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SACRAMENTO, CALI FORNI A
TUESDAY, AUGUST 19, 1997
---000---
HEARI NG OFFI CER STUBCHAER: Morning. We will
reconvene the Delta Wetlands Project Water Rights hearing.
The remaining item of business to create the record for this
case is the cross-exanm nation of the rebuttal testinony.

For purpose of planning, | would like to have a show of
hands of those who intend to cross-exam ne on the rebuttal
testi mony.

Oh, boy, | amjust going to go down the list.

Delta Wetl ands Project, how |l ong do you think your
cross-examnation will --

M5. BRENNER: O others?

HEARI NG OFFI CER STUBCHAER: O ot hers.

Are you going to cross-exam ne yourself?

MS. BRENNER:  Yes.

I'd say an hour and a half, for all others.

HEARI NG OFFI CER STUBCHAER: M. Nonel i ni ?

MR. NOVELLINI: 1'd say about a half hour.

HEARI NG OFFI CER STUBCHAER: M. Mdss?

MR. MOSS: Probably about 20 nmi nutes.

HEARI NG OFFI CER STUBCHAER: M. Roberts?

MR. ROBERTS: Fifteen, twenty mnutes.

HEARI NG OFFI CER STUBCHAER: M. WMaddow?

MR MADDOW  About 30 mi nutes.

HEARI NG OFFI CER STUBCHAER: M. Etheridge?

MR, ETHERI DGE: About half an hour.

HEARI NG OFFI CER STUBCHAER: |s Departnent of Water
Resour ces here?

UNI DENTI FI ED VO CE: W don't plan to cross-exani ne.

HEARI NG OFFI CER STUBCHAER: State Water Contractors.
Ms. Di gnan?

UNI DENTI FI ED VA CE: She was here.

HEARI NG OFFI CER STUBCHAER: She was here. Good to see
her here.

Fi sh and Gane?

MS. MURRAY: About 30 mi nutes.

HEARI NG OFFI CER STUBCHAER: Anyone el se that | haven't
asked?

And, of course, staff. That will be about three hours.

Ms. Dignan, do you wish to cross-exam ne the rebuttal
testi mony?

M5. DIGNAN:  No, we don't. Thank you.

HEARI NG OFFI CER STUBCHAER: Before we proceed with the
cross-exam nation, | understand we have sone tine
constraints and sone clarifications.

Delta Wetlands, you wish to have M. Shaul's testinobny
verified?

MS. BRENNER: Yes. W would |like to have M. Shaul's

testinmony verified and clarified.
HEARI NG OFFI CER STUBCHAER: Now the clarified, is that
in the nature of a redirect?
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M5. BRENNER: In a nature of a redirect?

HEARI NG OFFI CER STUBCHAER  Redirect rebuttal ?

M5. BRENNER: Not necessarily. It's in the nature of a
further clarification of one of the questions that is set
forth in his direct testinmony or his rebuttal testinony in
light of his absence while the Department of Fish and Gane
was bei ng cross-exan ned.

HEARI NG OFFI CER STUBCHAER I n fairness necessary to
other parties, it may be necessary to allow themto consider
this additional testinmony overnight and have them here for
Cross-exam nation tonorrow.

M5. BRENNER: | don't think that is a problem No. W
do have a portion of that clarification in witing already.
So, they would have the opportunity to reviewthat in a
witten --

HEARI NG OFFI CER STUBCHAER: When will you have it al
inwiting?

M5. BRENNER: As soon as she transcribes it.

He has sone expl anation of what he needs to add. It's
a clarification of what Departnent of Fish and Gane has done
to some of the nodeling efforts, and I don't think -- it's
not a verbatim \What he's done in witing is just an
outline format of what he is going to add or clarify. It is
not the conplete statenent of everything that he is going to

say, but it is the substance of what he is going to say.

HEARI NG OFFI CER STUBCHAER: As you know, one reason we
continued the cross-exam nation of the rebuttal testinmony
was to give the parties an opportunity to review the
rebuttal testinony and prepare their cross-exam nation
This could be a bit of a problemin that regard.

M5. BRENNER: As | indicated, the substance of what he
is going to have to say is in witten format. So | don't
perceive it to be a problem and it is not a |engthy
clarification. | amnot tal king about an hour's worth of
testimony, and | don't think the clarification will be that
| engthy of testinmony. So, 15 m nutes, perhaps, of actua
testimony tinme.

HEARI NG OFFI CER STUBCHAER: Let's hear from Ms.
Murray.

M5. MURRAY: | do object. |If Delta Wtlands have
guesti ons about the Department's procedures wth our

anal ysis, they can ask questions on cross-exam nation. M.
Shaul was here during cross-exam nation, | believe.
understand that he was not here during rebuttal. But he put
on rebuttal testinony and he had that opportunity to put on
his rebuttal testinony.

If they now have sonething that they want to rebut of a

rebuttal, you do that with cross-exanination. W did
continue the hearing in order to give us tine to prepare
Ccross-exam nati on questions, and | do feel this would
unfairly prejudice the Departnment, to have nore testinmony
put on now that we are supposed to ask questions
i mediately, without it in witing, partially.

MR. NELSON: M. Stubchaer, let me explain a little bit
what has happened. |In nmy cross-exan nation of Fish and
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Gane, we had extensive discussion on Figures 12 and 7 and
that winter-run entrai nment index, in which Fish and Gane
was not able to explain what they did.

And M. Shaul, because of his absence, prepared his
witten rebuttal testinony before he left, working fromthe
data he had provided from Fish and Gane. And at that ting,
he said, when he left, | cannot figure out what those
figures meant. He then -- when he cane back, he | ooked at
-- continued | ooking at the data, and al so was then able to
| ook at the information that Fish and Gane had provi ded, and
he was able to deternine what Fish and Ganme did.

The problemis that, notw thstanding Fish and Gane's
efforts to explain, it became very clear, and M. Shaul can
testimony to this, that Fish and Gane didn't even do what it
intended to do. There are problens with what Fish and Gane
did in their nodel and how they did their calculations. |
don't think anyone other than M. Shaul can explain what

happened to Fish and Gane's nodel, given the fact that Fish
and Gane wasn't able to explain it in the first place.

M5. MURRAY: And | just want to clarify, we were
crossed extensively, and we did explain nethods of analysis
and the fact that all the nodels were given to us by Jones &
St okes. They had the opportunity. They took the
opportunity to ask us about those nodels, and that section
of this hearing is over.

HEARI NG OFFI CER STUBCHAER: M. Nel son

MR. NELSON: What M. Shaul is going to testify to is
not what Fish and Gane expl ained. What Fish and Gane
explained they did is already in the transcript. Wat has
been cl ear upon M. Shaul's reviewis that Fish and Gane
actually didn't do that in their calculations. They'd never
gotten the data that they gotten had they done what they
sai d they did.

M. Shaul -- | can't explain it the way M. Shaul can
He can explain it very clearly. W offer to get this as an
expedited transcript to Fish and Ganre. W asked M. Shaul
to draft up an outline, to provide this. W this is short
notice in the sense of giving Fish and Gane an ability to
respond. W are willing to work with and hel p Fish and Gane
get to -- provide themthe process that they deserve, just
like if Fish and Game was to provide additional testinony
here, we would ask the sane type of courtesy.

What is inportant here is that the record is not clear
as to what happened with the entrai nnent index, and all we
are trying to do is to make sure the record is very clear on
t he subject.

HEARI NG OFFI CER STUBCHAER: Ms. Leidigh, do you have
any comrents?

MS. LEIDIGH Well, | think one of the issues is
whet her or not if M. Shaul's witten supplenmental rebutta
testimony were provided without oral supplenentation
whet her Fish and Gane woul d feel confortable in
cross-exam ning on that tonorrow.

M5. MJURRAY: W have to see it before we could fully
answer that.
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M5. LEIDI GH: You have not seen it yet?

M5. MURRAY: No.

MS. LEIDIGH | understand it.

HEARI NG OFFI CER STUBCHAER: Ms. Lei digh, were you
fini shed?

MS. LEIDIGH  For the nonent.

HEARI NG OFFI CER STUBCHAER: M. Nel son

MR. NELSON: | really believe it would be hel pful for
M. Shaul to explainit. This is a fairly conplicated
nodel . Fish and Gane wasn't able to explain it in their
oral transcript, and | really believe that the best thing

here and the npbst expedient action to have M. Shaul spend

15, 20 mnutes explaining this. | don't see -- it is very

i mportant that the record be clear on this matter; it is not
clear. We've read through the transcripts. It is very
difficult to understand, and it's actually inmpossible to

understand what Fish and Gane did with that data. And M.
Shaul's spending 15, 20 minutes to explain this is the
easi est and the best way of clarifying the record on this
matter.

HEARI NG OFFI CER STUBCHAER: M. Nel son, ny concern is
one of procedure and fairness. |If we allow you to do it,
why not others, things they say are not clear to them and
they want to explain it? | wonder, just thinking out |oud,
and staff will listen to this, is if we heard his testinmony,
but kept it as a separate part of the transcript, and after

we hear it, we could decide whether or not to include it in
the record? The witten record is the official record.

Ms. Muirray.

M5. MURRAY: Can | just say that | think M. Leidigh
was very accurate when she characterized this as additiona
rebuttal testinony. Fifteen to twenty ninutes of additiona
rebuttal testinony, that is nore than many peopl e have
estimated for their tine of cross-exam nation. And we have
not seen this. W think this could be -- we have no idea
what M. Shaul is going to say. W had a |ot of problens
with his nodel, too.

| think this would very nuch prejudice the
Department. | would not support even putting it off to the
si de, because people will read that, and we have not been
prepared, not seen it, and have not been able to ask
guesti ons about it.

HEARI NG OFFI CER STUBCHAER: If we rule that it was not
part of the record, | don't think people would be
considering it during the decision nmaking process.

Is that correct?

M5. LEIDIGH: That is correct. Basically, what would
happen is, we would take the testinony under objection and
then once there was a ruling, it would either renain in the
record or it would be considered stricken fromthe record.
And that if it is stricken fromthe record, it will not be
consi dered by the Board in the decision naking process.

M5. MURRAY: Would the Board Menbers not here today
read it in transcript?

M5. LEIDIGH: W can deal with that by blocking it out
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or renoving that fromthe copies that they get, sone other
way, whatever makes you confortable. W can strike it from
the record so that it won't be consi dered.

HEARI NG OFFI CER STUBCHAER: It will be ny direction
that it not be part of the witten transcript given to the
Board Menbers. And M. Brown just nmde a very generous
suggestion here, that perhaps he would | eave during this

portion so he wouldn't hear it orally.

M5. MJURRAY: Thank you.

