
07 of factors which are controlling the fish popul ations.
08 Q Rush Creek?

09 A Sanme thing. | believe that fromny analysis of
10 the information on Rush Creek, | believe it's one of a
11 nunber of factors.

12 One in particular that cones to mind is the |ack
O

habi tat during the w nter

0211

14 period for which to overwi nter, especially adult

15 sal noni ds.

16 And the ultimate carrying capacity i s probably

17 limted by the low primary productivity as indicated by
18 the conductivities, and therefore the secondary

19 production in terns of invertebrates.

20 Q You know, yesterday | teased M. Dodge for being
21 an old dog who couldn't learn new tricks. |'mnot much
22 younger. M nenory may be fading on your testinony.

23 So let me ask you several questions at the risk of

24 repeating testinmony you' ve already given.

25 Do you have a flow regi ne recomendation for this
01 Board for Rush Creek?

02 A In ny testinony, | indicated a range of discharges
03 that would constitute a mninmminstreamflow and was
04 not intended to represent the only flow for the entire
05 vyear, that there would be obvious other flows that

06 should be considered. And that would be such things as
07 channel maintenance flows on a periodic basis.

08 Q And what was your recomendation for Rush Creek?
09 A | had indicated that based on ny anal ysis and



10 viewing of the information that it would be in the 20
11 to 30 cfs range.

12 Q Did you hear ny prior questions? Is M. Hanson's
13 prior answers regarding Table 3A-3 fromthe draft EIR
14 which describes the nean -- excuse ne, the nedian

15 nonthly flows in the tributaries to Mono Lake?

16 A Yes, sir.

17 Q Do you agree with M. Hanson's answer that a fl ow
18 reginme of 20 to 30 cfs would approxi mate the zero

19 percentile flowin Rush Creek?

20 A If I could have reference to that table, | was

21 confused by that answer, and | believe that |I would

22 like to address that.

23 The information that I amexam ning i s contai ned
24 in Table 3A-3 and in the table on Rush Creek, the zero
25 percentile indicated for 29.4 cfs. |If you conpare that

0212

01 value to the flow duration curves indicating the

02 percent exceedence versus discharge for the same nonth,
03 what one shows is that the zero percent indicates that
04 29.4 is equal or exceeded 100 percent of the tine.

05 These data indicate that 113 cfs for Rush Creek in

06 April is basically never exceeded.

07 Q So the zero percentile in Table 3A-3 is the flow
08 you would expect all the tinme?

09 A Right. Flows of that magnitude or greater would
10 be expected to be there at all tinmes.

11 Q It's the lowest reliable flowin the stream

12 A Fromthis existing period of record.

13 Q Have you ever nmade a recomendation in a

14 regul atory proceedi ng which anounted to the | owest

15 reliable flowin the stream exceeded in the natura

16 hydrograph 100 percent of the tine?

17 A Right. | would hope that the flow reconmendati on
18 | would make woul d al ways be present and exceeded 100
19 percent of the tine.

20 Q Let me put the question differently. |If this

21 Board adopted a flowreginme of 20 to 30 cfs, not as the
22 floor, but as the ceiling, that would correspond to the
23 zero percentile flow which you woul d expect to be

24 exceeded all of the tine in natural conditions,

25 correct?

0213

01 MR, BIRM NGHAM  (bj ection. Rel evance

02 HEARI NG OFFI CER DEL PIERC Wl l, why don't you
03 expand on that M. Birm ngham because |I'm m ssing the
04 point in ternms of the relevance. He's pursuing

05 hypotheticals with Dr. Hardy.

06 MR BIRMNGHAM They're -- | think everybody's
07 <cards are on the table. And nobody is proposing that
08 that be the ceiling.

09 HEARI NG OFFI CER DEL PIERC | understand no one is
10 proposing it at this point. | don't think he was

11 either. He was asking a supposition. W can have the
12 question read back

13 MR BIRM NGHAM | guess ny question is: If no
O



i nst ead

it's being proposed that that be a floor, what's the
rel evance of the question?

HEARI NG OFFI CER DEL PI ERO. Well, because it's
within the range that Dr. Hardy has commented on.
Overrul ed.

Dr. Hardy, do you recall the question, sir?

DR. HARDY: Wyuld you please repeat it, sir?

MR ROCS-COLLINS: Let ne restate it. | wll
wi t hdraw my former question

24 Q BY MR ROOS-COLLINS: Have you ever nade a

25 recomendation in a regulatory proceeding for a flow
0214

01 reginme which amounted to a zero percentile flow regi ne?

02 A I would have to say the answer to that would be

03 yes.

04 Q Whi ch streanf

05 A | believe, if |I'munderstanding your question and

06 what's being referred to, is many fl ow recomendati ons

07 that have been made on many studies represent flows

08 that are always equal or exceeded 100 percent of the

time, which is according to this table the sane as your
zero percentile.

Q Let me put the question to you again. | don't
think we're di scussing the sanme subject.

Have you ever reconmended to a regul atory agency
that it establish as a ceiling a flow regine which is
the zero percentile flow?

A As a ceiling, no.

Q Thank you. Dr. Mrhardt, now questions for you.
You suggest that there are nore trout in Rush Creek
than in nost studied eastern Sierra streans; is that
correct?

A BY DR MORHARDT: That's correct.

Q What's the rel evance of that observation to the
reestabli shment of the historic fishery in Rush Creek?
A It suggests to nme that the amount of flow that has
been in Rush Creek has been sufficient to allowthe

trout population to achieve a | evel which is about
conparable to nost other Sierra streans, which al so
suggests to nme that it nmay be about as high a | evel as
it's going to get.
Q That's a string of inferences, isn't it?
A Indeed it is.
Q Do you have any estimate of the fish population in
Rush Creek before 19417
A No, | do not.
Q If it were ten tinmes the average in the Onens
Basi n, what rel evance woul d the conparison of the Onens
Basi n have?
A None.
Q On page 72 of your witten testinony, you state,
quote, the nodels suggest that both regul ati on and
di version of flow as they exist in the eastern Sierra
Nevada streans had at worst no adverse inpact.

Is it your testinony that the diversion and
regul ation of flow by the City of Los Angel es between
1941 and 1983 had no adverse inpact to the fishery in
Rush Creek?



0216

22 A No. It's not. The -- the statenent is based on
23 the study that we did | ooking at streans that had had
24 water in themcontinuously, but streans that had been
25 of all different sizes, and in sone cases diverted

01 rather substantially.

02 And in that case, there is no -- |ooking at ny

03 Figure Nunmber 1, there is no rel ationship between the
04 flow and the fish popul ations. None of these streans,
05 however, were dry conpletely, of course

06 Q "Il get to the rel ationship between flow and

07 population later in nmy cross-exam nation. For the tine
08 being, let's focus specifically on Rush Creek

09 Do you agree that the regul ation and di version of
10 flow by the City of Los Angel es between 1941 to 1983
11 had an adverse inpact on the fishery in Rush Creek?

12 A Yes, | do.

13 Q On page 72, you also state, quote, In some of the
14 nodels, regul ation and diversion of flow had a O

nunbers and

16 bi omass, unquote.

17 G ven your answer, you woul d agree that that

18 enhancenent did not occur in Rush Creek between 1941

19 and 19837

20 A | would agree with that.

21 Q And you woul d agree with respect to Lee Vining

22 Creek as well, wouldn't you?

23 A Not necessarily with respect to Lee Vining Creek

24 The popul ations in Lee Vining Creek as shown on Figure

25 1 of ny testinony show a range of popul ati ons which are
0217

01 well within the range of those of the other streans in

02 the eastern Sierra.

03 Q VWhat was the fish population in Lee Vining Creek

04 Dbefore 19417

05 A | don't know.

06 Q Did L.A periodically dry up Lee Vining Creek

07 between 1941 and 19837

08 A | don't know. But | don't think they dried it up

09 periodically during the years just prior to the tinme

10 these sanples were taken, which were in 1984 and 85.

11 Q My question concerned the period 1941 to 1983?

12 A | don't know anything about the flow reginme in Lee

13 Vining Creek during that period.

14 Q Let's discuss the rel ationship between flow and

15 fish population. |In going through your testinony, |

16 found the follow ng phrases to describe that

17 relationship.

18 Quote, very little correlation, unquote, page 71

19 Quote, lack of relationship, unquote, page 71

20 Quote, not the determ nant, unquote, page 72.

21 Quote, nearly conplete | ack of rel ationship,

22 unquote, page 72.

23 And, quote, no scientific evidence, unquote, to

24 show a rel ationship, page 73.

25 For the purpose of this cross-exam nation, could
0218

01 you offer ne a termwhich describes your opinion as to

02 the relationship between flow and fish population in



03 the eastern Sierra Nevada?

04 A There does not appear to be any rel ationship at
05 all above a very small flow based on the data collected
06 by Dei nst adt.

07 Q No rel ationship at all over a threshold fl ow?

08 A Clearly, there has to be sone water in the stream
09 Dbefore fish can live there. But of the streans that
10 were sanpled, sone had very | ow fl ows.

11 And as one can see by | ooking at Figure 1, even
12 some of those very lowflow streans had very high fish
13 popul ati ons.

14 Q In the studies you conducted, what's the

15 threshol d?

16 A I don't know. | think that there are -- none of
17 these streans had flows |ower than three cfs. And in
18 sone of the streanms of three cfs, there are fairly

19 | arge popul ations.

20 The determinant here is that these streans also
21 had some pool habitat. And pool habitat tends not to
22 be influenced by flow at all or very little.

23 Consequently there was indeed water of some depth in
24 the nmean with | ow fl ow.

25 Q Let's look at Figure 2 of your witten testinony.

0219

01 Do you have that in front of you?

02 A Il will nmomentarily. | do.

03 Q The hi ghest data point shown in Figure 2, which I
04 interpret to nean the highest nunber per neter of fish,
05 occurs very close to the left hand margin of that

06 figure; is that correct?

07 A That's correct.

08 Q Now, the X axis in that figure is cubic neters per
09 second?

10 A That's correct.

11 Q One cubic nmeter per second corresponds roughly to
12 36 cubic feet per second?

13 A That's correct.

14 Q Let's focus on that triangle, which is the peak in
15 Figure 2. That appears to be about one fifth of one
O
8

17 A Approxi matel y.

18 Q Approxi mately seven cfs of flow?

19 A That's probably correct.

20 Q If there is alnmost no rel ationship between fl ow
21 and fish population, and if the highest data point

22 shown in your studies occurred at 70 cubic feet per

23 second, why not recommend seven cubic feet per second
24 in Rush Creek?

25 A Per haps that would be a good flow. [|I'mnot naking

0220

01 a flow recommendation for Rush Creek

02 Q Sanme answer for Lee Vining Creek?

03 A It's conceivable.

04 Q M ss Cahill asked you several questions about

05 limting factors. And | understood your answer to be
06 that your regression analysis accounted for

07 approximately half the variability in fish popul ation



08 and that the other half was unaccounted for
09 A That is correct.
10 Q Do you have an opinion as to the limting factors
11 that exist today in Rush Creek?
12 A | don't have a very strong opinion
13 Q Does that nean that you are not confident in your
14 opi ni on?
15 A That's correct. | believe that there is very
16 Ilittle data for the entire eastern Sierra on what
17 factors are limting to fish popul ations.
18 Q Thi s Board has announced its intention to make a
19 water rights decision of permanent effect by md next
20 year. By md next year we're not going to be in nuch
21 better shape in ternms of understanding limting
22 factors.
23 G ven that assunption, what recomendati on do you
24 have to this Board for identifying limting factors
25 which may exist today in Rush Creek?

0221
01 A Vll, | think it's unlikely that anyone is going
02 to be able to identify the limting factors in Rush
03 Creek between now and then. | suspect that they are
04 related to the availability of food, but none of the
05 data I have seen clarifies that very nuch.
06 Q So woul d you reconmend that this Board not attenpt
07 toidentify limting factors in Rush Creek before
08 issuing its water rights decision?
09 A | don't believe the Board is actually going to be
10 able to identify the limting factors. | would
11 recomend that they try to. It would be very nice to
12 know what they are.
13 Q VWhat's the basis for your belief, if any, that
14 weighted usable area is a limting factor in Rush Creek
15 today?
16 A Are you suggesting that | believe that it is?
17 Q Let me put the question to you nore directly. Is
18 weighted usable area a limting factor in Rush Creek
19 today?
20 A | do not know.
21 Q Are you famliar with the 1990 agreenent between
22 the parties in the Mono Lake cases?
23 A Sonewhat .
24 Q Let me read from paragraph three in that
25 agreenent.

0222
01 "Condi ti ons which nmaintai ned and benefited
02 the fisheries in Rush and Lee Vining Creeks include,
03 but are not limted to," and then it goes on to |ist
04 one, two, three, four, five, six different conditions
05 which benefited the fisheries before L. A began
06 diversions in 1941.
07 Do you have an opi ni on whet her those six
08 identified conditions, in fact, did benefit the
09 fisheries before 19417
10 A Wul d you mind reading themto ne, please?
11 Q Stream fl ow and i nstream conditi ons.
12 A That's item nunber one?
13 Q Nunber one.
14 A I"msure that when there was no streamflow in the
15 stream the fish population suffered trenendously.



16 Q In the interest of tine, why don't we do this in a
O

18 Yes, nmeans that you agree that it benefited the

19 fishery. No nmeans that you di sagree.