HEARI NG OFFI CER STUBCHAER: That is what we will do.
W will hear it under objection and make the ruling after we
hear it.

MR. NELSON: M. Stubchaer, could | add one thing? M.
Murray stated the prejudice here, if any that would occur,

woul d be Fish and Gane's ability to cross-exam nation
t horoughly. If Fish and Gane --

HEARI NG OFFI CER STUBCHAER: Ms. Murray, let him
finish.

M5. MURRAY: Ckay.

MR. NELSON: If Fish and Game's concern is that they
won't be able to cross-exam ne thoroughly, we are willing to
make M. Shaul available for deposition just |ike was
offered earlier with one of, | think, the CUM' s wi t nesses.
W are willing to work and nmake sure that there is no
prejudice on either side. | think it is inportant that, for
the sane reason, that Fish and Game has concerns, we have
concerns unless the record is clear on this. It is a very
i mportant point; it was one of the mmjor indexes Fish and
Ganme used in their Biological Opinion. And we believe it is
vital for the Board to understand what was and wasn't
actually done on that matter.

Thank you.

HEARI NG OFFI CER STUBCHAER: Ms. Murray.

M5. MJURRAY: Can | clarify the statement on ny concern?
My concern is also that their rebuttal testinmony closed.
This is additional rebuttal testinony.

HEARI NG OFFI CER STUBCHAER: | understand your concern.
We understand your objection. W will allow 15 minutes for
M. Shaul .

MR. NELSON: M. Shaul, did you prepare Exhibit DwW 64,
entitled Rebuttal Testinmony of Warren Shaul ?

MR SHAUL: Yes, | did.

MR. NELSON: G ven our discussions this norning, are
there any corrections or additions to the testinony that you
woul d l'ike to make?

MR. SHAUL: There's one correction that | would like to
make in the testinmony.

MR. NELSON. M. Shaul, can | interrupt? Can | --

Did you prepare a paper or an outline called
Expl anati on of Variable Methods Applied to Evaluate the
I mpacts of Delta Wetlands Project on W nter-Run Chinook
Sal non?

MR SHAUL: Yes, | did.

MR NELSON: W& would like to introduce this as DW 74,
as a correction added to M. Shaul's rebuttal testinony,
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and we have already provided copies to Board staff and
distributed themto the audi ence.

You can go ahead.

MR. SHAUL: The correction | nake to ny testinony or to
nmy rebuttal, in nmy rebuttal | said that | could not
det erm ne how the Department of Fish and Gane created this
Figure 7 and 12 in the Biological Opinion, and in CESA
Bi ol ogical Opinion. And since | returned, | was able to
| ook at DFG Exhibit 14, which explained the steps they went
through to create those figures

And in that -- by |looking at those steps and rel ooki ng
at Figure 7 and 12 and | ooking at the data or the output
fromnodels that | gave Departnment of Fish and Gane, both
the DeltaMOVE nodel and the nodel that Fish and Gane calls,
or that we called and gave to Fish and Gane as M Sal non, |
was able to determnmine how the chinook sal mon part of Figure
7 and 12 was created.

Basically, in the outline that | devel oped, it
expl ai ned the nethods that were applied to eval uation of
i mpacts for chinook sal non; and they went through, instead
of just starting with the method with that Fish and Gane
applied to create Figure 7 and 12, | went through the three
net hods, the methods that were included in the Environmental
| npact Report and the Environnental |npact Statenment, draft,
and the biol ogical assessnent. That was a nethod that |
applied on behalf of the State Board and the Corps of
Engi neers. And then, also, | went through the nethod that I

applied at the request of Fish and Ganme, which was called

W nter-Run Diversion Index, and that nethod was applied for

eval uating the effects of the Delta Wetlands Project for the
California Endangered Speci es Act consultation, and | think

t hat was DW Exhibit 5.

And then a third nethod, which is the nmethod that was
used by Fish and Gane to create Figure 7 and 12, which, as
they described in DFG Exhibit 14, is the DF&G net hod for
calculating winter-run entrai nnent index. That outline
expl ai ns how each of those nethods was appli ed.

So then | tried to apply those nmethods and to create
the Figure 12 and was still unable -- basically, maybe |
shoul d explain what that nmethod is, the DF&G nethod. The
way | understand, anyway, fromthe information |I have is
that they assune that the salnon are -- given all chinook
sal mon, specifically winter-run in this case, are
di stributed throughout the Delta, regardl ess of flow
divisions or the entry locations. So they're distributed
equal ly. It assunes, then, entrainnent water fromany Delta
location in the Delta, in Delta diversions and exports,
adversely affects habitat conditions affecting survival of
the juvenile sal non

And the third, the index is calculated for each nmonth
and is weighted for occurrence proportional to the total
popul ation. And then it integrates four conponents,

basically, with each conponent wei ghted equally.
The conditions represented by the entrai nment index for
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the Lower Sacranmento River box in the DeltaMOVE Model, the
D-30 MOVE Model that we used for the Delta Wetl ands Project,
that Russ Brown and | devel oped; conditions represented by
entrai nnent index for the Mkelume box in the D30 MOVE
Model ; and conditions represented by the entrai nment index
for the Lower San Joaquin River box in the D30 Move Mdel
and, lastly, the conditions represented by the entrai nment

i ndex for the Central Delta box in the D30 Move Mbdel

It might help if | showed a schematic.

MR NELSON: M. Shaul, for the record, is this
schematic fromthe Draft EIR?

MR. SHAUL: This schematic was included in the Appendi X
inthe Draft EIR and it's included in the biologica
assessnent.

MR. NELSON: It is Appendix A Figure 2, Transport
Model Structure

MR. SHAUL: The four boxes used for -- proposed to be
used in this nmethod by California Departnment of Fish and
Gane: the Lower Sacranmento River box, the Mkel ume River
box, the Lower San Joaquin River box, and the Central Delta
box. Essentially, it takes those indices and adds those
together to get an index of the entrainment of water from
each of those boxes.

If you put -- essentially what the nodel does, if you
put a hundred oranges in the Sacranento River box, it tells
you how many of those oranges end up being entrained in
Delta diversions, including Delta exports. So, if you would
do the sane thing for the Mokel ume River box, do the sane
thing for the Lower San Joaquin, and then again for the
Central. We ran it independently each tinme to get an index
of entrai nment of water that began in each one of those
boxes over a 30-day period.

So that information, that would have been what the
i ndex was by addi ng these indices fromeach one of those,
you woul d get an index or under each alternative no-project
alternative and CESA operation's conditions and ESA
operation's conditions.

In creating Figures 7 and 12, what they did was use the
nonthly i ndex, so, for the nmonth of March and February; and
they subtracted the entrainnent, the suns, the tota
entrai nnent index under the no-project condition froma
total entrainment index under the CESA condition, and then
they did the sane thing under the ESA condition, and they
have the differences. The tables, Figure 7 and 12, conpare
the differences fromthe no-project condition, basically.
That was the intent.

However, there seens to be sone m sunderstanding in
Figures 7 and 12, the actual data that was used. The reason

| had troubl e determ ning how those figures were created,
because it didn't really -- they didn't -- the actual data
used wasn't what was intended to be used. That was probably
partially ny fault in not explaining it as clearly as

shoul d have to Fish and Gane to begin with. But,
essentially, that would have been what the results would
have presented in Figures 7 and 12.
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But in reality what happened in Figure 12 for the
Wi nter-run chinook salnmon is that the four columms that they
identified in this, which was colums L, M N, and O, they
identified them-- they | abeled them here as columm L being
the Lower Sacranento River, columm M being the Mkel unme
River, N being the Central Delta, and O being the Lower San
Joaqui n River.

MR. NELSON: M. Shaul, when you're referring to here,
you are referring to DFG 147

MR SHAUL: Yes, and the use of the M Sal non, the
colums in the spreadsheet nodel called M Sal mon. But,
unfortunately, these colums do not correspond to those
boxes. The nodel brings in data and in those columms are
actual |y equations, and those equations are for different
i ndi ces, and they include weighting factors and information,
as far as proportional flow splits. And the nodel itself
cal cul ates several different indices, and you just need to
tell the nodel which indices you want to cal cul ate.

So by using those, Fish and Gane, unfortunately, didn't
understand that those colunms were not representing those
four boxes, but representing sonething completely different.
So that, when they created Figure 12, they pulled the
i nformati on fromthose boxes and did this conparison. Well,
the data really isn't what they thought it was. So, the
actual conparison would be sonewhat different.

It would actually be quite sinmlar to what you see for
the Delta snelt entrai nment index, which was the Figure 12;
it's the bottomfigure and the top figure is winter-run
So, the winter-run is really not representing what they
t hought it was.

MR. NELSON: Do you have any other corrections.

MR SHAUL: No.

MR. NELSON. W have nothing to add right now.

HEARI NG OFFI CER STUBCHAER: COkay. Was M. Shaul going
to verify his other testinony?

MR. NELSON: We did that with the first question

HEARI NG OFFI CER STUBCHAER: |'m sorry.

So, now we have to rule on the objection

Ms. Murray.

M5. MURRAY: | would like to take a break, either at

the norning break, to talk to staff about this testinony and
then ask you make a ruling after we've had a chance to neet
and confer. You can break now or we will use the tinme at

t he norni ng break.
HEARI NG OFFI CER STUBCHAER  That is reasonable. Take
all the time you need because we want to do this right.

So, okay, | thank you, M. Shaul

Then there is another procedural matter. | understand
that Dr. Horne is available only till noon today. Is that
right?

M5. BRENNER: That is correct. Dr. Horne is only
avai |l abl e until noon today. Dr. Kavanaugh will be in

tonmorrow. He is not avail abl e today.
HEARI NG OFFI CER STUBCHAER: So, we are going to have
split cross-exam nation?



13 MS. BRENNER R ght.

14 Could I get the transcript marked at the end of Warren
15 Shaul's testinmony, please?

16 HEARI NG OFFI CER STUBCHAER: M. Maddow.

17 MR. MADDOW Excuse nme, in regard to tine

18 considerations, |like those you just discussed with Dr.

19 Horne, Dr. Gartrell for Contra Costa is avail able today, but
20 cannot be here tonorrow.

21 HEARI NG OFFI CER STUBCHAER: W will try and
22 accommpdate. The results are fragnented.
23 M5. BRENNER: Qutside of those two witnesses, the

24 remaining, all the witnesses are here today other than Dr.

25 Kavanaugh and all the other Delta Wetlands' w tnesses are
2539

01 available both today and tonorrow.