20 A Yes.

21 Q Bent hi ¢ organi sns and nutrients, nunber two.

22 A Yes.

23 Q Ri pari an and canopy vegetation, species,

24 structure, density, distribution, |ocation and acreage?
25 A ' m not convinced of that.

0223

01 Q Channel configuration, bed conposition and

02 structure?

03 A Yes.

04 Q Contribution of water benthic organi sms and

05 nutrients of springs.

06 A " m not convinced of that.

07 Q Wat er tenperatures and other water quality

08 paraneters?

09 A Per haps.

10 Q Is there a rel ationship between flow and any of

11 the conditions which you agree benefit the fisheries?
12 A There's certainly a relationship between the first
13 one, which is flow The others are related to a point
14 with flow

15 Q You woul d agree that flowis related to riparian
16 vegetation?

17 A Not necessarily. In many streans in the eastern
18 Sierra they are alnost conpletely diverted. The

19 riparian vegetation is intact, as rmuch as | can tell

20 Q In Rush Creek is there a relationship between fl ow
21 and riparian vegitation?

22 A VWl |, Rush Creek is a special case, because it was
23 conpletely dried up, and so indeed there is. But |

24 doubt that there's any sort of a functiona

25 relationship between it now | doubt that you could

0224

01 draw any sort of a regression relating the anount of

02 riparian vegetation to the amount of flow al ong the

03 stream

04 Q Dr. Morhardt, | understand it's a special case

05 but it is the focus of this proceeding. And | take it
06 fromyour answer that you do not believe that there's a
07 functional relationship between flow and riparian

08 vegetation in Rush Creek; is that correct?

09 A There may be in parts of it, particularly in the
10 neadow ands.

11 Q Have you reviewed the riparian vegetation nodel,
12 which is described in the environmental inpact report
13 and set forth as an attachnment to that report?

14 A Is that the Tayl or nodel ?

15 Q | don't recall its nane. Have you revi ewed any

16 such nodel contained in or attached to the draft EIR in
17 this proceedi ng?

18 A | have reviewed the Tayl or nodel .

19 Q Do you have an opini on about it?

20 A Yes. | don't think it's valid.

21 Q Is there any rel ationship between fl ow and channe
22 configuration in Rush Creek?

23 A Yes.



24 Q Do you agree that channel configuration can effect
25 the fishery?
0225
01 A Yes, it can.
02 Q If there's a relationship between flow and channel
03 configuration, and in turn, if there's a relationship
04 between channel configuration and fishery, how can you
05 say there's no relationship between flow and fishery?
06 A ' msaying, based on the data that were coll ected
07 across eastern Sierra streans by Deinstadt, there in
08 fact is no relationship between flow and trout
09 popul ation.
10 Q And |' m aski ng you specifically about Rush Creek.
11 A | don't know if there will turn out to be one or
12 not. Fromwhat |I've seen so far, there is a very
13 Ilittle one.
14 If you look at nmy Figure 1, for exanmple, you'll
15 see that over the range of flows that existed during
16 the period of tine we were sanpling fish, which is
17 about sonewhere between 19 cfs and 11 cfs, there is no
o
19 And if you look at -- | |ooked at the date that
20 Dr. Meesic presented in his testinony, there have been
21 higher flows since then.
22 Fromwhat | can tell by |ooking at that, there has
23 not been any sort of significant change in the fish
24 population. So | think it's quite possible there will
25 not be.
0226
01 HEARI NG OFFI CER DEL PIERC. M. Roos-Col l'ins, your
02 initial 20 m nutes are up.
03 MR, ROCS-COLLINS: | request an additional ten
04 mnutes of tine.
05 HEARI NG OFFI CER DEL PI ERC. Based on?
06 MR, ROCS- COLLINS: The conplexity of these issues
07 and the inmportance of Dr. Mrhardt's testinony.
08 HEARI NG OFFI CER DEL PI ERO  Fi ne.
09 QBY MR ROCS-COLLINS: Dr. Morhardt, let's turn nowto
10 the Deinstadt reports to which you have referred and
11 which are cited in your witten testinony.
12 ["mdistributing now the reports which I believe
13 are your Deinstadt reports. And | ask that they be
14 marked Cal - Trout Exhibits 23 and 24.
15 (Cal -Trout Exhibits 23 and 24
16 were marked for identification.)
17 MR, ROCS-COLLINS: 23 will be a survey of fish
18 populations in the streans of the Oaens River drainage
19 1983 to 84, DFG Administrative Report nunber 85-2.
20 MR BI RM NGHAM  What was the Cal - Tr out
21 identification for this?
22 MR, ROCS- COLLINS:  Number 23.
23 VMR Bl RM NGHAM  Excuse ne, counsel, we weren't
24 given 23.
25 MR ROCS-CCOLLINS: It will be there. And 24 will
0227
01 be survey of fish populations and streans in the Oaens
02 River Drainage, 1985, DFG Inland Fisheries Report



03 nunber 86-3.

04 Do you have these reports in front of you,

05 Dr. Morhardt?

06 DR MORHARDT: | do.

07 HEARI NG OFFI CER DEL PIERG | don't think these

08 docunents are the sane. One is the DFG 84 docunent,

09 and the other one is an 85 docunent?

10 MR BIRMNGHAM [|'ve been given two that are the

11 sane.

12 HEARI NG OFFI CER DEL PI ERO Wi ch year do you

13 have?

14 VMR BIRM NGHAM |'ve got 83-84.

15 MR ROCS-COLLINS: He's in the narket for a trade.

16 HEARI NG OFFI CER DEL PIERO W have -- | know we

17 have excess copies at the head table. |'msure

18 M. Birminghamis wel come to have one of the -- what do

19 vyou have? You've got 185?

20 MR BIRM NGHAM |'ve got 85-2.

21 HEARI NG OFFI CER DEL PIERO Do you have an 83-84

22 to give to M. Birm nghanf

23 MR BIRM NGHAM  That is 83-84.

24 HEARI NG OFFI CER DEL PI ERC.  Pardon ne? Ch, you're

25 tal king about the administrative nunbers 85-2. You' ve
0228

01 got 83-84. Do you have the 85 one?

02 VR. CANADAY: M. Del Piero?

03 HEARI NG OFFI CER DEL PI ERG  Yes.

04 MR, CANADAY: Wien exhibits are presented to staff

05 and the Board, we need at |east ten copies so that the

06 Board nenbers --

07 HEARI NG OFFI CER DEL PIERG  Yes, | know.

08 MR ROCS- COLLINS: M. Canaday, | believe the ten

09 copies were presented to the Board and staff.

10 HEARI NG OFFI CER DEL PIERO  These are suppl enent al

11 copies?

12 MR ROCS-COLLINS: I'msorry. M. Del Piero, |I've

13 lost track of how many copies were handed out. W nade

14 a total of 15 of each exhibit. Apparently they have

15 not been distributed to the Board --

16 HEARI NG OFFI CER DEL PI ERO  Have you got yours?

17 MR BIRM NGHAM |'ve got two separate reports.

18 I'm happy. O

OFFI CER DEL PIERG Have a seat fol ks.

0229

20 I'mtrying to make sure that we get folks to start

21 sitting down, so that | can figure out what is going on
22 here. Then perhaps we can eventually get out of here
23 tonight.

24 Now, M. Canaday, how many copies did you get?

25 VR, CANADAY: W don't know.

01 HEARI NG OFFI CER DEL PI ERO. We don't know. We'll
02 clean it up later on. GCkay? M. Roos-Collins, you may
03 be obliged to produce additional copies for us in the
04 event that you didn't have enough. But we'll count

05 themup at the end. Wy don't you proceed with your

06 cross-exam nation?

07 MR, ROCS- COLLINS: My apol ogi es for the confusion.
08 HEARI NG OFFI CER DEL PIERC. That's quite all

09 right.

10 Q BY MR ROCS-COLLINS: Dr. Mrhardt, do you have the



11 Departnent of Fish and Game report 85-2, which is
12 Cal-Trout Exhibit 23 in front you?
13 A Yes, | do.
14 Q And do you have the DFG report 86-3, which is
15 Cal-Trout Exhibit 24 in front of you?
16 A | do.
17 Q Are these Deinstadt reports to which you referred
18 in your witten testinony?
19 A Yes.
20 Q VWhat was the purpose for the reports?
21 A They were a synoptic study of the fish popul ations
22 in the eastern Sierra.
23 Q VWhat was the purpose for the reports?
24 A It was to exam ne the fish populations in streans
25 throughout the eastern Sierra.

0230
01 Q Let me read to you fromthe introduction, page
02 three, of Cal-Trout Exhibit 24.
03 "A major part of the legislation was directed
04 towards inmproving wild trout angling in California by
05 identifying and designating streanms in which fishing
06 quality could be inproved through the use of catch and
07 release angling regulations.
08 The inventory requirenent of the |egislation not
09 only provided an opportunity to identify potenti al
10 quality wild trout streans, but provided the inpetus
11 needed to collect fish population data required to nore
12 effectively manage and protect a mmjor segnent of
13 California streamresources.”
14 Is that a fair statenment of the purpose for that
15 report as you understand it?
16 A | presunme. They were the ones who deci ded what
17 their purpose was.
18 Q And do you believe it is consistent with the
19 purpose for this report to conclude there is no
20 relationship between flow and fish popul ati on?
21 A The data in the reports speak for thensel ves.
22 Q kay. Fish population data are typically
23 collected by snorkeling or electrofishing or both; is
24 that correct?
25 A Correct.

0231
01 Q The fish popul ation data contained in E. A 's
02 studies for the Mono Lake tributaries were collected by
03 snorkeling; is that correct?
04 A No. It's not. They were all collected by
05 electrofishing. They were using the sane techniques as
06 used by Deinstadt.
07 MR BIRM NGHAM We had | ong debates about that in
08 front of Judge Finney, and you were very supportive of
09 that technique, as | recall
10 MR THOWAS: Are you testifying here,
11 M. Birm nghan?
12 HEARI NG OFFI CER DEL PIERO  Centl enen, gentl emnen,
13 the Court Reporter, first of all, isn't going to
14 recognize any of you. And second of all, it's four
15 o' cl ock.
16 Proceed M. Roos-Collins.
17 Q BY MR ROCS-COLLINS: Let's turn to page 16 of

Cal - Trout Exhi bit 24.



19 A Could you tell nme which of those two reports that
O






Q Again, that's DFG report nunber 86-3, dated Apri
1986.

A Thank you. Wat page?

Q Page 16. This appears to be a description of Ash

25 Creek, the first creek included in this report; is that
0232

01 correct?

02 A Yes, it is.

03 Q It shows characteristics including | ength, w dth,

04 elevation, gradient and erodi ant bank; is that correct?

A Correct.
Q How woul d you characterize the data set forth in
this report as to the characteristics of the strean?

MR, BIRM NGHAM  (bj ection. Anbi guous.

MR, ROCS-COLLINS: Is this data general ?

HEARI NG OFFI CER DEL PI ERO  Sust ai ned.

MR, ROCS- COLLINS: My apol ogi es.

HEARI NG OFFI CER DEL PI ERO  Go ahead and ask.

DR. MORHARDT: |Is this data general? Sonme of it's
quite specific.

15 Q BY MR ROGCS- COLLINS: Wul d you agree that the data
16 set forth in this report constitutes a sumary of the
17 characteristics along the entire reach of each stream
18 studied?
19 A The entire reach is about 100 neters long. And
20 yes, it does.
21 Q Yes, and sone of the other creeks are nuch | onger
22 than Ash Creek; isn't that correct?
23 A No, the areas sanpled are about 100 neters |ong,
24 and the descriptions shown in this report are of that
25 hundred neter section.

0233
01 Q Let me put the question to you nore directly. On
02 the basis of the data contained in Cal-Trout Exhibits

23 and 24, are you confident that you can determ ne
whi ch of these streans are conparable to Rush Creek?
A I've made no attenpt to do so

Q So it's quite possible that every creek in these
exhibits are not conparable to Rush Creek, in terns of
habi tat quality?

A Well, these are basically all of the streans that
exi st along east side of the Sierra. So to the extent
that Rush Creek is in sone way related to those
streans, they nust be conparable to it. However,
probably every single one of these streans is unique in
sone respect.

Q Let's turn to Table Three on page 14 of this sanme
exhibit, Cal-Trout Exhibit 24. That appears to |ist
the creeks which are contained in the study; is that
correct?

A Yes.

Q Whi ch of these creeks is nost |like Rush Creek in

its habitat quality?

A I wouldn't care to venture that. | don't know
Q VWich is nost |ike Lee Vining Creek?

A In what respect?

Q In terms of habitat quality?

0234




01 A | can't say. | have seen virtually all these

02 streans, and | find it difficult to make that sort of a

03 concl usion.

04 Q So you are conparing Rush Creek and the creeks

05 described in these reports w thout having any specific

06 know edge as to how the habitat qualities conpare?

07 A | have a great deal of specific know edge. These

08 streans, however, if you want to nmake a conpari son on

09 any sort of specific details, had | the data in front

10 of ne, | could do that.

11 These, however, are all of the streans on the east

12 slope of the Sierra, essentially.

13 Q Let's focus, then, on riparian vegetation.

14 A Al right.

15 Q | believe you previously testified that riparian

16 vegetation has an inpact on the fishery.

17 A | don't believe I did.

18 Q Do you agree with ne that riparian vegetation has

19 an inpact on a fishery?

20 A | believe it can, but | don't think necessarily it

O

22 Q VWi ch of the conditions that benefited the pre-41

23 fishery as listed in the 1990 agreenment do you believe,

24 in fact, nost benefited the fishery?

25 MR, BIRM NGHAM  Perhaps the w tness could have a
0235

01 copy of the 1990 agreement so that he can see the

02 conditions laid out in that agreenent.

03 HEARI NG OFFI CER DEL PIERO. M. Roos-Col lins, do

04 you have a copy avail abl e?

05 ROOS- COLLINS: | do, M. Del Piero. |

06 wi thdraw that question in the interests of tine.

07 QBY MR ROOS-COLLINS: Dr. Mrhardt, let ne ask you

08 this. You previously agreed that channel configuration

09 has an effect on the fisheries; is that correct?

10 A Yes, it does.

11 Q Whi ch of the creeks listed in the Cal - Trout

12 Exhibit 24 has a channel configuration nost |ike Rush

13 Creek?

14 A | don't know.

15 Q Does it bother you that you are testifying that

16 these creeks are conparable to Rush Creek without

17 having an understandi ng of the channel configurations?

18 MR, BIRM NGHAM  (bj ection. Argunentative.

19 M sstates the evidence.

20 HEARI NG OFFI CER DEL PI ERO.  Actually, I'mgoing to

21 allowthat. | don't think it's argunentative, and |

22 don't think it msstates what was just elicited in

23 ternms of a response. You can go ahead and answer that,

24 Dr. Morhardt.

25 DR. MORHARDT: | haven't testified that they're
0236

01 conparable, that Rush Creek is conparable to these

02 streans, | don't believe.

03 But | would say that if there are many streans that

04 are conparable to Rush Creek, it nust be these, because

05 these are all of the streans that are along the eastern

06 slope of the Sierra.

07 I think there are many simlarities between

08 these streans and Rush Creek. And | have not seen any



09 other streans that are closer to Rush Creek than this

10 subset of streans.

11 Q Let me ask a related question. Wuld you

12 recommend to this Board that a conpari son between Rush

13 and Lee Vining Creek on the one hand and ot her eastern

14 Sierra streanms on the other, figure into its

15 determination of the flowreginme renedy in this

16 proceedi ng?

17 A | certainly would. | think that it's the best

18 possible set of data in order to make sone

19 determnation of about what m ght happen in Rush Creek

20 Q G ven what | characterize as the superficiality of

21 data as to streamcharacteristics in these reports, and

22 given your know edge of those sane stream

23 characteristics, how would you recommend that the Board

24 go about collecting that data by sumrer of 19947

25 A Well, that's a difficult question. | think if the
0237

01 Board decided that what it wanted to do was to | ook for

02 stream sections that were conparable to sections of

03 Rush Creek, it could do so.

04 Each section of Rush Creek has certain

05 characteristics which are bound to be duplicated in

06 sections of other streans. And | would imagine that it

07 would be possible to find sections of other streans

08 that had physical characteristics that were essentially

09 identical to the ones that the Board thinks are going

10 to occur in Rush Creek after it's restoration has

11 matured.

12 And by doing that, | would think you could nmake a

13 fairly strong guess about what the fish popul ations

14 would look like by |ooking at these conparable

15 sections.

16 Q Can you reconmend a scientific methodol ogy which

17 this Board could use, first, to identify a conparable

18 stream and second, to evaluate the limting factors in

19 that stream and third, to conpare those limting

20 factors with the limting factors in Rush Creek?

A I think I wouldn't concern nmyself with the









23 find streamsections that resenbl ed what peopl e think

24 Rush Creek will resenble follow ng restoration, and

25 then sinply see how the riparian vegetation and the
0238

01 fish populations fair or, in fact, what they' re |ike.

02 I wouldn't do it on a whole stream basis, because

03 there are no streans that are equivalent along their

04 entire lengths to Rush Creek, but there certainly are

05 sections that are.

06 Q One final question about these exhibits and then

07 I1'Il |eave them behind. You have described your

08 personal know edge of these streans.

09 Does any of these streans have a stretch

10 conparable to the bottom ands that existed in Rush

11 Creek before 1941?

12 A | don't think so. The only streans that seemto

13 nme to be conparable in some respects are perhaps

14 Mammoth Creek. But 1've been thinking about this, and

15 | don't think there are any that are identical to it.

16 Q Let me ask you finally about the --

17 HEARI NG OFFI CER DEL PI ERO  Last questi on,

18 M. Roos-Collins. This is your |ast question.

19 Q BY MR ROCS-COLLINS: Thank you. Let ne ask you

20 finally about the |ast sentence in your witten

21 testinony.

22 Quote, To the best of ny know edge, there is no

23 scientific evidence that increasing either flow or

24 weighted usable area in any eastern Sierra stream has

25 ever produced a larger trout population, and | doubt
0239

01 that it is likely to do so in Rush Creek, unquote.

02 Is it your opinion that the flow regi ne which

03 existed before the first injunction in Mono Lake cases

04 produced a fish population conparable to the fish

05 popul ation today?

06 A Well, there was no flow before then, so obviously

07 not.

08 MR, ROCS-COLLINS: | have no further questions.

09 HEARI NG OFFI CER DEL PI ERO  Thank you, very nuch.

10 M ss Scoonover ?

11 M5. SCOONOVER: | have no questi ons.

12 HEARI NG OFFI CER DEL PI ERO  You have no

13 questions? Anyone el se have any questions of these

14 folks? M. Frink?

15 Ch, I"'msorry. M. Haselton's with us. Good

16 afternoon, sir.

17 MR HASELTON: Thank you. Dr. Hardy, Dr.

18 Morhardt. |It's been a long day, | know. | hope you

19 find nme refreshingly brief.

20 First of all, Dr. Hardy, | have a pre-existing

21 condition of statistical phobia, so | probably won't be

22 asking you any questions for fear | may not understand

23 a lot of your answers.

24 Dr. Morhardt, | have a couple of questions,

25 and they relate to the Upper Omens River. But before
0240

01 we do that, | want to ask you to make sure | understand

02 what your target was, if you will.



CROSS- EXAM NATI ON BY MR HASELTON

04 Q First of all, it was your assignment or charge or
05 responsibility to conpare what I'mgoing to call the

06 variable of flowto fish popul ation, and specifically
07 brown trout; is that true?

08 A BY DR MORHARDT: Well, what I"'mreporting on is the
09 results of a study that | did for the Electric Power

10 Research Institute that |ooked at all of the variables
11 for which we had data, and attenpted to determnm ne what
12 their effects were on brown trout.

13 Q kay. And is not flow-- it's one of several if
14 not many variables, | think M. Roos-Collins did a

15 pretty good job of listing a |lot of the variables that
16 conprise the stream system

17 And is it also -- it's the conbination and the

18 interrelationship of these variables that actually

19 define or describe the individual systens?

20 A I"msure that's true

21 Q I"mrelating back to the difficulty of trying to
22 specifically identify and conpare individual stream
O

24 They may have all these variables, but because of
25 the different interrel ationships between them they are
0241

01 uni que.

02 I will venture a little bit into statistics. 1In
03 order to strengthen and really -- this is a truly

04 objective question. In order to strengthen anal ysis of
05 a single variable, such as flow, between that and

06 another factor, such as brown trout, isn't it inportant
07 to find a group of systens that are simlar, that have
08 a simlar set of variables that relate to each other in
09 a simlar way, to isolate the one variable you are

10 looking at, and that is flow?

11 A | don't think that's true. | think that -- oh

12 Q Go ahead. Keep goi ng.

13 A That's it.

14 Q kay. Let nme ask it a different way then. In

15 order to isolate a variable and to strengthen the

16 testing of that variable, if you will, doesn't it

17 assist what you're trying to do to have simlar systens
18 with simlar variables relating to each other in a

19 simlar fashion?

20 A Let me answer the question this way. |If you had a
21 series of streanms that were essentially identical, you
22 woul d have a nuch greater chance of being able to

23 explain the factors which control the fish popul ation
24 Progression nodels of this type that are done on a
25 few streans that are quite simlar, or even on the sanme

0242

01 stream characteristically can explain nore of the

02 wvariance than we are able to.

03 Q kay. Thanks. Are you famliar with the Upper

04 Ownens River?

05 A | have wal ked along it, yes.

06 Q Ckay. We tal k about the Upper Ownens River, you

07 know, fromBig Springs dowmn to Crowl ey. Have you

08 wal ked along the area up, let's say, near Big Springs,
09 the Albert's Ranch, Arcul arius Ranch, in that area?

A Yes, | have.



11 Q Wuld it be safe to say that in our genera

12 discussion of eastern Sierra streans that the Upper

13 Oaens is a unique systen?

14 A Yes, | think so.

15 Q And to take that maybe a step further, do you need

16 primarily spring fed, as opposed to snow nelt?

17 A Yes.

18 Q Low gradi ent ?

19 A Low gradi ent as soon as it gets down to --

20 Q Yes.

21 A -- Arcul arius Ranch

22 Q That's true. That's true. And then is it safe

23 for me or anyone to state that although the Rush and

24 Lee Vining, they mght -- Rush and Lee Vining creeks

25 may have all the variables that conprise a systemthat
0243

01 are also contained in Onens River, they are

02 significantly different because these variables are

03 arranged differently?

04 A VWll, in particular, | agree with you conpletely.

05 And | think, in particular, what the Upper Onens River

06 has is Crowl ey Lake connected to the bottomof it. So

07 it has a gigantic reservoir of food and a good pl ace

08 for large fish to grow

09 Q And | guess then ny last question, and what |'m

10 trying to find out, then, is it correct to state, then

11 that -- to isolate one variable, flow, for the purpose

12 of conparing fish popul ati on between, say, Rush and Lee

13 Vining Creek and the Omens River, is statistically

14 weak? | nean, because they are different systens and

15 perhaps even not rel evant?

16 A Wl l, the way that flow --

17 Q You want nme to rephrase the question?

18 A Yes, yes. |I'mhaving trouble grasping the

19 question.

20 Q Maybe if | put it in a series of statenents and

21 finish with a question.

22 There was sonme questioning by, | think it was

23 M. Dodge, relating to why you didn't include the Onens
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25 obvious difference, all the streans that you did

01 include in your analysis were sonewhat grouped or

02 simlar, okay? And the Omens River is unique, and it
03 is different, because it is streamfed.

04 And to conpare, know ng that both those systens
05 nmay have all the same variables, but they' re arranged
06 differently, gradient, you know, the source of water,
07 what have you, but they're related differently. And
08 that's what conprises the different systens. That's
09 what nmkes them uni que.

10 To extract one elenent such as flow for the

11 purpose of saying, well, one systemhas nore fish than
12 the other because of flow, is not really very strong
13 statistical effort.

14 A It's a conpletely legitimate statistical question
15 to do that. The first thing one does in |ooking at any
16 wvariable is to look at a single regression or

17 correlation just using that variable.

18 Usual ly, if that variable is inportant to the

19 system there will be sone sort of a discernible

20 correlation with it, even though it may be strengthened
21 substantially by using multiple regression and addi ng
22 other variables.

23 VWhen one | ooks at tables Iike this where there's
24 essentially no correlation with one of the variables,
25 it's very unlikely that addi ng other variables and

01 correcting for other variables is going to cause that
02 one to becone inportant.

03 In fact, the exercise we went through in the

04 effects of flow regul ation paper, which we've been

05 talking about, was to do just that, to try to isolate
06 all of the other variables so that we could see,

07 correcting for all of those, we could see what affect
08 flowhad. And, in fact, it was inpossible to do that.
09 Q The Upper Owens and Rush and Lee Vining, they're
10 two different systens, and to do exactly what you just
11 said wouldn't show a correlation at all.

12 A wll, it didn't, so --

13 Q Yeah, it did. ay. Thank you.

14 HEARI NG OFFI CER DEL Pl ERO:  Thank you very much,
15 sir. M. Frink?

16 MR FRINK: Yes, M. Del Piero. | have a few, and
17 | believe M. Herrera and M. Canaday w || have

18 substantially nore.

19 CROSS- EXAM NATI ON BY THE STAFF

20 QBY MR FRINK: Dr. Hardy, | realize this is a

21 conplicated subject, and a good bit of it is newto ne,
22 so I'll try and keep ny questions sinple, and hopefully
23 the answers can be relatively sinple as well.

24 On page 58 of your witten testinony, you stated
25 that, "The flows which protect 80 to 85 percent of the
01 nmaximum potential habitat are typically targeted under
02 nultiple use considerations.”

03 For purposes of my question, 1'd ask that you

04 would assune that our goal isn't -- isn't any sort of



bal anci ng between nultiple use considerations, but
rather that our goal is to restore and maintain sone
hypot heti cal pre-diversion fishery condition

Now, assuming that you are under specific
directions to restore and mai ntain some hypothetica
pre-diversion fishery, would you first attenpt to
assess the best available information on what type of
fishery existed under pre-diversion conditions?
A BY DR HARDY: Yes, sir, and the conditions which
produced that fishery.
Q Ckay. Once you've attenpted to identify the type
of -- of fishery that existed and the conditions that
produced that fishery, is one of those conditions that
you woul d |l ook closely at a determination of an
appropriate flow regi nme?
A Yes, sir.