02 HEARI NG OFFI CER STUBCHAER: Could | ask parties who
03 want to cross-exanmine Dr. Horne, specifically?
04 | see two, M. Nonellini, Fish and Gane.
05 M. Maddow.
06 MR. MADDOW | want to hear the other cross. Depending
07 on what happens before us, they may cover the sane issues.
08 In which case, | would not cross.
09 HEARI NG OFFI CER STUBCHAER: All right. Just a noment.
10 (Di scussion held off the record.)
11 M5. BRENNER: Do you want us to bring Dr. Horne up?
12 HEARI NG OFFI CER STUBCHAER:  Yes.
13 HEARI NG OFFI CER STUBCHAER  One staff menber go get
14 John Brown, please.
15 (Di scussion held off the record.)
16 HEARI NG OFFI CER STUBCHAER: Cross-exami nation, M.
17 Norel lini.
18 M. Nonellini.
19 ---000- - -
20 REBUTTAL CROSS- EXAM NATI ON OF DELTA WETLANDS PROPERTI ES
21 BY CENTRAL DELTA WATER AGENCY
22 BY MR NOVELLI NI
23 MR. NOVELLINI: Mrning, M. Horne.
24 DR. HORNE: Morni ng.
25 MR. NOVELLINI: Probably, Doctor.
2540
01 In your testinony you had nade a rough conpari son of

02 the Delta Wetlands Project that involved consideration of
03 the dissolved organic carbon that would result from

04 irrigation practices in the Delta. | think | amcorrect in
05 that regard.

06 You recall that?

07 DR. HORNE: | don't recall that.

08 MR. NOVELLINI: 1 think your testinbny was that with

09 the drains in the Delta and applying irrigation water, that
10 was a |eaching condition for taking dissolved organic carbon
11 out, peat?

12 DR. HORNE: That is true.

13 MR. NOVELLINI: Are you famliar with the actual

14 irrigation practices of the Lower Delta?

15 DR HORNE: | amnot famliar with that. They were

16 described to ne.
17 MR. NOVELLINI: Have you heard the term "subirrigation"?
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DR. HORNE: Yes.

MR. NOVELLINI: Do you understand that the drains are
bl ocked while the irrigation water is being applied?

DR. HORNE: | have no opinion either way.

MR. NOVELLINI: Wbuld that change your conclusion wth
regard to the renmoval of the carbon or |eaching of carbon
fromof the peat soils during irrigation?

DR. HORNE: No. Wether the water drained out

i Mmediately or later wouldn't make any difference. The
point | was making with that conment was that there is about
up to 36 inches of peat through which irrigation water mnust
percol ate before it comes out, and that has to be because
one of the purposes of irrigation is to wash the salt out.
That | eaching process is much nore efficient than sinmply
adding water and taking it off the top. That was the point
I was maki ng. Whether the drains be two feet or four or

ei ght feet, which this can be throughout the world, that
depth, whatever it is, in this case | have been told it is
36 inches, is an efficient way to renove that DOC fromthe
peat, relative to putting a | ake over the top of it, which
is the case here.

MR. NOVELLINI: That would -- it wouldn't nake any
difference to you whether the drains were bl ocked or not
during the irrigation operation?

DR. HORNE: The only way | could think it would nmake a
difference, if the water backed right up and flooded the
roots and the plants died. So, | can't inagine that that
woul d be. You would have to have standing water | think on
the system before it would stop | eaching. You have to,

essentially, stop the flow of water through the peat. And
you need that water going through. It has to take oxygen
down to the roots.

No, | don't think it would make any difference.

MR. NOMELLINI: In your testinony you had concl uded
that the Delta Wetlands Project would not cause a

degradation in water quality; is that correct?

DR. HORNE: Water quality where?

MR NOMELLI NI : In the Delta.

DR HORNE: When the water is released fromDelta
Wet | ands into the Delta?

MR NOMELLINI: Yes.

DR. HORNE: That is my overall opinion

MR. NOVELLINI: In arriving at that opinion, did you in
any way eval uate the inpact of the use of the Delta
Wet | ands' water, such as on the west side soils, for
irrigation and then that would drain back into the San
Joaquin River?

DR HORNE: No, | did not consider reuse of Delta
Wet | ands' reservoir water for the irrigation water on the
east side, or anywhere el se.

MR. NOVELLINI: Limted to operation of the reservoir
and excl udi ng where the water m ght being used that cones
fromthe reservoir?

DR. HORNE: Only concern | was |ooking at was what the
effects would be on the Delta channels as local Delta
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waters, particularly the use of agricultural. In terns of
di stant uses, | was not considering those uses.
MR. NOVELLINI: One last, couple of questions.

Exhibit DW13, that is Delta Wtlands, do you people
still have that overhead, DW13?

UNI DENTI FI ED VO CE: No, not here.

MR. NOVELLINI: Let me hand you a copy.

M5. BRENNER: Are you taking an exhibit out of Dw13?
I's that what you are sayi ng?

NOVELLI NI :  DwW13.

BRENNER: V- 3?

NOVELLI NI : V-5,

BRENNER:  From DW 13.

. NOMELLINI: This figure shows -- this was prepared
by Dr. Kavanaugh, and it shows his estinate of DOC | oadi ng
wi t hout the project and conpares that to the DEIR EI S which
is a Jones & Stokes environmental document. And then he
shows the estimate for the DWProject by Jones & Stokes'
peopl e and then he has his own. And this is conparing the
preproject. O course, wthout on the wetlands project.

Do you agree with the DEIR/EIS, the Jones & Stokes'
proj ect conparison with the project, DWProject, versus the
no-proj ect as representative of what we could expect?

DR. HORNE: This is a |oading nodel that gives you
annual loading. And this question would be better asked to
M. Kavanaugh. 1In the aspect of which I testified, |
di scussed sone of the ways in which he arrived at his
nunbers, and deternined that, in ny opinion, they were

20353

conservative. So, the only comment | could nmake on this is
that my opinion brings me towards the | ower estinmate. Dr.
Kavanaugh made some hi gher estimates that were nmade under
the other situations.

MR NOMELLI NI : Your inclination would be that there
woul d be |l ess DOC | oading with the Delta Wetl ands Proj ect
reservoirs and habitat islands than there would be with
agricultural operations on the four islands?

DR HORNE: Yes.

MR NOMELLINI: That is all I.

HEARI NG OFFI CER STUBCHAER: Thank you M. Nonellini.

M. Roberts.

---000---
REBUTTAL CROSS- EXAM NATI ON OF DELTA WETLANDS PROPERTI ES
BY CALI FORNI A URBAN WATER AGENCI ES
BY MR, ROBERTS

MR. ROBERTS: Dr. Horne, followi ng up on that line of
guestioning, | notice you have been here for nmost of the
testimony. Have you heard the testinony that the anbient
| evel s of DOC in channel would be 3 or 4 in the summertine
when the project would be discharging?

DR. HORNE: Yes.

MR. ROBERTS: Dr. Kavanaugh testified that the
di scharges could be up to 8 milligranms per liter. You think
that is maybe high. But double, nore than double would be

in the channel water?
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DR HORNE: | can't conment on what he said on the
di scharge nunbers. There was nuch di scussi on whet her they
could be as high as 8.

MR. ROBERTS: But higher than 3?

DR HORNE: There was di scussion of that.

MR. ROBERTS: The yield of the project would be 50-o0dd
t housand acre-feet of water. Do you recall that testinony?

DR. HORNE: | don't, but that seens reasonabl e.

MR. ROBERTS: That anmpount of water at hi gher anbient
channel levels over a two and naybe three nmonth period, you
don't think that woul d degrade the ambi ent channel water
quality with respect to the DOC?

DR. HORNE: At the sane tine you have -- let ne try to
answer. |If | believe there was going to be 8 mlligrans per
liter in 150,000 acre-feet going into three, then obviously
there woul d be sone increase in DOC in the channels at that
time.

MR. ROBERTS: Cut the quantity by 25 percent, say 6
mlligranms per liter.

DR. HORNE: Wienever you add a higher to | ower numnber,
all we have is sone decrease into water quality in that
envi ronnent .

MR. ROBERTS: Depending on the |evel of the actual
di scharge and the amunt ?

DR. HORNE: Not anmpunt, of course. The water quality
argunent here is somewhat conplicated because the standards
are based on TOC, which is not the ideal way to base the
standard. And there are at |least two kinds of DOC. And
dependi ng on the kind of DOC that is released fromthe Delta
Wet | ands Project, the degradation that will occur to the
water treatnment facility will depend on which kind of DOC it
is and which kind of treatnent they are going to use.

And one of the DOC contributions that the Delta
Wet | ands undoubtedly nakes will intend to be nore labile
DOC, which nay, although generated in a nodel, not actually
get out to the reservoir system So, though | agree there
is that talk of 8 milligrams, | amtalking that the 8
mlligranms will be the nunber arrived at.

| think Dr. Kavanaugh was conservative, as | said
previously. But if the DOC was high, and if it was of the
wrong kind of DOC and if the Delta Wetlands' channels were
lower in other kind of DOC, it would be a degradation that
woul d be of inportance. |f the opposite of those sets of
concl usions were true, that the Delta Wtlands' channels had
the wrong kind of DOC and that the DOC generated within the
system at Delta Wetlands was the good DOC, causes |ess
problem Then the degradation probably won't be
significant.

MR ROBERTS: Good DOC?

DR. HORNE: The DOC you can take out at the treatment
pl ant under normal conditions or DOC that has |ess potenti al
to cause THM tri hal omet hane or any other disinfection
product, which is the reason DOC is the problemin the first
pl ace.

MR. ROBERTS: Thank you.



07 Are you aware of any drinking water reservoirs built on
08 peat soils?

09 DR. HORNE: VYes.
10 MR. ROBERTS: Could you nane thenf?
11 DR. HORNE: Unfortunately, not local. The PRL

12 Reservoir, Costa Rica was built over a wetlands. There are
13 a nunber of small reservoirs in Europe where peat is nore
14 comon in the uplands, where small drinking reservoirs are
15 built on peat.

16 MR. ROBERTS: They are not |ocal ?
17 DR. HORNE: And DOC was not the concern at the tine.
18 MR ROBERTS: W don't have a lot of DOC infornmation

19 fromthose reservoirs with the same type of focus as we have
20 here?

21 DR. HORNE: One obvious concern is we don't have many
22 exanples of reservoirs such as the ones that are going to be
23 built. W have a number of exanples of what night happen

24 There are two currently being built, Los Vaqueros and

25 Donenigoni Reservoir in Southern California. W can nake
2548

01 sone predictions. W don't have a |l arge anount of

02 information on which we night extract for a Delta Wtl ands
03 reservoir, which, I think, is why the experinental data we
04 have is nuch nore inportant than perhaps would be the case
05 in an ordinary case.