21 Q And | assune in determ ning such a flow regi ne you
22 would I ook at the need for appropriate flushing flows;
23 is that correct?
24 A Yes, sir.O
you al so attenpt to specify a mni num
0247
01 flowrate which nust always be present in order to
02 protect the fishery?
03 A Yes, sir.
04 Q Now, once you've determ ned an appropriate
05 flushing flow or series of flushing flows, and once
06 you've determined a mninmmflow rate which nust always
07 be net, would you establish any sort of other flow
08 requirenments in order to reestablish and maintain the
09 pre-diversion fishery?
10 A I think the answer | would give to that is
11 perhaps, again, with the way you stated the question
12 I'mnot sure what you would -- what you were trying to
13 target as your -- your baseline fisheries condition
14 what constituted -- | don't know -- |I'mnot sure
15 understand what that target is.
16 If you have adequate flushing flows, and you' ve
17 established a mnimum flow that you think would protect
18 the fisheries, then one answer | can give is that
19 vyou're already there. And |I'mnot sure then what
20 additional flows you nmight be referring to.
21 Q kay. | believe the way that you defined the
22 mnimumflow as you have used the termin the fl ow
23 recommendations that you've made in the past, and
24 believe in this instance is a flowthat will always be
25 present; is that correct?
0248
01 A Yes, sir.
02 Q Now, in the absence of a significant storage
03 reservoir upstream how would you determ ne a flow that
04 would always be present in a given streanf?
05 A Vel l, one of the first things you would do is | ook
06 at the flow hydrographs and | ook at what the flow
07 duration curves existed for that stream and then if
08 you're looking at it, in nmy mnd, fromthe issue of
09 fisheries, what is the types of habitats that are
10 there, and what flows, vis-a-vis, sonething |like
11 weighted usable area --
12 Q My question is sinpler than that. To determ ne



13 the flow that woul d al ways be present in the absence of
14 a reservoir that could provide storage rel eases,
15 wouldn't you look at the | owest recorded fl ow of
16 record?
17 A That woul d be one way to do it, yes. That one
18 lowest flow would be an observation for the existing
19 period of record of the sinple one | owest flow you
20 have
21 Q Ckay. And in the absence of a storage reservoir,
22 the only way you could be relatively sure that your
23 mnimumfl ow requi rement woul d al ways be present woul d
24 Dbe to set it at the |owest recorded flow, isn't that
25 correct?

0249
01 A In terms of the period of record, yes, sir.
02 Q So if all you were to do is to establish flushing
03 flows and a mnimumflow, we could short circuit this
04 process considerably, couldn't we? W could | ook just
05 at flushing flows, and then | ook at the | owest recorded
06 flow of historic record?
07 A That woul d be one approach, yes, sir.
08 Q Do you think that woul d be an adequate approach to
09 reestablish and maintain a pre-diversion fishery?
10 A Pr obabl y not.
11 Q VWhat nore would you do?
12 A Vll, | think -- 1'"mnot advocating flows that
13 represent the sinple one | owest flow that woul d have
14 existed.
15 I think that you would want flows soneplace a bit
16 higher than that, especially if you had sone inference
17 of what those flows may have done to protect your
18 fisheries.
19 Q So above and beyond establishing flushing fl ows
20 and a mninumflow rate that woul d al ways be present,
21 you would attenpt to establish some other flow regine
22 ainmed at protecting the fishery; is that correct?
23 A Right. If that mninumis as you state the single
24 one observed |owest flow fromthe period of record.
25 Q Now, you indicated, |I believe in response to



questions fromMss Cahill, that your understandi ng of
amnmmflowreginme is the flowthat will always be
present; is that correct?
A I think within the context of that answer ny
testinmony was that the mninumflow | was recommendi ng
woul d constitute the m ni mum fl ow by which you woul d
not want to see flows go bel ow, yes.
Q Thank you.

MR, HERRERA: Thank you, M. Frink. 1'mnot quite
sure where to start here
Q BY MR HERRERA: Dr. Hardy, would you say it's very
important to -- is it -- is one of the nore nmjor steps
in the IFIMprocess the scopi ng process?
A BY DR HARDY: Yes, sir.
Q Coul d you describe the scoping process for ne,
pl ease?
A Briefly?

18 Q Very briefly, yes.

19 A I think in the scoping process, one needs to,

20 first of all, set the objectives of the study.

21 Secondly, | believe froma political arena, you need to

22 nmake sure that all the players involved are at the

23 table in the decision making process fromthe

24 begi nni ng.

25 I think you then go to |l ook at the conditions of
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01 the particular streamsystemyou are dealing wth,

02 identify the appropriate target organisns by which you

03 wll evaluate your instreamfl ows.

04 And then identify whether you suspect physica

05 habitat is Iimting and/or other considerations, such

as water quality, tenperature, other factors that need
to be consi dered.

And then proceed forward with the actua
on-the-ground study design in terns of the specific
del i neati on of reaches, and how many cross-sections,
for instance, you would want to target to collect, the
flow range anticipated to be in issue, so that you can
optim ze your data collection within that area, because
we're always limted by tine, personnel and budget
constraints. And then sinply proceed forward with the
appropriate data coll ecti on nethods.

Then the anal ytical methods, the review of those,
and then nove forward with the interpretation of all of
the study el ements in making up your flow
reconmendat i on.

Q You nentioned earlier that -- | believe it was
1981, maybe it was 1983, that you reviewed some sort of
el ement of one of these studies, nmaybe the initial
scopi ng of one of these instreamflow studies, and
provi ded comments to LA DWP;, is that correct?
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A If I amthinking of the sane thing you are, |
believe it was in reference in about 1989 or so to the
Rush Creek IFIM

Q And that was in the prelimnary phase of the Rush
Creek studies?

A No. | believe at that point, if ny nenory serves



07 neright, it was the initial draft report for the Rush
08 Creek IFIM

09 Q kay. And in other words, what you're saying is
10 you did not participate in any of the scoping of the
11 studies you were considering here today?

12 A No, sir.

13 Q Did you review the scoping process on these

14 studies?

15 A In a general sense, by asking primarily personne
16 fromthe LA DW questions such as, who was invol ved,
17 who was on-site, and at that level, in terms of going
18 through ny checklist of the kind of issues and concerns
19 that were raised and who was invol ved.

20 Q Now, in your understanding of who was invol ved

21 from LA DWP staff, | understand that's sonmewhat

22 secondhand information, but your understandi ng of that,
23 is there anybody el se you woul d have added to that

24 scoping process?

25 A Vll, | think again, | would -- in ternms of
02530
i nvol ved in the scoping

02 process?

03 Q That's correct, yes.

04 A Qovi ously the consultant that was doing the work,
05 the California Departnent of Fish and Game, if there
06 were issues of diversions or other things, you may

07 include the Arnmy Corps of Engineers, if there were T
08 and E species or --

09 Q Specifically for these -- you know, and what --
10 sone of these people that you' ve outlined here, or

11 agencies you've outlined were part of that scoping

12 process.

13 A Correct.

14 Q Was there anybody el se you woul d have added to

15 that, that was not included in that process?

16 A | don't believe so.

17 Q And in the scoping process, would they have

18 addressed the argunment we've seen here between the

19 different types of observations versus the use of Smth
20 and Acitunal (phonetic)?

21 A It is nmy understanding that there was not

22 unilateral agreenent on the use and application of the
23 Smith and Acitunal (phonetic) curve.

24 Q WIll was -- was there a resolve to that?

25 A Not to ny know edge, but | don't know

0254

01 specifically.

02 Q I'"massum ng the resolve is Fish and Gane

03 proceeding with Smth and Acitunal (phonetic)?

04 A Correct.

05 Q Do you know why -- or what the basis for the

06 argument was with Fish and Gane at the tinme of why they
07 preferred Smith and Acitunal (phonetic) versus direct
08 observation, because, as you nentioned, was there tine
09 constraints, nonetary constraints of doing that, or do
10 you know?

11 A | believe that if | interpret the report

12 correctly, the best available information at the tine
13 were the regional curves devel oped by Smth and



14 Acitunal (phonetic) for eastern Sierra trout streans.
15 And that as part of the study design, they attenpted to
16 collect site-specific data. And because of data
17 limtations, were only able to develop sonme life
18 stages.
19 Q And what was -- what was LA DW's conments on the
20 use of those? Wre they suggesting the use of
21 observations, Smith and Acitunal (phonetic), or did
22 they have an opinion on it, or do you know?
23 A I"mnot sure. M only recollections of that are
24 conversations with Dr. Randall Orton where he expressed
25 concern over the Smth and Acitunal (phonetic) curves.
0255
01 Q In your review of the various IFIMreports, did
02 you have occasion to contact the contractors that
03 actually prepared those studies and did the work?
04 No, sir. M conments went specifically back to LA
05 Dwp
06 Q Did you contact, though -- did you discuss your
07 review of that document, or did you ask questions of
08 the contractors that actually prepared those docunents?
09 A No, sir.
10 Q Is there any particul ar reason why you did not?
11 A | was asked -- the information was provided to ne
12 in terns of the draft reports, and | was asked sinmply
13 to performindependent eval uation of what went on and
14 provide that directly back to LA DW
15 Q If you were to have contacted them and you got
16 sone clarification of the points that you've listed in
17 vyour direct testinmony, would you think that there is
18 sone reasons to change your concl usions?
19 A Well, that would really depend upon what the
20 consultants were able to articulate to me in terns of
21 resolving the issues that | have raised.
22 Q Let me kind of wal k you through one -- one that
23 I'malittle nore famliar with, and see if can | do
24 this. Mddle Onens River IFIM  You went on quite
25 considerably about hydraulic sinmulations.
0256
01 Did you use all of the 99 transects in which you
O
there
03 that you have on page 68?
04 A I scanned in the Appendix B of the velocity
05 adjustment factors and correct -- nade sure those data
06 were scanned correctly, and then went through an
07 exercise of plotting up every vel ocity adj ustnent
08 factor.
09 Q So your answer to that is that you used all 997
10 A Yes, sir.
11 Q Are you aware that Jones and Stokes did not use
12 all of the 99?
13 A | believe that there was a subset that were
14 excl uded.
15 Q And why were they excluded?
16 A Because they felt for those few cross-sections in
17 particular, | believe that the hydraulics were not



supported by adequate anal ysis.
Q Whul d you agree with ne if | told you that Jones

20 and Stokes omitted 17 various transects because they

21 did not match the hydrol ogic information?

22 A I"msorry, sir. |I'mnot sure | caught the

23 question.

24 Q Let me reword that again. Jones and Stokes

25 devel oped their information on the 99 transects. And
0257

01 they found that between the normal year flows and the

high flows, that there was a conbinati on of use
thereof, and at various points, that information that
was derived fromall of the transects did not fit very

wel . And subsequently they felt it was an aberration
there and di sregarded 17 transects.

A Then that would sinply reduce nmy percentages from
42 cross-sections at one flow and 40 at anot her by 17
cross-sections, instead of -- the 40 percent would
still represent sonme percentage where | did not agree
with the velocity adjustnment factors.

Q And, in fact, you haven't discussed the velocity
adjustnent factors at all with Jones and Stokes; is

that correct?

A No, sir.

Q Isn't it true that extrenely |low or high flows
beyond the flows that were -- where field data was
collected are the nost difficult to nodel ?

A Not necessarily.

Q Whul d you expand on that a bit?

A It is not uncomon in instreamflow studies where
stage di scharge rel ationships, for instance, are

nonlinear within the range of nmeasured flows. And
maki ng the assunption that they are |inear, produces
spurious or erroneous results.

0258

And al so that the velocity adjustnment factors can
be i nfluenced highly by the calibration procedures used
in the velocities as you nove between your measurenent
points. And there's no guarantee on how node
performance will performeven within the range of
measur e di scharges, |et al one beyond the area of
ext rapol ati on.

Q Wul d you agree with ne that it appears that there
is sone additional information required to cone to the
concl usions that the hydrol ogic simulations are, as you
put them flawed, and that they are not of any use?