06 MR. ROBERTS: You have Los Vaqueros or Donenigoni. Are
07 they built on peat soil?

08 DR. HORNE: Because they are not built on peat, they

09 are nore typical soil, we know nore before we built them

10 MR. ROBERTS: Wuld you agree then that our

11 understandi ng of what the inpact of a reservoir built on

12 peat, which is on THM is fairly uncertain?

13 DR. HORNE: | would expect that the Jones & Stokes"

14 experinents play a key role here. Wen Doneni goni Reservoir
15 was first proposed and when Los Vaqueros was first proposed,
16 there was a requirenent to nake a little reservoir to see
17 what woul d happen. We now know what woul d happen. W

18 flooded Castaic, and we know what happens with these.

19 In this case, | would say the body of know edge we had
20 prior to the Jones & Stokes' experinments was small. But the
21 experiments, as | testified, were fairly good; they provided
22 the kind of data we needed to know. 1In general, we don't

23 have the information. W have to rely fairly heavily on the
24 experiments that were nade in the system

25 MR. ROBERTS: |If they are good, we have sone good

2549

01 information. |If they are not good, we don't have good

02 information.

03 DR. HORNE: Right.

04 MR. ROBERTS: | believe you said in rebuttal that you

05 thought the peat |eaches out of soils in three to five years?
06 DR. HORNE: The DOC woul d | each out of the peat in

07 three to five years, yes.

08 MR. ROBERTS: Dr. Kavanaugh, in Exhibit 43 in his

09 testinony, said that it would take about 20 years. Wuld
10 vyou say that is an exanple of the uncertainty we have here
11 in the systenf?
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DR. HORNE: No. |'d say how conservative he was in his
calculations. M three to five years was based on
experience with nost of our reservoirs. And the way in
which | arrived at this conclusion is, if you |look at what
happens to reservoir water quality paranmeters. It takes
three to five years before the water settles down. There is
a lot of erosion in the eight years. Things are happening
in reservoirs; all new reservoirs go through an up-and-down
process.

And | was using enpirical evidence and Dr. Kavanaugh
was using a conservative nodeling approach; that is,
per haps, the difference between the two.

MR. ROBERTS: If you used your three to five years,
woul dn't that increase sone of his nunbers in over that

peri od?
DR. HORNE: Now, he took another conservative step on
top of that. What he assumed was that the DOC woul d

continue to flowat the initial rates for a long tine.
Qoviously, that can't happen. Wen you take half the DOC
off, there is only half to get out. Again, a typica

| eachi ng experinent would show that is what they would be.
What you initially have is the highest nunmber, and next year

lower and |lower and lower. He didn't assune -- he assuned a
straight line over that tinme at a high level. Again,
think that was a conservative esti mate.

You know, what | stated in ny testinony, what | said is
a nunber of people had testified on what coul d happen. He
was testifying on the | ow end of what woul d happen and ot her
agenci es that opposed the department would testify on the
other way. | tried to plowthe mddle route.

MR. ROBERTS: |If you are a Board Menmber and trying to
conme up with a water permit termthat protects water
quality, what would you pl ow?

DR. HORNE: | would be extrenely conservative in
setting a discharge limt for a drinking water reservoir.
This woul d open a Pandora's box throughout the state
because, normally, drinking water reservoirs don't have
di scharge standards on them One of the reasons for this is
part of the standard with which the Board judges whet her

things are or are not going to effect the environment is
whet her they are going to change the environment.

Qovi ously, using a nunber, if you put the project in,
it wll increase or decrease DO or whatever other paraneter
by ten percent or not. Ten percent seens to be okay. |If
you go beyond ten percent, you begin to get worried.
agree with that, that ten percent nunmber. | think it is a
good conservative estimate for the Board to do. Reservoirs,
by their very nature, change the water quality of the water
above and below them particularly below them You have to
| ook at a whole different world. For exanple, reservoirs
typically nodi fy and make nore average things: make DOC
tenperature, they make nore avail able, generally, certain
ki nds of food, zooplankton. They nmake | ess avail abl e
detritus.

So when you are | ooking at reservoirs, you have to put
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asi de whether you are naking a small or |arge one and the
recei ving water, but whether it is positive or negative in
the bigger picture. This is a very big decision for the
Board to nake. You have to say if we are taking sonething
out of agriculture we're reducing the pesticides, we are
reduci ng TOC; how does this bal ance agai nst the ot her
aspects which may been increasing the DOC at a tinme when it
is less favorable for some of the people downstream and how
it can be nitigated and whether annually average or

quarterly average or daily average. Sone of those details
come in there.

If it is a newreservoir, water quality system doesn't
easily fall, plus or minus ten change in the local discharge
ar ea.

MR, ROBERTS: You weren't listed as a witness on the
originally witness list as a witness for Delta Wtl ands?

DR. HORNE: That's true.

MR. ROBERTS: How | ong have you been associated with
the project?

DR. HORNE: Probably as far as this particular hearing
goes, somewhere about six weeks. However, about six nonths
prior to that, | spent sone considerable time with ny
graduat e students discussing further experinents that m ght
be carried out in the Delta Wtlands, particularly in the
area of m xing and DOC generation. So, | becane fairly
famliar with the project, what was going to happen with
regard to the DOC, in particular, in this case.

MR. ROBERTS: You think that with six weeks, plus your
graduate class, you feel confortable that you know how t he
project is going to operate, the inpacts it is going to
have, as far as you are describing at this tinme?

DR. HORNE: |'ve spent a considerable anpunt of tine
on the last six weeks. So | think that, given that, | have
a good chunk of the data. | think I'mfairly confident that
| can predict what the water quality will be.

MR. ROBERTS: Thank you, Dr. Horne.

HEARI NG OFFI CER STUBCHAER: M. Maddow.

MR. MADDOW  Thank you, M. Stubchaer, and good
norni ng, Dr. Horne.

M. Stubchaer and M. Brown, M. Roberts did cover a
nunber of the questions that | had anticipated. | will
follow up on the last part of the cross-exani nation.

---000---
REBUTTAL CROSS- EXAM NATI ON OF DELTA WETLANDS PROPERTI ES
BY CONTRA COSTA WATER DI STRI CT
BY MR, MADDOW

MR. MADDOW Dr. Horne, you said that you have been
associated with Delta Wetlands, in regard to these
proceedi ngs, for about six weeks; is that correct?

DR. HORNE: Yes.

MR. MADDOW  You had nothing do with the design of the
experiments that Jones & Stokes did to which you referred
in your responses to cross-exam nation?

DR HORNE: That's correct.

MR. MADDOW You did or you and your graduate students



22 spent tine |ooking at other experinents that m ght have been
23 done; is that correct?

24 DR HORNE: That's correct.

25 MR. MADDOW Have any of those experinents been done by
2554

01 Jones & Stokes?

02 DR HORNE: No.

03 MR MADDOW Wuld it be advisable to do those

04 experiments because it would be protective of the water and
05 to help what is decided upon by this Board?

06 DR HORNE: No. | don't think it is any reason to have
07 to go through nmore of the testinony. The reasons the

08 experiments were not done, and Jones & Stokes wasn't going
09 to do them ny graduate students were, was because it was

10 thought by Delta Wetlands that the tine it would take before
11 the agencies would agree on the experinents would be too

12 long to be used for these hearings. The experinments that we
13 actually discussed to do would be a cross between barre

14 expert and the big wetland, the big floodi ng experinents,

15 but no flow ambunt and clearly we wouldn't know exactly how

16 rmuch mxing would be going on in the bottom | hadn't gone
17 through Dr. Kavanaugh's nodel in nore detail; | hadn't

18 understood how conservative he was being.

19 MR. MADDOW Have simlar reviewed testinonies by Dr.

20 Losee and Dr. Shumand M. Krasner with regard to the
21 formation of TOC and ferrous ammoni a that can be expected on
22 these isl ands?

23 DR. HORNE: | have gone through the testinmony of Dr.
24 Losee and Dr. Krasner, but not Dr. Shum

25 MR. MADDOW To the extent there is any uncertainty to
2555

01 any phenonmenon that could cause the formation of DOC and

02 TOC, do you think there is any further experinmentations in
03 order to resolve that uncertainty?

04 DR. HORNE: That is alnmpst a trick question

05 MR MADDOW It is not intended to be a trick question
06 It is intended to be a direct question to an expert witness
07 who has been associated with the project for six weeks.

08 DR. HORNE: | don't think further experinmentation on
09 DOC production by the peat or the al gae production of TO

10 that we are tal king about are justified, given that we don't
11 require this kind of experinentati on when we nornally design
12 reservoirs.

13 MR. MADDOW  Thank you, Dr. Horne

14 HEARI NG OFFI CER STUBCHAER: Ms. Murray.

15 ---000---

16 REBUTTAL CROSS- EXAM NATI ON OF DELTA WETLANDS PROPERTI ES
17 BY DEPARTMENT OF FI SH AND GAME

18 BY MS. MJURRAY

19 M5. MJURRAY: Good norning, Dr. Horne

20 DR. HORNE: Morni ng.

21 M5. MURRAY: You nentioned in your rebuttal testinmony

22 that in shallow, unstratified waters the atnosphere is
23 trying to keep oxygen from going very far, even the

24 photosynthesis is shut down.

25 Do you recall that?

2556
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DR. HORNE: Yes.

M5. MURRAY: The atnosphere reality occurs in
reservoirs when many al gal species, lower in the water
col umm, express significant oxygen demand?

DR HORNE: That is true.

M5. MJURRAY: Dr. Horne, based on your rebutta
testinmony that peaty soils are often nutrient depleted or
acidic, is it your opinion unsuitable conditions exist for
wet | and pl ant production on the reservoir island?

DR HORNE: | amnot sure the two of those hold
together. | often design wetlands and the ideal water
regime for wetland plants would not be that which is
predicted to occur for the Delta Wetlands' islands. So to
that extent, regardless of the soil kind, it is not the best
way to grow aquatic macrophytes.

M5. MURRAY: \What about the habitat island?

DR. HORNE: | can make no comment on the habit at
i sl and.

M5. MURRAY: Dr. Horne, in your rebuttal testinony and
as M. Nonellini discussed with you earlier, you have
concluded that the Delta Wetlands Project would not affect
water quality in the Delta; is that correct?

DR. HORNE: | didn't say it didn't affect water
quality. Wat | said was that the overall water quality of
water in the Delta Wetlands, surprisingly, would be better

could be better than water in some of the standard
reservoirs we have around. The typical reservoirs you would
build el sewhere. And that, in a broader sense, the
repl acenents of farming, nodern farming, by a reservoir
woul d generally inprove the water quality around the system
M5. MURRAY: Cenerally inprove the water quality around
the system Assuming that is true, would you expect the
tenperature that Fish and Gane reconmends and the dissol ved
organi ¢ carbon criteria would be difficult to neet?
DR. HORNE: | don't -- the dissolved oxygen criteria
woul d be difficult to nmeet? You asked ne anot her question
There are some very, very atrophic reservoirs and
shal |l ow | akes in the world; and the oxygen content of these
reservoirs is very high during the day, by photosynthesis
and increases at night. It has been surprising to ne, the
decreases at night are not as high as the increases during
the day. That is to say we expect nore oxygen surplus than
appears. The reason is the oxygen demand, which is created
during the day, in the long-term which is part of the
TOC/ DOC scenario, that oxygen denmand expressed may change in
the colder winter. So we don't see it in the sane way that
we night expect. So we nmight get away with water quality
which is higher than you would think it would be ot herwi se.
M5. MURRAY: Going back to your conclusion that the
Delta Wetlands Project would not change water quality, would

not have an effect on the area, would the Department of Fish
and Gane tenperature criteria be difficult to neet?

DR. HORNE: The tenperature criteria are difficult to
nmeet, mneani ng oxygen criteria; that could be net by cascaded
t he water pumped out of the system for further use.
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Tenperatures, you cannot do exactly the sane with
those. There are ways in which you can provide cool er
water, evening it out. Water tenmperature at the Delta
Wet | ands' reservoirs will alter three degrees Centigrade
during the day; and if you avoid punping at the warner tine
and punp during the cooler tinme of the day, you would assi st
t hat .

If there was to be any cascading -- for instance, one
way to meet oxygen criteria is to cascade the water com ng
down the riprap, typically these small things. That would
al so especially help if it was done out of the very hot part
of the day. It would cool the water some part. It is
partially an estimte because the criteria of the fish are
changed with season and tine, as you know.

So, it's difficult to neet, but | think all of us are
havi ng the problem of having to neet reservoir criteria. |
t hi nk probably nost of the reservoirs in California are not
being run partially to provide the nost appropriate
tenperatures. | think successfully so far

There has been two problens. One is running the

reservoir, running the water in the right channel. The
second one has been for the fisheries biologist to give a
nore precise estimate of what the tenperatures really are
requi red and the range.

M5. MURRAY: And it is your understandi ng that the
Delta Wetlands' reservoir does not have a deeper, cooler
outlet; it is a fairly shallow reservoir?

DR. HORNE: Well, fairly shallow. The difference
between the top and bottomw ||l be a degree or two
Centigrade. |In essence, you can nake -- that is the
critical tenperature you need.

M5. MURRAY: In your rebuttal you stated that you did
not expect to see | ow oxygen levels in the Delta channels
near the Delta Wetlands' islands' outfl ows.

Do you recall that?

DR. HORNE: Yes.

M5. MJURRAY: That you are aware of periodically | ow DO
conditions in the area, in these areas where the Delta
Wet | ands woul d be di schargi ng now?

DR. HORNE: | amnot aware that occurs precisely in
those spots. | have | ooked at Delta water flows, DOs can
occur.

M5. MJURRAY: And is it not true that conposition of
detritus biomass on or bel ow even shal |l ow, of even shall ow
reservoirs, tends to have increased biology and decreased

di ssol ved oxygen?

DR HORNE: Wthin the reservoir, that is true

M5. MURRAY: Wbuld the reuse of the water at the end of
a draining cycle in the Delta inpact receiving water
quality?

DR. HORNE: No. It is a good point yet.

M5. MURRAY: Wy not?

DR. HORNE: Wien the reservoir gets charged, it stirs
around a |l ot, noves the oxygen excess fromthe surface. As
we nentioned earlier, that oxygen excess, typically the top
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20 or 30 feet of a standard reservation on a good typical
wi ndy, not a big wind, a typical w ndy afternoon, will mix
top to bottom and it varies froma few hours to maybe six
or seven hours. So that neans oxygen fromthe top is noved
down ten or twenty feet within either two or three hours or
certainly within about six or seven hours.

So as the reservoir beconmes shallow, it is easier for
oxygen to get down to the bottom although oxygen demand - -
as oxygen is satisfied nore for shallow reservoirs, shallow
being four, five feet as it drains sone, than it would be if
it was deep.

The second part of your question cones to what woul d
happen to the particle organic nmatter, other materi al
rel eased because it its nore turbid, nore stirring.

| have | ooked at this in a bunch of reservoirs around

California. The Bridgeport near Bridgeport, it was the
subj ect of a great deal of all the fish dying bel ow the
reservoir. W spent a lot of tinme sone years ago on this
problem As part of nonitoring, we needed to know what
happened to the dissol ved oxygen bel ow t he di scharge. And
this reservoir is pertinent; it nmxed top to bottom

M5. MURRAY: It does?

DR. HORNE: M xes top to bottomin the sumer,
producti ve shal |l ow di scharges. And we even | ooked at 6:00
in the norning. W were unable to find decreases in the
di ssol ved oxygen down below the reservoir. It would -- when
you do discharges, the potential for unfavorable material
that it is not causing an actual oxygen decline at the nost
critical parts of the day, which would be the circunstances.

M5. MURRAY: In rebuttal testinony you state that the
Delta Wetlands' reservoirs would not mix fromtop to
bot t on?

DR HORNE: | don't think | recall that.

M5. MJURRAY: Not be | arge anmount of m xing?

DR HORNE: Yeah. A 20-foot reservoir will mx. The
water will nove. The water mght fromthe top 20 feet, over
20 feet; that is a pretty slow notion when you think about
it.

It will not stratify in the sense that deep reservoirs
woul d stratify with the really good | ayers on the bottom

warm | ayer on top. It will stratify during the way a warm
water will formon the top. It may be ten, or probably ten
feet deep. That original layer on top will tenporarily

stratify.

M5. MURRAY: Stratify during the day and becone
unstratified at night?

DR. HORNE: After the wi nd cones up.

M5. MURRAY: | was very confused in the rebuttal, kept
m xing stratified. The questionis, is it going to be
stratified or unstratified?

DR. HORNE: The technical termis polymictic. It
means it mxes frequently. As a distinct practice, typica
reservoirs mx through the winter. So, the exanmple | think
that Fish and Gane brought up which was not here was C ear
Lake. Clear Lake is a |lake that during a |ong, cal mspell,
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if you have two or three cal mweeks, that rest wll
stratify, will have a warm | ayer on top of a cold |ayer
bel ow. That woul d be distinct for several days on end.
Now Cl ear Lake is a little deeper than this
reservoir. The average depth of the two smaller arms of
Clear Lake are 11 neters and 40 nmeters. The average depth
of the upper armis about six neters. So that the bigger
upper armis conparable in depth. But, of course, it is
nmuch bi gger and wi ndi er.
We find in the smaller armof Cear Lake that we

occasionally -- | don't have all the data over the last 20
years. | studied it for ten years. 1In two or three years
we have periods where we woul d have thernostratification

That does have a top and bottomfor a period of two or three
weeks, and then that woul d cease.

M5. MURRAY: Then you are saying the Delta Wtl ands
operation would be sinmlar to O ear Lake?

DR HORNE: It will be sinmlar to some parts that have
clearly a mxing regine. There will be, after a period,
when warmwater will float to the top. The difference is
the Delta is a lot windier. Even though Cear Lake is
bi gger, the wind does nore effect. The way the --
obviously, the way it is set up, when wi nd comes how ing
t hrough the Golden Gate, there are sone reasonably regul ar
wi nds that occur in the Delta. So, fromthe point of view
of would we get oxygenation, this condition on the bottom of
the water, not as often as you would think. It takes a
while if you have a reservoir that is 20 feet deep, as this
one will be. Let's assume we have several cal mdays, we
have a warm | ayer on top. It takes a while for all that
oxygen to be used up down below. The usual nunber we use is
sonmet hing |ike about a quarter of a milligram of oxygen per
liter per day.

So, if we have the reservoir mxing, it will have
somewhere between 8 or 10 milligranms of oxygen in it; that

will be several, two or three, weeks before the bottomis
anoxic. The reason poorer water quality occurs in
reservoirs is so strange. It should be when we first |ook
at it, not really been very good. But the nore |I have
| ooked at it, | amunable to predict these unfortunate
conditions that happen in sone reservoirs.

M5. MURRAY: No further questions.

HEARI NG OFFI CER STUBCHAER: Staff have any questions of
this witness?

---000---
REBUTTAL CROSS- EXAM NATI ON OF DELTA WETLANDS PROPERTI ES
BY STAFF

MR. SUTTON. Morning, Dr. Horne

DR. HORNE: Morni ng.

MR. SUTTON: Couple quickly, if I nmight. |If
zoopl ankt on bl oons, do you anticipate that you woul d get
phot opl ankt on bl oons during the sunmrer on the Delta
Wet | ands' i sl ands, anal ogous to what occurs in the channels
during the summer?

DR. HORNE: Yes. To the first part, | think you would
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get al gal bloons during the sumrer, spring and after early
fall. But | don't think they would be anal ogous to the
channel s around the system The greatest stirring,
partially due to the tidal effect in those channels, let the
diatons do a lot better than they will in this. D atons

m ght do well in the streans. They won't carry on, though
like they do in the Delta.

MR. SUTTON. Wbuld you anticipate bl ue-green or
sonet hing el se growing in the sumer then, or are you saying
a spring diatom bloom but not anything in the sunmer?

DR. HORNE: W don't have data from experinents to show
this. This has to be what we think fromthe nutrient
| oading. | think undoubtedly sone bl ue-green al gae grow ng
inthe sumer. It is a good tine for themto grow. Again,
as | tried to indicate, the heart of this particular
reservoir system doesn't encourage blue-greens in the sane
way that sonme other reservoirs woul d.

I think in particular the nutrients are not going to be
very high in the reservoirs. |If you |look at data fromthe
Jones & Stokes' experinent, nutrients were added but they
fornmed sone formof middle bloom Oiginally, the nutrients
didn't cone back over that extended period. Wthout a good
source of nutrients, the algae are not going to grow very
wel | .

You m ght think that such a shallow stirred system
woul d be recycling nutrients all the tinme, but the nutrients
are going to be fairly low, period. As | understand the
operation, water taken in after a flood, we have a peak
flood period, and then on the tail of the flood, water will
be used be taken into the system [If | was trying to decide

the way to take water for |owest algal growh, that is
exactly what 1'd do. After the flush of nutrients go, the
water tails off. You are beginning to get pretty clean
water. It would seemthe water going into the Delta
Wet | ands' reservoir is going to be fairly clean to start
with less nutrients, to keep cycling.