A ["mnot sure what additional information you would
be referring to. One has to understand that the
expected rel ati onshi p between roughness in the channe

and di scharge decreases as a function of discharge. |If
| could draw a picture, | think it would help
articulate --

Q That's fine. The point I"'mgetting at here is
that it appears to ne that w thout discussing sone of
the particulars involved in these studies that the
consul tants have actually devel oped, that it's
difficult to draw the kind of conclusions you' ve got.
I think there's sone questions you have in there that
could be answered by these people directly that may
alter your conclusions. And | think the point |'m
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01 trying to nmake is whether or not your analysis is
02 conplete or not, by not having contacted these
peopl e. O
that fromthe standpoint
04 that if the report as presented indicates that the
05 range of velocity adjustnent factors were within
06 accepted ranges of magnitude, and follow ng generally
07 accepted relationships in terns of what they |ook |ike,
08 and in reviewng that information those velocity
09 adjustment factors do not, and that was the best
10 available simulation that they could produce, then
11 would sinply question what else can they tell ne,
12 unless they have corrected those relationships prior to
13 wutilizing themin the nodel.
14 HEARI NG OFFI CER DEL PIERO M. Herrera?
15 VMR, HERRERA: Yes.
16 HEARI NG OFFI CER DEL PIERC | woul d poi nt out that
17 the last soliloquy on your part came unbelievably close
18 to opinion, as opposed to question
19 MR, HERRERA: This is difficult to deal with any
20 way, so I'll watch my opi nions.
21 MR BIRMNGHAM M. Herrera isn't any different
22 than many of the well-qualified attorneys that have
23 been asking questions here this afternoon
24 HEARI NG OFFI CER DEL PIERO | conpletely agree on
25 that point in ternms of representation for all parties
0260
01 here.
02 MR FRINK: | haven't made the m stake of renam ng
03 ny esteened col |l eague, M. Canaday, in sonme ot her
04 habitat form | mght get there yet.
05 HEARI NG OFFI CER DEL PIERC. It nust be getting
06 |ate.
07 MR HERRERA: Yes, it's getting late. Let ne get
08 back to a couple of quick questions here, and we'll see
09 if we can't rap this up fromny perspective.
10 Q BY MR HERRERA: You indicated, also, that you had
11 visited Rush Creek many times. Could you tell me in
12 what capacity you did that?
13 A BY DR HARDY: Yes, sir. Starting | would guess as
14 early as 1967, | frequented nost of the streans on the
15 weastern Sierra at least three tines a year with ny
16 uncle to do fishing. And during the three years |
17 lived in Reno, ny avid pursuit of fly fishing often
18 took me down the eastern Sierra streans and spent tine
19 on those creeks.
20 And for a nunber of years, a close colleague of
21 mne lived in Bishop that | would spend extended
22 periods of tine stonping around those creeks.
23 Q How was the fishing on Rush Creek?
24 A My recollection fromny youth and on is we didn't
25 spend a whole heck of a lot of time on Rush Creek, to
0261
01 Dbe honest.
02 Q Didn't catch many fish?
03 A Not many. If we did, it wasn't worth the effort.
04 Q Did you ook at -- going on to the |IFI M studies,
05 did you look at the studies that were conducted on the
06 Upper Onens?



07 A | did | ook at that study, yes, sir.

08 Q Did you draw any conclusions fromthat study?

09 A No, if ny recollection serves ne right, | thought
10 that in general the study on that particular site was
11 well done. And in terns of the ranges of flows that

12 were being discussed and other things, | felt that

13 there were no significant and pertinent issues to bring
14 before the Board that would extend the length of tine
15 in ny hearing here.

16 Q Did they use Smth and Acitunal (phonetic), or

17 direct observation?

18 A | believe they used a conbination of Smth and

19 Acitunal (phonetic) and site-specific curves, if |

20 renenber.

21 Q And on that subject, bear in mind that we're

22 evaluating all the evidence that's been brought forward
23 to us, and we have the controversy of both the E A

24 report and the Rush Creek report, using both types of
25 scenari os.
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01 VWhat do you propose to do with that two different
02 types of information? Wuld you incorporate both or --
03 do you have some opinion on that?
O

h

05 Q Yes.

06 A Again, | would draw the Board's attention to

07 Dr. Hanson's Exhibit figure nunber Two that's on the

08 board, and draw sone confort |evel that at discharges
09 above, oh, I'll just say 40 cubic feet per second, that
10 the relative change in magnitude of wei ghted usable

11 area, as you increnentally increase the di scharge above
12 that, really doesn't matter which curve you pick. It's
13 sinply a scaling of those curves and differences

14 between discharge. They don't buy you any nore of the
15 farmin terns of weighted usable area predictions.

16 Clearly at discharges on the order of 25 cfs, the
17 relative difference or magnitude of changes in weighted
18 wusable area are basically the sane for either analysis
19 that you would do. And the only point that really

20 requires sonme gray matter controversy or discussion

21 really exists between those two ranges of di scharge,

22 where the relative peaking of the curve with

23 M. Hanson's analysis through E. A versus the

24 California Fish and Ganme previous preference curves are
25 really fundanentally different.
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01 So you can take the results fromboth and apply it
02 below the specified flow range of about 20 to 30 cfs,
03 and you could apply either result at flow ranges above
04 40. And if you wanted to average the two curves and go
05 to town on the intervening curve, you coul d.

06 Q You nmade one ot her coment that was kind of

07 puzzling to me. You indicated that you could use an

08 IFIMto sonewhat reconstruct historic stream

09 conditions.

10 Could you explain that to nme a little bit?

11 A Vll, in alot of instreamflow projects, we're



12 evaluating potential changes in stream geonetry through
13 habitat inprovement. We will often go in and alter the
14 actual cross-section geonetry to what we woul d consi der
15 post-project conditions, or in a nore sinple case,

16 taking the existing cross-sections and deepen them a

17 bit, and add cover. For instance, if you were going to
18 run a cover dependent analysis and rerun those nodel s
19 to get an idea of what those kind of changes may

20 actually produce.

21 Q I think I have one other request or -- could you
22 provide us a copy of your -- the reference that you

23 referred to, your lecture notes -- |I'mnot sure how you
24 referred to that. | think M. Roos-Collins was

25 discussing Fish and Wldlife Service policy with you,
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01 and you were referring to the information in that

02 docunent. Could you provide the Board a copy of that?
03 A Yes. | have a copy that's called, "Using The

04 Conputer Based Physical Habitat Sinulation System

05 PHABSIM" The nost recent edited version is August 15,
06 1993, that | would be happy to provide to the Board.

07 I think if I may al so volunteer, we have al so

08 produced a lab tutorial that explains some of how the
09 nodels work, and how to interpret them that may be of
10 benefit to the Board. |If you would like, we could al so
11 provide this information. 1t helps a lot in

12 interpreting what nmakes a difference and what doesn't.
13 Q I"msure every bit will help in unraveling this

14 puzzle. Thank you.

15 I do have a couple of questions now for M.

16 Morhardt. And thank you, Dr. Hardy.

17 DR. HARDY: Certainly.

18 MR BIRM NGHAM  For record, these are ny copies,
19 and Dr. --

20 HEARI NG OFFI CER DEL PIERO W appreciate him

21 offering themto us.

22 MR BIRMNGHAM He will give you additional

23 copi es.

24 DR. HARDY: Wuld it be permissible to send those
25 on diskette to legal counsel, and let himprint the 400
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01 pages of doubl e-spaced information?

02 HEARI NG OFFI CER DEL PIERC  |I'm sure he's nore

03 than willing to do that.

04 MR BIRMNGHAM |'d be nore than happy to do
O

06 HEARI NG OFFI CER DEL PIERO  Just so long as |

07 don't start hearing about rate payers any nore.

08 MR HERRERA: |I'mtrying to nove it along here in
09 the interest of the rate payers, too.

10 Q BY MR HERRERA: (Quickly, M. Mrhardt, I'ma little
11 bit curious in your plotting of flow relationships

12 versus fish populations that you used in Figure 1

13 annual flows. And we heard testinony that these

14 streans are dynamic with all kinds of fluctuations that
15 a single large event could alter the annual flows

16 significantly.

17 Whul d that change any of your analysis in -- if

18 vyou had daily flows that you plugged into that versus
19 average annual ?



A BY DR MORHARDT: | doubt it. The nine figures that
follow Figure 1 use three different flows. They use
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22 the mean annual flow, the nean nonthly |low flow, and
23 the nmean nonthly high flow And the data are

24 essentially the sane. There's just no correl ation

25 1've also | ooked at some length to try to find other
01 things that mght be correlated in terns of flow

02 events, and | haven't found any yet.

03 The only thing that | think m ght happen is that
04 if you had large short-termflood flows, it mght have
05 a strong short-termreduction in fish popul ati ons,

06 because it's clearly damaging to brown trout fry to
07 have large flows during energence

08 MR, HERRERA: | think that concludes ny questions,
09 gentlemen. W' ve probably got nore here, but ']

concede to ny col |l eague, M. Canaday.

HEARI NG OFFI CER DEL PIERO. M. Canaday, before
you begin, would you like to take a break on this?

I"d like to point out that we've been joined by ny
good friend and an excellent gentlenman, the Director of
the California Departnent of Fish and Gane,

M. Boyd Ki bbons (phonetic) in the back of the room
It's good to see you, Boyd.

Do you want to go now, M. Canaday?

MR, CANADAY: That's fine. A break would be fine.

HEARI NG OFFI CER DEL PIERC We'|| take a break for
ten m nutes.

(Whereupon a recess was taken at this tine.)

HEARI NG OFFI CER DEL PI ERO  Ladi es and Centl emen,
we're going to begin again. M. Frink, you have a
qui ck announcenent ?

0267

MR FRINK: Yes, just in order to neet any notice
requi renents, we're going to hand out, as well as mai
out, a copy of a notice for another field orientation
tour for at |east one of the Board nmenbers. 1'IlIl just
read it real quickly, because we're near the tinme of
the tour.

It's on Novenber 22nd at 1:30, continuing on
Novenmber 23rd, neeting at the visitors' center, the
forest scenic area visitors' center in Lee
Vi ning. A nunber of you have been on these before, or
at least received the notices. It's one short
par agr aph

"Afield orientation tour has been scheduled to
famliarize the State Water Resources Control Board and
Board nenbers with Mono Lake and the Mono Basin
wat ershed and the diversions and uses of water in the
Mono Lake, Mono Basin and the Upper Omens River. The
Tour is for orientation purposes only."

I want to enphasize this part, since we're really
in the mdst of the hearing now.

"Al'l parties may be present during the tour, but
may not present testinony, evidence or argunents
related to the issues to be considered at the hearing.
If you wish to be present or acconpany the Board on the
tour, you nust arrange for your own transportation
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And we'll get those in the mail. But because it's



02 on the 22nd, we're nearly there, we wanted to bring it
03 up today.
04 HEARI NG OFFI CER DEL PIERG.  This is a down park --
05 an optional event? O
have
07 been on two or maybe three of these by now And, you
08 know, we're noticing it not because we expect anybody
09 to be there, but just because we're obligated to notice
10 it.
11 HEARI NG OFFI CER DEL PIERO  It's ny sense that Dr.
12 Stein is not going to be running around in shorts on
13 that one. That's not necessarily true.
14 kay. M. Canaday, you're on
15 MR, CANADAY: Thank you. Actually, before I start
16 with Dr. Morhardt or Dr. Hardy, and since |I've now been
17 given a handle that will follow ne through the rest of
18 ny life, | was curious if that when he | ooked at me, he
19 was -- | ooked at and consi dered wei ghted usabl e area
20 when he arrived at --
21 MR HERRERA: It was suggested that it be changed
22 to Captain Habitat.
23 MR, CANADAY: And | would like to insure ny
24 colleague that it would take water of greater depths to
25 fully wet ny perineter.
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01 HEARI NG OFFI CER DEL PIERG | figured it out.
02 After 5:00 o' clock you get to be funny, right?
03 Q BY MR CANADAY: Dr. Hardy, one of the prem ses of
04 IFIMis that the channel remains stable; is that
05 correct?
06 A BY DR HARDY: Yes, sir the hydraulics assune a rigid
07 Dbed.
08 Q And in what years were these, just for ny
09 recollection, what years were these studies done that
10 are being presented to the Board today for Rush Creek?
11 A VWen were the cross-sections coll ected?
12 Q Um hum
13 A I'd have to go back and look. | believe it was in
14 1987.
15 Q That woul d be for both of the studies?
16 A My i ndependent recollection is that would be
17 true. Although Lee Vining Creek may have been | ater
18 | don't recall specifically --
19 Q I''mnore concerned about Rush Creek. | believe it
20 was at least 1987 for the E.A report. |'mnot sure
21 about Fish and Gane.
22 Si nce those cross-channel sections have been
23 collected, certainly after 1989, there's been
24 significant additional flow in those channels.
25 Wul d you agree that the stream geonetry has
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01 changed since 1989, or since those studies?
02 A It is nmy inpression fromobserving Rush Creek and
03 hearing other testinmony that that would i ndeed be the
04 case.
05 Q Wul d that affect the applicability of the
06 recomendations fromeither one of those studies if the
07 streamis significantly different today than it was
08 when those studies were put on?



09 A It definitely has that potential, sir.

10 Q Earlier in your testinony, you spoke of sonething
11 that's near and dear to ne, and that's biol ogica

12 sense, and that we don't get caught up in these

13 mathematical representations of what a streamis, but
14 we | ook at nore of what a stream coul d be.

15 Is it your sense that if for reasons other than
16 weighted usable area that instreamflows had to be

17 higher than the recomrendations -- the | owest

18 recommendation that's before the Board now, that flows
19 were necessary in those channels for other reasons than
20 for biological sense, that this would cause an i npact
21 on the fisheries?

22 A | believe there would be a potential for that as
23 broadly asked, yes.

24 Q VWhat woul d those, in a broad perspective then

25 what woul d those inpacts be?
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01 A Wel |, for instance, one can -- as Dr. Morhardt

02 expressed in his exanple, very, very high flows at the
03 wong period of tine, for instance, can elimnate

04 successful spawning by way of taking out young of the
05 wyear, or fry, out of the system because the timng or
06 nagnitude of the flows would be too high at a specific
O

08 One can al so experience problens on the other

09 side, for instance, with too low a flow during the

10 winter period. You know, one of a nunber of infinite
11 reasons where that would be possible.

12 Q Do you have a professional opinion of what the

13 magni tude woul d be of too rmuch flow at any particul ar
14 time? Let's say for spawni ng or energence?