And the second part, as to the operation of the
reservoirs, when water pulls down, when you get shall ow,
bl ue-greens don't do well there. So towards the end, when
it gets toward dryness, which is their primary -- prinme
peri od for blue-greens is COctober, even Novenber in our
systens. So, | foresee blue-greens would grow, but | don't
I think ny specific comment was for the reasons, the fact
there wasn't anoxic. So, potentially, during the fall term

which is the way in which nutrients nornmally fall, bloomin
our reservoir. Here, this can't happen there. It looks to
me that was the basis, or one of bases, why | said the water

quality there would be equal, perhaps better than sonme of
the reservoirs we ook at, in a classic sense.

MR. SUTTON: W have received quite a bit of testinony
about TOC and DOC and a | ot of discussion about that. One
of the -- | want to get your opinion on this. One of the
thi ngs we have heard quite often for neasurenent purposes,
that TOC and DOC val ues different in the Delta by typically
about ten percent or |ess.
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Do you agree with that nunmber and you can extrapol ate
one to the other fairly easily?

DR HORNE: As a working hypothesis, pretty much. A
| ot of people have run their systens on that working
relationship. |, however, think that your riding for a fal
if you do that. Cbviously, if there is algal below the 50
percent of DOC could be particul ates, could be algae. |If
you are | ooking at stormflow, as nmuch as 50 percent of the

TOC, again, can be particulate organic carbon. These data
conmes -- have been studied in Col orado, where they are
worried about TOC and DOC

So, once the al gae bloons settle down, if you |ike,
water is typically sinple, where it is not very well
stirred, |I think you can get away with it. In the long run,
we need no waste problem Qur problem that the particles
are not the problemat all; they are always settled out in
the water stream So to the extent that they will, of
course, pick up, they nmake the data bunpier and we get a
| ess good relationship. But | know previously, as of two
weeks ago, we are |ooking at this problem nationw de, the
correl ati on between THM and TCC conming in was fairly good.
But | think when you get to a specific case, that wll
breakdown for the reasons | have outlined.

MR. SUTTON. Thank you

MR. CANADAY: Dr. Horne, | want to follow up on a

coupl e of questions that M. Maddow beat ne to. |
appreciate that, related to experinent and sonme of the ideas
that you have been kicking around with your students. Did
you | ook at the testinony earlier fromthe Departnent of

Wat er Resources where they conducted this fall sone

experi ments.

Are you aware of those experinments?

DR. HORNE: Yes. | discussed those experinents with
the DWR just over the tel ephone. M understandi ng, however,
that those were mainly for habitat type islands and the
Department of Water Resources' concern was a few inches to a
few feet. | was |ooking at water that mght be, say, ten or
twenty feet deep.

So there woul d be sone overl appi ng of experinents, but
not of the concern that we had.

MR. CANADAY: We have heard testinony concerning a | ot
of contribution to the TOC and DOC comi ng from aquatic
macr ophyt es.

I's that your understanding as well, or can it be --

DR. HORNE: It is not my understandi ng that DOC can be
produced by macrophytes.

MR. CANADAY: Earlier you stated that if you desi gned
wet | ands, and that based on your understandi ng of the
operation and nonstorage period, that you woul d necessarily
design a wetland operation that way. Wuld you?

DR HORNE: No, | would not.

MR CANADAY: If the Delta island, or the two islands
in question that are going to be storage, you want to reduce
to have the potential loading in that system particularly
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if they leach like that you think they going to | each, at
| east the peat soils, if they are going to be operated as
storage islands, that you don't attenpt to bring, to get
wet l ands in the nonstorage, period?

DR. HORNE: ©Oh, yes. For instance, if you further curb
the growt h of nacrophytes, you woul d decrease the anount of
potential DOC you can produce. The question froma |ake
managenent point of view, whether this would rmake nore than
the fractional difference to the mlligramof DOC. The
obvious thing to do, perhaps, would be to have sone kind of
harvesting that woul d keep them down. You can renobve about
20 percent of the production of a wetland marsh by

harvesting, the renpval. So you can reduce that by half if
you wish to do so. | think whether it was a cost benefit
thing, it is worth it for the ampbunt of DOC reduction you

are going to get. Sure, it could be done.

MR. CANADAY: Fromstrictly a project sense, you would
-- it would be your recommendation not to try to attenpt to
grow wetlands in this, particularly if these islands are
used for water storage.

DR. HORNE: |If | designed a reservoir for water

storage, | wouldn't have macrophytes growi ng there, and
woul d design it so they would not grow there. Nornally, we
try to nmake them steep-sided. This system as far as
understand, has riprap down the sides for quite a bit; that
woul d di scourage the growth of a lot of macrophytes. The
wat er gets down to, basically, at least four, five inches.
You can't really start cattails. They like water about a
foot deep. So to get wetlands planned growi ng, the big
ones, you would need to have water shallowin spring. It is
not going to be shallow in spring. There are energing
plants that grow fromthe bottom Al those plants take
time, growing in about April. And the water is way too deep
in April.

Anot her one of the paradoxical things about the waters
running that | don't think they would have the sane
macr ophyt e probl ems, submerged weed probl ens, that we have
in many of our reservoirs. These things are at a peak right
Now.

MR. CANADAY: My question goes to the fact of the
proposal for in the fall to create or generate seasonally
managed small wetlands. And my question to you is: |f you
were going to operate the reservoirs for storage of water
ultimately that woul d not be sonething you would choose to
put into the mx?

DR HORNE: Only tinme we do this, of course, done nore

than | would like, high water quality defined for habitat.
And in sone cases that the habitat, especially fishing
habitat or birth habitat, is equally inportant as water
quality. The macrophytes get there or not.

MR. CANADAY: The hypothetical to you, if Delta
Wet | ands could nmeet the nitigation responsibilities with a
habi tat island, and receiving no credit in theory for
seasonal wetl ands, other than potential economic benefits
they could for hunting clubs, froma water quality standard
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and water storage standpoint, your reconmendation is not to
manage those seasonal manage wetl ands and the bottom of
t hose --

DR. HORNE: Froma strictly water point, | agree with
you.

THE COURT: Any other staff questions?

HEARI NG OFFI CER STUBCHAER: M. Brown?

| have no questions.

Thank you for your testinony, Dr. Horne

DR. HORNE: Thank you for letting ne get out early.
Thank you.

HEARI NG OFFI CER STUBCHAER: | f we take our norning
break -- M. Maddow, did you tell me Dr. Gartrell --

MR. MADDOW He is not here this mobrning. He is
avai | abl e; we can page himand get himhere if we have about
hal f an hour's notice. He is attending a neeting el sewhere

in Sacramento. He is not avail able tonorrow.

HEARI NG OFFI CER STUBCHAER: Just for planning purposes,
again, who intends to or desires to cross-examne Dr.
Gartrel I ?

Del ta Wetl ands.

M5. BRENNER: We might have questions that he can
answer versus Dr. Shum | am not sure which one. They have
joint testinony, so | amnot sure which particular
i ndividual is going to be able to answer these couple of

guesti ons.
MR. MADDOW Dr. Shumis here today. | believe they
can appear at the sane tine today. Perhaps at the

appropriate tinme Dr. Shumand Dr. Gartrell, the two of them
go for whatever cross-examning is --

M5. BRENNER: Very sinple, two questions, so very
[imted.

HEARI NG OFFI CER STUBCHAER: Already. Wiat we will do
right after the nmorning break is Delta Wetlands will begin
cross-exam nation of the rebuttal, if there are extra
guestions, we can try and page Dr. Gartrell

MR. MADDOW Coul d you say that again?

HEARI NG OFFI CER STUBCHAER: | have said that after the
norni ng break Delta Wetlands will begin cross-exani nation of
rebuttal witnesses. And they can --

You don't agree?

M5. BRENNER: | was going to nake a suggestion that
this afternoon take Dr. Gartrell and Dr. Shumthe first
thing after lunch. Just to finish up Delta Wetl ands
remai ning wi tnesses for Delta Wtlands. Because it is so
limted, Dr. Gartrell will be here this afternoon

MR,  MADDOW We can arrange that. It would be
difficult for us to get himright after the norning break
because he is on the Federal Center, but we could arrange
it, as Ms. Brenner has suggested.

HEARI NG OFFI CER STUBCHAER:  Any obj ecti ons?

W will do that.

M5. BRENNER: Just a suggestion

HEARI NG OFFI CER STUBCHAER: We will finish the
cross-exam nation of the Delta Wetlands' wi tnesses after the
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nor ni ng break.
W will take our 12-minute break now.
(Break taken.)

HEARI NG OFFI CER STUBCHAER: We have reconvened t he
hearing, proceeding with the cross-exam nation of the
rebuttal testinony of Delta Wetlands' witnesses.

Who wi shes -- Ms. Brenner.

M5. BRENNER: | was just going to indicate for the
record that we have Bob Korslin, Russell Brown, Ed Hultgren
John List, Dave Vogel, and Keith Marine up as the bul k of
the Delta Wetlands' panel, and Dr. Kavanaugh will be up

tormorrow norni ng for cross.

HEARI NG OFFI CER STUBCHAER: All right.

And M. Shaul --

M5. BRENNER: M. Shaul will be, upon agreenent, either
later this afternoon or tonorrow, whichever Fish and Gane
chooses.

HEARI NG OFFI CER STUBCHAER: Thank you.

Who wants to cross-exam ne?

M. Nomel lini

---000---
REBUTTAL CROSS- EXAM NATI ON OF DELTA WETLANDS PROPERTI ES
BY CENTRAL DELTA WATER AGENCY
BY MR NOVELLI N

MR NOMELLINI: Dante John Nonel li ni

M. Korslin, in your direct testinmony | believe you
i ndi cated that the KLM.P partnership | oaned noney to Delta
Wetl ands; is that correct?

MR KORSLIN: No, that is not correct. KLMPis a
partner in Delta Wetlands, Inc., which is the entity that
owns, is the equity ownership. And then later in the
testimony | indicated that Lunbernmen's and Kenper Investors
Life Insurance Conpany were the | enders to that
part ner ship.

MR NOMELLINI: You didn't indicate the anbunt of the
| oan. \What is the amount?

MR. KORSLIN: That is proprietary.

MR. NOVELLINI: 1Is it secured by the assets of this
partnershi p?

MR. KORSLIN: Yes, it is.

MR. NOVELLINI: So that any creditor would cone behind
this loan that you have agai nst the asset?

MR KORSLIN. Well, there are sone other creditors that
have |iens ahead of us on pieces. W have sone purchase
noney, nortgages from people that we bought land from |
beli eve those are all paid off now W have sone
reclamation district that woul d be ahead of us. O course,
tax liens are always ahead, and we have a | oan from
Prudential on a snmall piece of sone of the |and.

But other than that, soneone else would cone, then
behi nd, yes.

MR. NOVELLINI: In giving some assurance that the
project would be able to performin accordance with its

prom sed mitigation, what kind of information would be
available to us that you would not consider to be
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proprietary, that would | ead us to feel confortable?

MR. KORSLIN: | guess it would depend on exactly what
mtigation nmeasures you are tal king about. | think, as far
as the overall strength and stability of the proponents of

the project, certainly Kenper and Lunbernen's are entities
that are rated by the rating agencies. They're both

i nvestment grade credit. These two entities together have
assets that approach a $100 billion. So, they have a | ot of
capacity to and actually are in kinds of business that are
provi di ng guarantees. So they have very strong credit
behi nd t hem

MR. NOVELLINI: Are those entities on the hook
involved in the project? As | understood the structure --

MR. KORSLIN:. Right. You are correct.

HEARI NG OFFI CER STUBCHAER: -- they are just sinply a
| ender - -

HEARI NG OFFI CER STUBCHAER Pl ease, let himfinish his
guesti on before you answer.

MR. NOVELLI NI : They are just in a lending position
basically, are they not?

MR. KORSLIN: That is correct.

MR. NOVELLINI: Are you familiar with the request by
the Central Delta Water Agency to establish a security fund
at $35, 000, 0007

MR KORSLIN  Yes.

MR. NOVELLINI: Are you opposed to such a fund?

MR. KORSLIN: | don't think | am opposed to the concept
of the fund. And | think that these entities have al ways
stood up to whatever their obligations are. | think, if the
terns of the methods for the way that noney woul d be drawn
out of this fund and what the noney could and could not be

used for, and the actual amount of how nuch of this
liability would need to be set up, is the -- those are the
things that we would need to negotiate on. | think

35, 000,000 is too high.

MR. NOVELLINI: Is there a nunber that you think is not
too hi gh?

MR. KORSLIN: | wouldn't be making the final decision
It woul d al so depend on what is conming in and out of that
fund.

MR. NOVELLINI: You indicated in your direct testinony
that, given the unique nature of this project, the continued
permtting delays and the reduction in yield that you have
experienced so far, that outside financing was not
realistic, sonething Iike that.

MR. KORSLIN: That is correct.

MR. NOVELLINI: Does that also |lead you to the
conclusion that if the funding of the inprovenents of this
project were permtted, it would have to be funded by you
people as well?

MR. KORSLIN: Well, | think that we are certainly
prepared and capable, have the ability to fund the
i mprovenents of the project. | think that if we would not
-- even if we had the pernit, we wouldn't go forward and
build the project unless we thought there was a viable
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mar ket for the water as the project was permtted. | think

at that point you would be far enough al ong that you would
be able to raise third party financing if you wish to or you
woul d be able to justify the further investnent by the
parties that are involved in the project today.

MR. NOVELLINI: So, it is dependent upon the
mar ketability of the water?

MR, KORSLIN: Right.

MR. NOVELLINI: In your direct testinmony you indicated
a mnimumyield of the project, an annual yield I think it
was, that would be required in order to keep, | think it
was, the lending parties interested in this project.

Do you renenber that?

MR KORSLIN  Yes.

MR NOMELLINI: You tal ked about a 160,000, | think at
first, and then that is a drop down to 154, 000 now.

MR KORSLIN  Right.

MR. NOVELLINI: You indicated in your testinony that
t hat nunmber was sort of a threshold because of the
feasibility of the project.

MR KORSLI N Un- huh

MR. NOVELLINI: | would imagine that took into
consi derati on sonme judgnment on the nmarketability of the
wat er and conditions; is that correct?

MR KORSLIN  Yes.

MR. NOVELLINI: Are you also aware that the 154,000

acre-feet of yield was based on a reservoir elevation of
plus six feet?

MR. KORSLIN: Yes.

MR. NOVELLINI: If you couldn't operate the plus six
feet but had to operate the plus four feet and you | ost
yield -- | don't think you were here, but | think M. Forke
said there was about a 20,000 acre-foot reduction due to
that change in elevation. Wuld that cause your people to
no |l onger be willing to go forward?

MR. KORSLIN: | think that woul d cause them great
concern and possibly that would cause themto -- when you
say no longer go forward, we are at a position today where
we are certainly going to go forward with these hearings and
go forward and see what our permt is. At that point decide
what we do then, really would be specul ating.

But when you consider what it's going to cost to build
the project and the fixed costs of operating the habitat
i slands are and the fixed costs of operating the islands
t hensel ves, as you start noving down this yield chain, you
get nore and nore -- it inpacts your ultimate feasibility
nore and nmore. So, any kind of |oss that we have beyond
this 154,000 acre-feet is going to be very difficult to be
able to justify.

MR. NOVELLINI: Wth regard to your determ nations of
the feasibility and arriving at this 154,000 acre-feet of

annual yield, did you have in mnd the installation of the
900 interceptor wells?
MR, KORSLIN: Yes.
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MR. NOVELLINI: Is that part of the budget or plan?

MR, KORSLIN: Yes.

MR. NOVELLINI: Repl acement and operation of those for
the life of the project?

MR, KORSLIN: Yes.

MR. NOVELLINI: Did you have in mnd building |evees to
neet the Division of Safety of Danms criteria?

MR. KORSLIN: Yes.

MR. NOMVELLINI: M next questions are for M.
Hul t gren.

Ed, in your rebuttal testinony, | think | read it
correctly, that you agree that the Bulletin 192-82 standard

or criteria is not the adequate criteria for the design of
your reservoir; is that correct?

MR. HULTGREN: That's right. It states that that is
for design of the | evees when the water has gone down, so
they are acting as levees. That is not the key criteria for
designing it when they are retaining the water on the
i nsi de.

MR, NOMVELLINI: You talk about, | believe, a conmittee
or consulting board or sonething like that, that would apply
proper engineering criteria to the task of designing the

reservoir levee; is that correct?

MR HULTGREN: | think | said that we would design it
section by section, and, if the Board felt nore confortable,
they may wi sh to establish a consulting Board. That nay be
somet hing the Board wi shes to consider

MR, NOMELLINI: You are familiar with Cifton Court
For ebay?

MR. HULTGREN:. Just generally.

MR. NOVELLINI: In general, do you know what the
criteria was for designing | evees there?

MR HULTGREN. No.

MR. NOVELLINI: Do you know there is an interior |evee
and an exterior |evee?

MR HULTGREN. No.

MR. NOVELLINI: Do you know what the water surface
el evation of difton Court is?

MR HULTGREN:. No.

MR. NOVELLINI: Do you know what the foundation |evee,
foundati on conditions are on Cifton Court?

MR HULTGREN. No.

MR. NOVELLINI: Wth regard to the Delta Wtl ands'
reservoir islands, Bacon and Webb Tract, do you know what
the current rates of |evee settlenment or subsidence are?

MR. HULTGREN. Well, that is a nunber that varies a

lot, and it decreases with time. And then, when one puts
fill on, the rate increases again.

MR. NOVELLINI: If you had to give us a range of the
rates of settlenent, what woul d you give us?

MR. HULTGREN: | | ooked at those numbers in the past,
but | don't have it at the top of ny head.

MR. NOMVELLINI: You would agree, if you had to raise
the I evee in any respect, you would cause the | evee to
subsi de or settle, would you not?
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MR HULTGREN: Yes.

MR. NOVELLINI: Your point in your rebuttal testinmony
is that you would do that carefully, by nonitoring the
| oading so as to reduce the rate of settlenent?

MR. HULTGREN: The reason we are doing it slowmy is to
not overstress the foundation soils. So, it is not a rate
of settlenent, but it is rather the margin of strength |eft
in the foundation soils so they don't get overstressed and
cause significant shear deformations. Portions of the
settlenents out there are not vertical, so shear deformation
| ateral nmovenent. That is the real key thing you want to
control

MR. NOVELLINI: The vertical settlement is going to
remain the sane and will be directly related to the anmount
of load you put on top, isn't it?

MR HULTGREN. More or |ess.

MR. NOVELLINI: The reason you don't load it fast is

because you don't want to shear them and cause sone
traumatic result in the | oadi ng process?

MR HULTGREN. That is fair.

MR. NOMVELLINI: Now, so you are going to -- you are
going to raise these | evees, are you not?

MR HULTGREN: Yes.

MR. NOMVELLINI: What's the range of the increase in
hei ght that you woul d antici pate?

MR HULTGREN: Well, as a minimum they are going to be
192-82 standards; that is a mnimumlevel. That is -- the
other standard will be so we don't retain the water and
don't overtop, or, if they do overtop, they are designed for
over topping. That all results to the interior shore
protection design which is going to be done during fina
design. So, precise nunbers, | can't give you, depends on
scheme and net hods.

MR. NOMELLINI: Can you give ne a range?

MR. HULTGREN: It is going to depend on the nethod of
shore protection. |If shore protections are riprap shore
protections, | don't disagree with Chris Neudeck's numnber
that a maxi mum nunber of about six feet above still water
level will be required for riprap slope protection on the
| onger fetches.

MR. NOVELLINI: Excuse me, go ahead.

MR HULTGREN: | also state, though, that consideration

of floating break waters are viable and could be considered
here. They are expensive. They may be an alternate to | ook
at. But, again, we are pointing out that all the shore
protection issues for the interior is going to be done
during final design, | can't give precise nunbers.

MR. NOVELLINI: Let's |leave the shore protection al one
for a minute and let's talk about the range of raising the
levee to meet the Bulletin 192-82 criteria. What range of
el evation increases would you expect there?

MR. HULTGREN: That will depend in part on where we are
starting. But if you assune we are at a FEMA standard ri ght
now, an HW standard, | believe it is about one nore foot in
el evation is required to get approximately to 192-82. That
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is a foot and a half above a 300-year storm as opposed to a
foot above a hundred-year storm | think it is typically
about a foot difference in portions of the |evee.

MR NOVELLINI: If we were to raise the | evees on Wbb
Tract and Bacon Island by one foot, how |long would it take,
in your estimation, for the levees to reach stability with
regard to settlement?

MR HULTGREN: Would you define what you mean by
"stability relative to settlenment"?

MR. NOVELLINI: Let's start with an easy one, no
further vertical novenent.

MR. HULTGREN: | don't believe that's sonething we are
going to target. | believe they will continue to settle.
They will require continual adding of materials to the top

If we were go to have a target elevation of, pick a number,
of ten, and we wanted to be at ten, we wouldn't fill it to
el even today and allow it to settle to ten. W would fill
it alittle bit above ten. And if it gets down bel ow ten
then we would add nmore fill. So we would be adding fill as
needed, as opposed to providing all future settlenent at one
tinme.