15 A Not at this point, sir.

16 Q Dr. Morhardt, | believe on your testinony, in

17 fact, the very first sentence on the top of page 73,
18 again, that you -- you have said -- and |I'mquoting, in
19 quotes, The principal question in deciding on new

20 instreamflow regines is whether or not fish

21 populations will benefit fromthe increased fl ows.

22 Again, | would ask you the question: |If the

23 Board, for reasons of biological sense, chose or

24 required instreamfl ows greater than what you've

25 identified, that it's certainly not that they didn't
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01 benefit, but they would be detrinental to the stream or
02 the fisheries for |ake |evels higher than what the

03 19 cfs or 20 cfs were resulting.

04 A VWhat was the question? | just didn't get the

05 question.

06 Q If -- if, because of a decision that the Board

07 woul d make choosing a | ake level alternative, and to
08 achieve that |ake level alternative, it required flows
09 greater than the 20 or 30 cfs that you indicate -- that
10 the E. A studies indicate that we can't predict

11 whether -- what the actual benefits would be to the

12 fishery, but is it your opinion that it wouldn't be

13 detrinmental to the fishery?

14 A | think it would have to get fairly high to be

15 detrinmental

16 Q And that if these flows were necessary, again, for



17 biol ogical reasons other than just the maintenance of a
18 fishery, such as riparian recovery, either in extent or
19 in diversity, or for allow ng natural channe
20 configuration changes to occur, rather than what sone
21 people have clained as intrusive or heavy-handed for
22 engineering solutions, that that would not be
23 detrinental to the fishery?
24 A It's kind of a broad question, but | think in
25 general, Rush Creek and the fishery in Rush Creek can
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01 withstand fl ows considerably higher than the 19 cfs
02 that were in it when | nade these neasurenents.
03 MR, CANADAY: That's all | have. Thank you.
04 HEARI NG OFFI CER DEL Pl ERO:  Thank you very much.
05 M. Birmnghan?
06 MR BIRM NGHAM M. Dodge and | have an agreenent
07 that if | keep it brief, he'll keep it at three
08 mnutes, so l'mgoing try to keep it as brief as
09 possible.
10 HEARI NG OFFI CER DEL PIERO  You actually agreed to
11 that? |1'mnot asking him |'masking you. | don't
12 expect himto keep his prom se on that.
13 MR, BIRM NGHAM  Actual ly, you' ve known him | ong
14 enough.
15 REDI RECT EXAM NATI ON BY MR Bl RM NGHAM
16 QBY MR BIRMNGHAM Dr. Mrhardt, I'mgoing to ask
17 vyou the easiest question you' ve ever been asked.
18 VWhere were you born?
19 A BY DR MORHARDT: In Bishop.
20 Q And how long did you reside in the eastern Sierra?
21 A | lived there through high school, and then I canme
22 Dback sunmers for a while after that.
23 Q Is your famliarity with some of the streans that
24 you have testified about this afternoon based upon your
25 having been a resident of the eastern Sierra?
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01 A Vll, in part. But of course | also worked for
02 the Departnent of Fish and Gane for a while doing just
03 that, surveying streans.
04 Q Dr. Hardy, | might have sone questions for you.
05 M. Herrera asked you a question about the velocity
06 adjustment factors that were used in the Mddle Onaens
07 IFIM is that correct?0
\ 10, 0, Ulim, .
sir.
09 Q Wbul d you explain for us what vel ocity adj ustnment
10 factors are?
11 A | finally get to draw nmy graph
12 Q If -- if it would help you in your explanation of
13 wvelocity adjustnment factors and with the perm ssion of
14 the hearing officer --
15 DR. HARDY: It would only take a few m nutes, and
16 | think it's a critical point, to clean up the issue
17 that was raised and the question that was asked ne.
18 If | can have your perm ssion, M. Del Piero?
19 HEARI NG OFFI CER DEL Pl ERO. Go ahead.
20 DR. HARDY: | think there's al so sonething about
21 being a university professor, you can't talk w thout
22 standing up and drawi ng on sonething. Again, just in
23 25 words or less, if you --



HEARI NG OFFI CER DEL PIERG  |' m counti ng.

25 DR. HARDY: Can you read sign?
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01 If you'll look at roughness, and I'Il just put
02 down N to indicate roughness in a stream versus

di scharge, basically in an open channel you'd expect a
relationship froma |lot of enpirical observations that
that should do the foll ow ng:

If I have nmeasured out a cross section and
calibration discharge, and let's call it 100 cubic feet
per second --

Q BY MR BIRMNGHAM And you've identified as Q 2?

A Q sub Cfor calibration. W in essence will get

back in the hydraulic nodels a calibration roughness

i ndicated as N sub C on this figure.

Q VWi ch you' ve narked on the vertical axis of the

graph you're draw ng?

A Yes, sir. | will be nore explicit for the

record. What happens in these nodels in PHABSI M or

other hydraulic nodels is if | were to sinulate a fl ow

less than the calibration flow, and in this instance

100 cfs, and I will designate it as @50, indicating 50

cfs, then if one were to cone up and intersect the

rel ati onshi p between roughness and di scharge, one

shoul d get a val ue of roughness indicated as N sub 50,

which, in fact, is greater than the roughness that you

got fromthe nodel based on your initial calibration

data of N sub C, and that's indicated by N sub 50 being
0276

hi gher on this graph

Therefore, in the nodel, when it takes this
calibration roughness, and you tell it, | want you to
simul ate a discharge of 50 cfs, it takes the roughness
fromthe calibration data, at the calibration flow, and
predicts the velocities in the stream But because
this Nvalue is too lowin reality, the conmputation of
t he di scharge at a cross section, in fact, is too
| arge, because the roughness is really in the nodel too
| ow.

Therefore, the velocity adjustnent factor, which
is this ratio between the sinulated di scharge and the
conputational trial in the nodel, will be a value in
the conputational velocities that gives you a di scharge
greater than 50. And therefore, at flows bel ow your
calibration flow, and |I've indicated on the second
figure velocity adjustnent factor as a function of
di scharge, that at flows less than the calibration
di scharge, a VAF of one being unity at a Q of 50, which
is lower than the calibration discharge of 100, you
woul d expect the VAF to be | ess than one.

Conversely, at discharges higher than the
calibration flow, the correspondi ng roughness in the
channel is, in fact, too high. Therefore this ratio is
expected to be greater than one, just from pure

0277

hydraul i c theory.

If the VAF s generally do not follow this
relationship, it is indicative of either an error in
the water surface el evati on nodel i ng, because the
hydraulic radius of the streamis wong and therefore



06 it affects the conputational velocities, or you have
07 the wong roughness indicated for the channel

08 Q Now, you testified, |I believe --

O

You can't inagine how

10 grateful | amthat you waited until after M. Stubchaer
11 left to give us that presentation

12 MR, DODGE: Which slightly exceeded 25 words.

13 DR HARDY: | was being articulate for the benefit
14 of |egal counsel

15 HEARI NG OFFI CER DEL PI ERO. Everybody's funny

16 after 5:00 o' clock

17 QBY MR BIRMNGHAM Dr. Hardy, | believe that you

18 testified that in connection with the m ddl e Onens

19 IFIM you had questions about 40 percent of the VAF

20 calculations that were prepared in connection with that
21 IFIM is that correct?

22 A BY DR HARDY: Yes, sir.

23 Q Coul d you pl ease expl ain how or what caused you to
24 question the 40 percent of those vel ocity adjustnent

25 factor cal cul ations?
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01 A For many of the velocity adjustnent factors that I
02 reviewed in the report -- | amdrawi ng a graph of VAF
03 versus discharge. On many of the cross-sections, the
04 velocity adjustment factors would have rel ati onshi ps
05 that look like that. There were others which goes up
06 goes down, and goes back up --

07 Q For purposes of the record, can you pl ease

08 identify the graph that you are now working on as

09 Nunber 3?

10 A Yes. | have indicated the initial graph of

11 roughness versus di scharge as Nunber 1. VAF versus

12 discharge theoretical relationship as Nunber 2, and

13 exanpl es of VAF versus discharge for the study under

14 di scussion as Nunber 3.

15 O her VAF relationships in that study, in fact,

16 went the opposite direction as what woul d be expected
17 from hydraulic theory.

18 Q Explain to me in as sinple terms as you can why
19 that would cause you to be suspect of the cal cul ati ons?
20 A VWl |, when | teach this course, the first thing we
21 attenpt to do in teaching our students is that one of
22 the critical things you exam ne in your hydraulic

23 simulations to eval uate the adequacies of those, is to
24 exanmine these relationships. And if they don't follow,
25 generally, this theoretical relationship as indicated
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01 in nunber -- Figure Nunmber 2 on the easel, and they

02 look like these relationships as indicated in Nunber 3,
03 you have sone potential problemw th your water surface
04 elevations and/or your velocity calibrations and

05 sinulations in the nodel.

06 MR BIRMNGHAM M. Del Piero, may we have the
07 piece of butcher paper that Dr. Hardy has been witing
08 on marked next in order for LA DW. And | believe that
09 it would be LA DWP Number 78.

10 HEARI NG OFFI CER DEL PI ERO.  njection? No

11 objections. So ordered.

12 (LA DWP Exhi bit Number 78
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13 was marked for identification.)

14 MR SMTH M. Birmngham actually, | think it's
15 77.

16 MR BIRM NGHAM  We have marked one other --

17 MR SMTH: One other?

18 MR Bl RM NGHAM  Yes.

19 MR SM TH. Ckay.

20 HEARI NG OFFI CE DEL PI ERC  Does that concl ude your
21 questions?

22 MR BIRM NGHAM No, it does not.

23 HEARI NG OFFI CER DEL PIERO. It does not. Ckay.

24 QBY MR BIRMNGHAM Wth that explanation in mnd

25 the explanation you' ve given us in connection with your
01 preparation of LA DWP 78, is there anything that anyone
02 could tell you about how the vel ocity adjustnent

03 factors were calculated that would satisfy the concerns
04 that you' ve expressed about those cal cul ations?

05 A | don't think so. |If the velocity adjustnment

06 factors in that report that |I've articul ated | ook Iike
07 exanples as indicated on LA DWP, Exhibit 78, in Figure
08 MNunmber 3, it's sinply indicative of either errors in
09 the water surface and/or the velocities. And if they
O

t corrected or analyzed, or if there is nothing

11 you can do, then relying upon those will produce

12 erroneous results when you go forward, in particular

13 with the habitat nodel.

14 Q Now, 1'll address this question to either of you

15 or both of you. You were asked, both of you, questions

16 about the pre-diversion fishery that existed in Rush

17 Creek and in Lee Vining Creek

18 | don't knowif both of you were present, but I

19 will ask both of you to assunme that there has been

20 evidence that -- it has been suggested that in Rush

21 Creek, below -- Rush Creek prior to diversions, there

22 were .75 adult fish per linear foot in Rush Creek

23 Dr. Hardy, do you have an opinion as to whether or

24 not that is a reasonable estimate of the nunber of

25 adult brown trout that existed in Lee Vining or --
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01 excuse nme, in Rush Creek prior to DW' s diversions?

02 A BY DR HARDY: M opinion on that is I find it just

03 inpossible to believe.

04 Q Wbul d you explain the basis of that opinion?

05 A I"man avid fisherman and have made ny life doing

06 instreamflow studies and stonping around nost of the

07 internountain west and great basin areas of California,

08 Arizona, Nevada, U ah

09 And |'mjust not aware of streans |ike Rush Creek

10 or Lee Vining Creek that just sustain that nunber of

11 fish per linear foot of stream | just find it

12 i nconprehensi bl e.

13 Q Dr. Mrhardt do you have an opi nion on that

14 question?

15 A BY DR MORHARDT: | think it's extrenmely unlikely.

16 The hi ghest nunber of fish per mle in the eastern

17 Sierra by far is in the section of the Oaens gorge,

18 just downstream from Lake Crowl ey. And that's about

19 4500 fish per mle, which maybe is in the range of .75



20 per linear foot.
21 But that's so far renoved from any other stream
22 including all the other streanms, that -- except for Hot
23 Creek, which I think is a very special case, which is
24 sonmewhat less, that the -- | just think it's basically
25 inpossible.
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01 Q Dr. Morhardt, how do eastern Sierra streams or --
02 let nme restate the question. Are eastern Sierra
03 streans conparatively productive or unproductive
04 conpared to streans in other parts of the western
05 United States?
06 A ["lI'l have to have Dr. Hardy answer that, because
07 I'monly famliar with streans in the eastern Sierra.
08 Q Dr. Hardy, do you have an opinion on that
09 question?
10 A BY DR HARDY: Yeah. M basic inpression fromny
11 know edge of the fisheries information is that the
12 eastern Sierra streans to nme are nost typical to the
13 south slope streans in Utah, which are typically | ower
14 productive streans than any other streans in the
15 internmountain west that |'ve dealt with.
16 Q Have you dealt with streanms in Mntana?
17 A On occasi on.
18 Q Dr. -- excuse ne. M. Dodge asked, | believe,
19 Dr. Morhardt a question about a nethod used to
20 calculate mininumflows for streans. He referred to it
21 as the Tenant Method, and al so asked whether it's known
22 as the Mntana Met hod.
23 Do you recall those questions either of you?
24 A BY DR MORHARDT: | do, sure.
25 A BY DR HARDY: Yes.
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01 Q ["I'l direct this question again to both of you.
02 Do you have an opinion concerning the applicability of
03 the Montana Method or the Tenant Method to eastern
04 Sierra streans?
05 A BY DR HARDY: Well, 1'lIl take a shot at that first.
06 M one issue, | guess, with the application of the
07 Tenant or Montana Method to eastern Sierra streans is
08 that the type of stream systens from which that
09 relationship was devel oped are very different than the
10 type of streamthat exists in the eastern
Sierras.O
anyway, | have not seen any
12 attenpt to validate that nethodol ogy as being
13 applicable or appropriate to eastern Sierra streans.
14 Q Dr. Morhardt, M. Dodge asked you a question which
15 elicited a response that you had actually used the
16 Montana or Tenant Method to cal culate or estimate
17 mninmumflows for Parker and Wal ker Creeks in the Mno
18 Basin; is that correct?
19 A BY DR MORHARDI: That's correct.
20 Q Wbul d you pl ease explain why you used the Tenant
21 or Mntana Method to cal cul ate those mni mum fl ows?
22 A Because we had no information at all that we could
23 use other than just what the flow regi me had been.
24 That nethod, | think nost people would agree, one would
25 only use in the absence of data. |It's regarded as an
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01 office sort of a nethod.

02 Q Again in response to a question by M. Dodge,

03 Dr. Mrhardt, you started to tal k about an anal ysis

04 that you had done conparing the popul ati on of what you

05 terned bigger fish, fish in excess of, | believe you

06 said 12 inches, in Rush Creek to other creeks.

07 Do you recall that statement you began to make?

08 A Yes, | do.

09 Q And M. Dodge stopped you. What was the result

10 when you | ooked at how fish 12 inches or bigger in Rush

11 Creek conpared to other streans?

12 A Well, there seens to be a threshold -- the reason

13 we didn't include themin the analysis in the first

14 place is that two-thirds of the streans in the eastern

15 Sierra don't have any fish that size. So it's a snall

16 popul ation of streans you're left with.

17 O streanms in the 10 to 20 cfs range, in which

18 Rush Creek lies at present, Rush Creek has as many or

19 nore than any other stream The only streans that have

20 nore fish that are 12 inches |ong are Mamoth Creek,

21 just adjacent to the Hot Creek fish hatchery. And

22 Deinstadt stated in his reports here that he thought

23 many of those fish mght have escaped fromthe fish

24 hatchery.

25 Hot Creek has themas well. And the Bishop Creek
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01 canal, which I think had flows of about 19 cfs, that

02 was the nean nonthly flow for the nonth when Dei nst adt

03 sanpled it, had quite a few nore, also.

04 Q There were questions about, | believe from

05 doctor -- excuse me, M. Herrera, that were answered by

06 Dr. Hardy, about the use of Smith and Acitunal

07 (phonetic) curves. And in fact, they were used in the

08 Department of Fish and Gane |FI M

09 Not wi t hst andi ng the controversy over their use as

10 opposed to habitat specific -- or site-specific

11 curves. The name Smith and Acitunal (phonetic), where

12 does that come from Dr. Hardy?

13 A BY DR HARDY: | believe it is the authors of the

14 Habitat Suitability Curves in the Eastern Sierra Trout

15 Streans.

16 Q Do you know the Smith in that Smith and Acitunal

17 (phonetic)? Who is that Smth?

18 A My di stingui shed col |l eague, Gary Smith, who is

19 here at the back of the room

20 Q You say your distinguished coll eague? For whom

21 does Gary Smith work?

22 A California Departnent of Fish and Gane.

23 Q And did M. Smith have any connection with the

24 |IFIMs that were being prepared in connection with the

25 Rush Creek study for Department of Fish and Gane?
0286

01 MR, DODGE: (bjection. This goes well beyond any

02 cross-exam nation.

03 HEARI NG OFFI CER DEL PIERO It does. | know

04 you're allowed to exanm ne beyond what has taken pl ace

05 in terns of direct or cross-exam nation.

06 The question | have, beyond attenpting to coment

07 on the credibility of the witnesses that may be called

08 by the Departnent of Fish and Ganme, is what the



09 relevance of the question is?

10 MR BIRMNGHAM [|'mnot trying to comment on
11 M. Smth's credibility, M. Del

Piero.O

HEARI NG OFFI CER DEL PIERO Are we establi shing

13 authorship of the study?

14 MR BIRM NGHAM  Actually, this relates to -- not

15 credibility --

16 MR DODGE: In the interest of tinme, 1'd like to

17 withdraw t he objection.

18 HEARI NG OFFI CER DEL PI ERO. Okay. Wat was the

19 last question?

20 (Whereupon the record was read as requested.)

21 MR BIRM NGHAM That was a terrible question.

22 Let nme just ask it again.

23 HEARI NG OFFI CER DEL PI ERO.  You want to withdraw

24 the question, or rephrase it?

25 MR BIRMNGHAM | will wthdraw the question.
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01 QBY MR BIRMNGHAM Isn't it correct that M. Smth

02 was, in fact, the Departnment of Fish and Gane

03 administrator responsible for the preparation of the

04 Rush Creek IFIMfor the Departnent of Fish and Gane?

05 A BY DR HARDY: | believe his nane is stated as such

06 on the report.

07 Q Dr. Morhardt, M. Dodge at the conclusion of his

08 cross-exam nation of you asked a question about

09 popul ation data on Rush Creek at higher flows, higher

10 than 19 cfs. And | believe you responded that you had

11 no fish popul ation data from Rush Creek at flows higher

12 than 19 cfs.

13 Was that your testinony?

14 A BY DR MORHARDT: Yes, it was.

15 Q Was that correct?

16 A Vll, | was referring to data that we had

17 collected at E.A. | subsequently recall that the

18 testinmony of Dr. Carl Meesic, which will be upcom ng,

19 does, in fact, include popul ation estimates through

20 1993, so there are data at higher fl ows.

21 Q What do those data show in terns of fish

22 popul ation changes with higher flows that were

23 instituted in 19897

24 A It appears to nme that the popul ations are varying

25 in the same way they did prior to that, and they're
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01 about of the sanme magnitude.

02 HEARI NG OFFI CER DEL PI ERO. Excuse ne. Just for

03 ny owmn clarifications. 1s that data, or are those

04 estimtes?

05 DR. MORHARDT: These are popul ation estimates that

06 are derived from-- they're derived the sane way the

07 wearlier ones were, fromelectrofishing data.

08 HEARI NG OFFI CER DEL PI ERO. Okay. But they are

09 estimates, not hard nunbers at this point in ternms of

10 1993 popul ation?

11 DR. MORHARDT: | believe they are hard nunbers.

12 They're called estinmates, because the data that are

13 <collected froma small section of streamare then --

14 HEARI NG OFFI CER DEL Pl ERC.  Extrapol at ed?

15 DR. MORHARDT: Yeah, extrapolated fromthe rest of



16 the stream But that's been the case all al ong.

17 HEARI NG OFFI CER DEL PI ERO  Ckay.

18 | need to point out to you, M. Birm ngham

19 that --

20 MR BIRMNGHAM That if I'mgoing to hold

21 M. Dodge to his representation, | probably better sit

22  down.

23 HEARI NG OFFI CER DEL PIERC | think so.

24 MR BIRM NGHAM | have just one further question

25 that I'd like to ask Dr. Hardy. And this relates to a
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01 question that was asked by M. Dodge.

02 QBY VR BIRMNGHAM M. Dodge -- and | want to nake

03 sure | understand it, because you testified in response

04 to a hypothetical question, Dr. Hardy, by M. Dodge

05 about how the 80 percent of maxi num habitat in the

06 streamas it exists today would relate to a stream as

07 it existed pre-diversion.

08 And M. Dodge made a whol e series of

09 representations to you about how pre-diversion the

10 streamwas narrower and had been w dened by the

11 destruction of riparian vegetation.

12 Do you renmenber the series of assunptions that

o

14 A BY DR HARDY: Yes, sir.

15 Q Wbul d you explain your answer to himthat -- what

16 was your answer to hinP

17 A My answer, basically, was that the conditions that

18 exist now, that cross-section data was dependent upon,

19 and I will use the exanple of 20 cubic feet per second,

20 existing in a channel that is broad and denuded of

21 vegetation and very shallow at a specific |ocation.

22 If you were to take that same 20 cubic feet per

23 second and put it into a channel that would be

24 indicative of conditions prior to that, this would be

25 the assunption of what it |ooked |ike pre-1941, the
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01 habitat values you would get for that same unit anount

02 of discharge woul d be higher.

03 And the idea there is that if you take 80 percent

04 of the habitat value based on a crummy | ooking stream

05 and set it, and then you take that sane flow anount and

06 put it down a streamthat has now good structural

07 diversity and integrity, you wind up with nore habitat

08 per unit discharge.

09 MR, BIRM NGHAM  Thank you. | have no further

10 questions.

11 HEARI NG OFFI CER DEL PI ERG  Thank you very nuch.

12 M. -- I'msorry. Mss Cahill.

13 M5. CAHILL: This will be brief.

14 RECROSS- EXAM NATI ON BY Ms. CAHI LL

15 Q Dr. Hardy, | recall you discussing with

16 M. Roos-Collins Table 3A-3 fromthe EIR | assume you

17 renenber it.

18 A BY DR HARDY: Yes, mm'am

19 Q If you were to develop on-site criteria curves,

20 would you take all your data at a flow that was | ower

21 than the zero percentile flow for that strean?

22 A No. If | were to go out and attenpt to devel op

23 site-specific curves, | would want to coll ect



24 observations froma w der range of flows as |I could
25 physically collect the data in the stream
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01 Q So woul d you then have a criticismof the E A

02 study based on the fact that they took all of their

03 observations at 19 cfs?

04 A Fromthat viewpoint, it would be a criticism

05 Q Thank you.

06 Dr. Mrhardt, we've now seen the Deinstadt studies
07 that were provided to us by California Trout. And

08 believe you' ve testified that you used information from
09 these studies in your analysis; is that correct?

10 A BY DR MORHARDI: That's correct.

11 Q And did you incorporate the biological and

12 physical characteristics of the streans in your

13 anal ysis?

14 A Yes, | did.

15 Q And whi ch ones.

16 A Most of them W nade sonme synthetic variables
17 wusing a variety of them W tried to -- | think

18 basically alnmst all of them

19 Q And did you use food abundance as a factor that
20 was included in your analysis for these streans?

21 A No, | think not. W didn't have food abundance
22 froma very large percentage of the streans, so we

23 weren't able to produce that.

24 Q Can food abundance effect the size of the trout
25 popul ation?
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01 A Ch, vyes.

02 Q So woul d you agree that you were not able to

03 consider a major factor other than flow that can effect
04 the size of trout populations in the eastern Sierra

05 streans?

06 A That's correct.

07 MS. CAHILL: Thank you. That's all | have.

08 HEARI NG OFFI CER DEL PI ERG  Thank you very nuch.
09 M. Dodge? | won't hold you to the three m nutes,

10 M. Dodge.

11 MR BIRMNGHAM  Nor will 1.

12 MR, DODGE: Unfortunately, |1'mgoing ask Dr. Hardy
13 a question, so | don't think |I can guarantee --
O

R HARDY: The answer's yes.

15 MR DODGE: It's a why question, Dr. Hardy.

16 HEARI NG OFFI CER DEL PIERO. Don't go too fast,

17 guys, I"'mwiting this down.

18 RECROSS- EXAM NATI ON BY MR DODGE

19 Q In response to Mss Cahill's question that you

20 woul d want a broader range of flows than

21 19 cfs in order to get site-specific utilization

22 curves, you said, yes, you would. And if that was a

23 criticismof E A's approach, why would you want a

24 broader range of flows?

25 A BY DR HARDY: Wll, basically the idea there is you
0293

01 would want to try to maxim ze conditions under which

02 your observation data was taken. Primarily, the

03 fundanental problemw th suitability curves is that

04 they are surrogate for what we know to be true fish



05 behavior on selection of streamlocations. They really
06 select energetically favorable positions.
07 Q And, in fact, at 19 cfs E. A was able to sanple
08 very little deep water habitat, correct?
09 A That in one sense is true. The other thing to --
10 Q | said yes or no, sir.
11 A Yes, if | can expl ain.
12 HEARI NG OFFI CER DEL PIERO  The answer is yes.
13 MR, DODGE: Thank you. Just a couple nore
14 questions. A question for Dr. Morhardt.
15 Q BY MR DODGE: M. Birm ngham asked you about .75
16 fish per linear feet. And you related that to the
17 Oaens CGorge at 4500 fish per mle
18 Wul d you agree with ne that 4500 fish per mle is
19 nore than .75 fish per linear foot?
20 A BY DR MORHARDT: Wuld you care to tell me exactly
21 what it is, if you know?
22 Q I"mtrying to elicit fromyou that 4500 divi ded by
23 5,280 is greater than three fourths.
24 A That's probably correct.
25 Q Now, the last line of questions, again, for you,
0294
01 Dr. Mrhardt, and this relates to the questions that
02 M. Roos-Collins was asking. And he pulled out
03 Cal-Trout Exhibit 23 and Cal - Trout Exhibit 24. And he
04 was trying to elicit fromyou as to whether the various
05 streans described in that were conparable to Rush
06 Creek.
07 And you testified that they nust be -- they nust
08 be the nost conparable to Rush Creek, because you had
09 all the streans along the eastern Sierra.
10 Do you recall that testinony?
11 A Yes.
12 Q Now, in fact, that's not quite true, is it?
13 Because there are a couple of streans along the eastern
14 Sierra that are not included?
15 A It's true. There are a couple that are not.
16 Q And one of themis the Upper Onens River.
17 A That's correct.
18 Q And M. -- |'ve forgotten his name. Wwo is the
19 representative of the -- M. Haselton and you
20 established that the Upper Onens R ver was spring fed.
21 Do you recall that?
22 A | do.
23 Q And it was |ow gradient; do you recall that?
24 A Well, it's | ow gradient down at Arcul arius Ranch
25 yes.
0295
01 Q Now, woul d you agree with nme that pre-diversion
02 Rush Creek, below the narrows, was |ow gradi ent and
03 spring fed?
04 A | don't think it's as | ow gradient as the Oamens
05 River at that |ocation, but | haven't checked it out on
06 a topo sheet, and I believe that it had sone spring
07 flowinto it, but I doubt that had anything |like the
08 nmagnitude that the Omens R ver has.
09 Q But woul d you agree with me that the great bul k of
10 to other streans in the eastern Sierra are nuch higher
11 gradient than Rush Creek bel ow t he narrows?

A Yes. That's correct.



13 Q And woul d you agree with me that conpared to Rush
14 Creek below the narrows, they have little spring O

\ 10, 4, Ul

16 A | don't really know the magnitude of the spring' s
17 feeding. But | would agree that they probably have
18 wvery little in general.

19 Q So that would you agree that one coul d make an
20 argunent that the nost conparabl e section,

21 pre-diversion to Rush Creek below the narrows, is in
22 fact the Upper Oaens River?

23 A It's not inpossible. | nmight have been tenpted to
24 use the data fromit, had it not been collected at a
25 tinme the spawning run was there.
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01 MR, DODGE: Thank you, sir. | have no nore
02 questions.
03 HEARI NG OFFI CER DEL Pl ERO:  Thank you very much,
04 M. Dodge. M. Roos-Collins?
05 MR ROCS- COLLINS: No further questions. Although
06 | do have a request of Dr. Hardy. | request that you

07 forward the compilation of |lecture notes, and also the
08 Orange Paper to ne so that | can eval uate whether to
09 introduce themas exhibits.

10 MR BIRMNGHAM | will provide M. Roos-Collins
11 with a copy at the sanme tinme that | provide a copy of
12 the lecture notes to the State Board. And I wll also
13 provide to M. Roos-Collins and the State Board, if it
14 so desires, a copy of what we referred to as the Orange

15 Paper.

16 HEARI NG OFFI CER DEL PIERO Is that acceptable,
17 M. Roos-Collins?

18 MR ROCS- COLLINS: | thank M. Birm ngham

19 HEARI NG OFFI CER DEL PIERG  Can we get those by
20 say Monday?

21 MR, BIRM NGHAM By Monday. That's a question
22 we'll have to ask Dr. Hardy.

23 HEARI NG OFFI CER DEL PI ERC  The reason | ask that

24 is because that's when our next day is that we're
25 schedul ed for hearing.

0297
01 M5. CAHILL: We would request a copy of those
02 docunents, also.
03 HEARI NG OFFI CER DEL PIERO If originals are
04 nmade -- if there's a problemin ternms of making that

05 information avail able, although tonorrowis a state
06 holiday, Friday is not. And given nmy wonderful working

07 relationship with our reproduction staff, | can

08 probably get copies made.

09 Al though I don't want to make that request unless
10 | absolutely have to. |If you can get them for us by

11 Friday, fine, if you can't, if we can get the originals
12 by Friday --

13 MR BIRMNGHAM | think given the fact that it is
14 a federal holiday tonmorrow, it would be inpossible to
15 get them by Friday, because the only way we coul d get
16 themby Friday would be to have Dr. Hardy return to

17 Utah and express mail themto us.

18 HEARI NG OFFI CER DEL PI ERC: How many pages are

19 they, Dr. Hardy? That's then?

20 DR. HARDY: These are them Mne is the O ange



21 Paper. This is the nost current version, which is
22 probably 240 pages.
23 HEARI NG OFFI CER DEL PIERO | don't want any work
24 product in this, but can we get those and give themto
25 our duplication fol ks?

0298
01 MR BIRM NGHAM There is work product in this --
02 in this docunent.
03 HEARI NG OFFI CER DEL PIERO.  And how long will it
04 take you to go through and white it out if you --
05 MR BIRMNGHAM | can have that to you by
06 Friday.
07 MR FRINK: M. Del Piero, |I don't believe our
08 staff is in a big hurry to get it. | don't know about
09 everybody el se.
10 HEARI NG OFFI CER DEL PIERO: M. Frink, | don't
11 know if our staff's in a big hurry or not, but the
12 consideration is that |'msure there are sone ot her
13 people who would Iike a chance to see it as
14 expeditiously as possible particularly since we've got
15 hearings starting on
Monday. O

I normally wouldn't go to this effort in ternms of

17 docunentation, but since no one's seen this materi al
18 before, it's appropriate to get it copied as quickly as
19 possible.
20 If for nothing else, we'll make eight copies for
21 our own staff, and M. Birm nghamcan follow up with
22 the regular ten copies to us later on.
23 MR BIRM NGHAM VWhile we're tal ki ng about
24 exchangi ng docunents, we have been after sonme docunents
25 for sone tine --
0299
01 HEARI NG OFFI CER DEL PIERO  Let's focus on this
02 one first so we can get that out of the way. | still
03 have to ask Ms. Scoonover if she's got any recross.
04 Can you get us a reworked version of that m nus
05 work product by Friday norning?
06 MR Bl RM NGHAM  Yes.
07 HEARI NG OFFI CER DEL PIERO Fine. Are you worKking
08 on Friday, M. Canaday?
09 MR CANADAY: Al ways.
10 MR BIRM NGHAM W woul d request a copy al so.
11 HEARI NG OFFI CER DEL PI ERO. M. Canaday, can you
12 inpose on our reproduction staff to at |east nake
13 copies for each party. And then M. Birm ngham after
14 we neke at | east one copy for each party, you can then
15 followup with the regular copies that we require for
16 our record; is that okay?
17 VMR BIRM NGHAM  That woul d be fine.
18 DR. HARDY: M. Del Piero, | have a question. W
19 still have not resolved the issue of the O ange Paper.
20 HEARI NG OFFI CER DEL PI ERO. | understand. |
21 haven't forgotten about it. Tell ne how many pages the
22 Orange Paper is.
23 DR HARDY: |It's 200 and plus pages. | believe
24 that there's a copy in the -- perhaps here in
25 Sacranento with California Departnment of Fish and Gane.
0300

HEARI NG OFFI CER DEL PIERC. Is that true?



02 MR LEE: | think I've got a copy. | believe it's
03 250 pages. | have one at ny office.

04 HEARI NG OFFI CER DEL PIERC. Do you -- would it be
05 beyond --

06 MR THOWAS: Dr. Hardy is one of the consultants
07 fromthe Departnent of Fish and Gane.

08 HEARI NG OFFI CER DEL PIERC | understand that. Do
09 you have work product in there.

10 MR LEE: No.

11 HEARI NG OFFI CER DEL PIERO It's a cl ean copy?

12 MR LEE: As | recall

13 DR HARDY: | think it would be best if I, upon ny
14 return tonorrow norning, Fed Ex a copy to

15 M. Birm ngham of the docunment | amreferring to.

16 HEARI NG OFFI CER DEL PIERC: Can you arrange to

17 have copies of that nmade avail able to everyone by --

18 how many pages is it -- 2007

19 DR. HARDY: The two potentially could be all over
20 200 pages, M. Del Piero.

21 MR, LEE: A social studies report.

22 HEARI NG OFFI CER DEL PIERO  Federal Express it,

23 Dr. Hardy, okay?

24 DR HARDY: Yes, sir.

25 HEARI NG OFFI CER DEL PIERC. M. Birmingham if you

0301

01 <can arrange to have copies of that docunent for

02 everyone on Nbonday.

03 MR BIRMNGHAM | will try to have copies to

04 everyone by MNbonday.

05 HEARI NG OFFI CER DEL PI ERO  Ckay.

06 M. Roos-Collins is that acceptable, sir?

07 MR, ROCS- COLLINS: That's acceptable. And | thank
08 M. Birmngham No questions.

09 HEARI NG OFFI CER DEL PI ERO  What haven't you got,
10 M. Birm nghan?

11 MR BIRM NGHAM W' ve been trying for quite sonme
12 time to get sone information from M. Trihey concerning
13 sone habitat studies that were conducted by his staff.
14 HEARI NG OFFI CER DEL PI ERO  Yeah, but he hasn't

15 been called as a witness yet, has he?

16 MR BIRM NGHAM Not that |'m aware
of . O

Since he hasn't

0302

18 introduced evidence not in the record yet, it's going
19 to be inmpossible for me to demand that ahead of tine.
20 At the appropriate tine, however, M. Birm ngham
21 1'll be happy to nmake the sane arrangenents as we're
22 maki ng here today.

23 MR Bl RM NGHAM  Ckay.

24 HEARI NG OFFI CE DEL PIERC kay. M ss Scoonover,
25 do you have any questions on recross?

01 M5. SCOONOVER: | have no questi ons.

02 HEARI NG OFFI CER DEL Pl ERC:  You have no

03 questions. kay. Anyone else? M. Haselton's gone,
04 again. Ckay.

05 Any further questions? M. Frink? Does staff
06 have anyt hi ng?

07 MR FRINK: | don't believe so. | did have one
08 other announcenent, and this one's real short.



HEARI NG OFFI CER DEL PIERO Let me just express ny

10 appreciation to Dr. Mrhardt and Dr. Hardy.
11 Thank you very much gentl enen for your time and
12 patience. W appreciate it.
13 M. Frink?
14 MR FRINK: Yes, the other announcenent is for
15 planni ng purposes on getting various w tnesses or
16 consultants here.
17 The first w tness schedul ed for Monday norning is
18 M. Calkins of the EPA. And | believe that's their
19 only wtness.
20 And following that, we'll proceed with the
21 Department of Water and Power presentation, | believe.
22 HEARI NG OFFI CER DEL PI ERO  Yes, sir.
23 MR, THOVAS: Fromthe Departnent of Water and
24 Power, does M. Collins then follow --
25 HEARI NG OFFI CER DEL PIERO Can we get a listing
0303
01 of who you plan on calling next, M. Birm ngham so
02 everyone can be prepared?
03 VR, Bl RM NGHAM  Yes.
04 HEARI NG OFFI CER DEL PI ERC  And maxi m ze our
05 opportunities in terns of getting things out of the
06 way.
07 MR BIRM NGHAM  Qur next witness will be
08 Dr. Joseph CGel (phonetic), and at the request of
09 M. Canaday we will present M. Tilliman with Dr. GCel
10 (phonetic) as a panel.
11 After, that we will present the testinony of --
12 excuse me. O -- the return of Dr. Beschta probably.
13 Then we will have John Pincino (phonetic) and
14 Dr. Joseph Vadoric (phonetic) who will testify on the
15 subject of air quality.
16 HEARI NG OFFI CER DEL PIERC.  And we all know t hat
17 Monday and Tuesday nights. W're going into nighttine
18 sessions. |1'd do it on Wdnesday, but | have to get in
19 an airplane and fly to San Bernardi no for a Thursday
20 norning hearing on Big Bear.
21 So Monday and Tuesday nights, plan on enjoying the
22 evening with us, Ladies and Gentl enen.
23 Unl ess | hear something nore -- M. Birm nghan?
24 MR BIRM NGHAM Are we starting at 8:30 on
25 Monday?
0304
01 HEARI NG OFFI CER DEL PIERO  Monday nmorning -- wait
02 a second. Do we have a notice problemin terns of
03 starting at 8:307?
04 MR FRINK: The only day that we noticed a tine
05 for was the first day of hearing.
06 HEARI NG OFFI CER DEL PI ERO Fine. Ladies and
07 GCentlenmen, we're going to start at 8:30 on Monday
08 norning, okay?
09 MR, LEE: Have we resolved that we're going to
10 neet on Decenber 1st or not?
11 HEARI NG OFFI CER DEL PIERO Decenber 1st is a day
12 that we're going neet, unless | hear sonething
13 otherwise. | talked to M. Petit |ast night, and
14 Decenber 1st is a day we're going to neet.
15 MR, DODGE: Could we address that on Monday,
16 M. Chairman? | want the check ny schedul e.



MR FRINK: Al though we don't have a noticing

mstarting at 8:30 Monday norni ng, we woul d have

19 a problemwith M. Calkins of the EPA, who had
20 expressly requested and had been given the tinme of
21 9:00 a.m Mbnday nor ning.
22 HEARI NG OFFI CER DEL PIERO. Then it will be
23 9:00 o' clock, Ladies and Centl enen.
24 MR, BIRM NGHAM  Now, where are M. Dodge and | to
25 neet you and M. Stubchaer tonorrow?
0305
01 HEARI NG OFFI CER DEL PIERO Qut by a fl agpol e and
02 we're going to practice the pledge of allegiance.
03 Ladi es and Gentl enmen, thank you very much for your
04 kindness and consideration. W'Il see you next week.
05 (Wher eupon the proceedi ngs were adj our ned
06 at 5:57 p.m)
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