MR. NOVELLINI: How often would you expect that to be
the worst case situation? Annually?

MR. HULTGREN: | would not expect it to be that
frequent, but a few years.

MR. NOVELLINI: So, every few years you woul d be addi ng
some material ?

MR HULTGREN. At the start and then that would
decrease with time. | think it would be sinmlar with what's
been going on in the Delta just to maintain the |evel
they've been at. Every few years they are addi ng nore
material on top of the levees to maintain the flood
protection you need. | don't think it's different from
what's been goi ng on.

MR. NOMELLINI: Focusing in on the wave wash or the
wave runup problenms, you have indicated clearly that you
intend to eval uate sone type of boom system or sone energy

di ssipater chlorine-type device. Does that nmean that you
woul d not rock the face of the levee, the inside face of the
| evee?

MR. HULTGREN. No, it does not nean that. |f those
systens are used, they will dispel nuch of the energy, but
there will still be energy. W don't want the interior face
eroding, so there will be erosion protection of sone formon
the face of the Ievee.

MR. NOVELLINI: So, when you say "erosion protection of
some form" you are tal king about rock?

MR HULTGREN. That's what | envision as the nost
conmon. There are other systens. Soil cenment could be
used; it has a higher runup factor, m ght be used in | ower
sections of the |evees.

MR. NOVELLINI: Wth regard to placing the wave wash
protection on the interiors of the levees, will that add an
additional loading to the |evee?

MR. HULTGREN: Certainly.
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MR NOMELLINI: That will add to the settlenment, would
it not?

MR. HULTGREN: Yes. Sanme as the fill. That is part of
the section of the fill we would be adding. That's part of
t he thought process in our design; that is the sane average
wei ght per cubic yard as the soil is basically --

MR, NOVELLI NI : Are you saying the average wei ght per
cubic foot of rock is the same as it is for soil?

MR. HULTGREN: Very simlar. That is because there is
| arge voids you want between the pieces of rock. A lot of
t he weight energy is expended because of the |arge void
bet ween the rock particles. You have a high void ratio.

MR. NOVELLINI: You would be saying the | evee section,
then, would be conprised, in part, the rock?

MR HULTGREN: Yes.

MR. NOVELLINI: You are going to add material to the
top of the levee. You are going to add rock on the face.
Are you also going to enlarge the cross-section with earth
rat her than rock?

MR HULTGREN. The conbi ned rock/earth fill would nmake
up the cross-section. A lot nore steps, so there is a |ot
needed to nake the shore protection

MR. NOVELLINI: Wth regard to the seepage trigger, |
want to call it a trigger, but I think the Seepage Conmmittee
called it interpretation. There is an exhibit that you
referenced, and | think we did too, in your rebutta
testimony. Perhaps sonebody could put it on the overhead.
That is Figure 3D-4 fromthe environnental docunent, |
bel i eve by Jones & Stokes.

Calling your attention, Ed, to the Case IIl, and your
testimony questioned M. Neudeck's interpretation of the one
foot above the two standard deviations. |s that correct;
you said we were msreading --

MR. HULTGREN: As | read the testinony, which | do not
have in front of me, but | believe he had inplied that you
could come up to the threshold Iinit, and then go a foot
further. H s testinony read sonmething to that effect. |
wanted to clarify that this figure is sinply one foot above
that two standard deviation range.

MR. NOVELLINI: Let's |look at Case IlIl shown on Figure
3D-4, and let's just |ook at Septenber, for exanple. This
bottomline would be the actual water elevation in the
pi ezoneter, would it not, in this exanple?

MR HULTGREN. That is correct. The line he is
referring to is the solid Iine | abeled "Daily Mean of
I ndi vi dual Pi ezoneter on Nei ghboring Islands."

MR. NOMVELLINI: That is what we would be reading in
this particul ar piezometer, correct?

MR. HULTGREN: Correct.

MR. NOVELLINI: Before there would be a trigger of a
needed response from Delta Wetl ands, that water el evation
woul d have to get above this upper line, would it not?

MR HULTGREN. Right.

MR. NOVELLINI: Wich is called the Seepage Perfornance
St andard For | ndividual Piezoneter?
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MR. HULTGREN. Correct.
MR NOMELLINI: What is the distance in feet that the

wat er woul d be allowed to raise in that piezoneter, in that
exanpl e, before the trigger was reached?

MR HULTGREN. Whien it crosses that line, that is the
trigger, that upper horizontal line.

MR. NOVELLINI: W go one foot to 15, minus 15, and we
go up to roughly, what, another half a foot or little nore
than half a foot?

MR. HULTGREN: If | had to put an estinmate on there,

would call it mnus 14.3 would be the trigger for that
exanpl e.

MR NOVELLINI: So there is 1.7 feet of rise before the
trigger would occur?

MR HULTGREN. A rise above what?

MR. NOMELLI NI : Above the neasured water elevation in
that piezonmeter. |s that correct?

MR HULTGREN. No. The neasured |evel is the neasured
level. It doesn't rise 1.7 feet above the neasured | evel
They are by definition the sane.

MR NOMELLINI: | ama farnmer worried about water |evel
inm field. | amright next to this piezoneter, and | see
the water rising, and let's say it is due to Delta Wetl ands;

before the trigger occurs, the water would have raise in
that piezoneter up to nmnus 14.3, would it not?

MR. HULTGREN:. Correct.

MR. NOVELLINI: So | could take, be required to take

1.7 feet nmore groundwater than | woul d otherw se have before
this trigger would kick in?

MR. HULTGREN: That is not correct.

MR. NOVELLINI: Explain that.

MR, HULTGREN: For that one piezoneter, you would have
recorded during a previous year or years what its natura
variation is. And that variation would be reduced
statistically to plus or mnus two standard devi ati ons.

That typically means, covers about 95 percent of the typica
data. O stated another way, five percent of the natura
data will go beyond that range.

And for a performance standard we said let's take for
each individual piezoneter that range of natural variation
and we have to allow for some overage, because 14 days a
year it is going to naturally going to exceed above or bel ow
that range. That is the way the two standard devi ation
concept worKks.

On top of that we've added a fixed nunber. For a
single well we used one foot. When we |ook at groups of
well's, we used three inches. | amnow hol ding up ny hand
saying three inches, a very small anpunt. W thought that
was a very strict requirenent to have for the Delta
Wet | ands. \Wien you consi der any one of the piezoneters
surrounding the island, if it exceeded the natural two
standard devi ation range by nore than a foot, would be a

triggering nechanismfor Delta Wtlands to be out of
conpl i ance and have to do sonething.
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I think that would give a |l ot of hamrer against Delta
Wetl ands to do everything that it can to keep within that
range when one single well can put them out of trigger

MR. NOVELLINI: Let's go back up here to Case IIl, and
maybe three does not represent what we are tal ki ng about.
This dashed line, as | understand it, on Case Ill is the

reference lines, the top one, that incorporates the plus or
m nus two standard deviations of a previous year's data for
background pi ezoneters. Correct?

MR. HULTGREN: That is correct. The inportant point
being that is for the background piezoneters, which are a
different set of piezoneters, |located nore than a nile away
fromthe islands, that is creating Deltaw de background
data, and it is not directly opposite the island.

MR. NOVELLINI: What is this other Iine? Says
"Seepage Performance Standard for |ndividual Piezonmeter"?

MR. HULTGREN: That is the line that is one foot above
the plus two standard deviation line for the individua
pi ezoneter we are tal king about.

MR. NOVELLINI: In this particular case, it is correct,
then, that the water elevation could be raised frommnus 16
up to minus 14.3 before the trigger on this piezoneter, in
this exanple, would kick in; is that correct?

MR. HULTGREN: It could be raised to the trigger point
for -- it is. You keep adding a single nunber, but that
nunber of 16, what is it meaning statistically? You are
just picking a number, and you're inplying that it would
have been 16 on May or June on this particular chart, too.
We don't know that. Wat we do know is that, statistically,
it is going nore than one foot above its nornal range.
That's the trigger.

MR. NOVELLINI: But the normal range is based on an
annual eval uation of the piezoneter and does not take into
consi deration the seasonal differences; is that correct?

MR. HULTGREN: Well, it certainly does not take into
consi deration the seasonal differences, because it takes in
all the data for the entire year and puts the plus or two
standard deviation which is the range of that data for a
year.

MR NOMVELLINI: In order to fit the data in the w nter
when the groundwater is higher due that rainfall or produced
dr ai nage, whatever have you, the deviation line has to be
rai sed accordingly to enconpass those points of measurenent;
isn't that correct?

MR HULTGREN: Yes.

MR. NOVELLINI: The deviation line, if you are going to
pi ck up everything that you have picked up here, picks up
the extrene so that in the drier part of the year it causes

a very wide tolerance, in this case 1.7 feet. |Is that
correct?

MR. HULTGREN: This exanpl e does not show what the
standard deviation is for this individual well. So we
sinmply know fromthis case what the upper bound of it is.
Nowhere on this chart does it give the standard devi ation
for the individual well.
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MR. NOVELLINI: So the seepage perfornance standard for
i ndi vi dual piezometer, in this exanple, does not incorporate

the standard deviation for this well. |Is that what you are
sayi ng?

MR. HULTGREN: No. What | amsaying is | can't tel
you for this exanple what that standard deviation is. It is
not shown on this plot. | can sinply tell what the plus two
standard deviation was. It is a foot below the threshold
line.

MR NOVELLINI: |Is this Case Ill, that is shown on this

Figure 3D-4 a bad exanple for us to understand when the
triggers occur?

MR HULTGREN: | think what -- there is alittle
confusion is when we tal k about the plus or two standard
deviation line. |If you look at this chart, your imediate
reaction is that maybe this dashed line is referring to that
i ndi vidual well. But one of the criteria is checking with
background data. And this chart, each one of these charts,

shows the sane set of range lines for the background data,
and it was included in each one of these charts, so that you
can show when background effects take place. And that
occurs in a Case Il, where it shows a case where the
background data part exceeds its nornal range. And in that
case we are saying, when the whole Delta has higher water

| evel s, then you would subtract that out and woul dn't say
Delta Wetlands is causing it.

When you get down to the Case Ill issue, the heavy
dashed line is staying within its normal ranges. Yet the
i ndi vi dual piezometer exceeds its trigger. So that is
saying in this particular case, we're exceeding the
trigger. So this is the case where Delta Wtl ands woul d
have to start doing sonmething in Case II1l, but not in Case
.

But the exanple is not a good one to try to figure out
how much nore because it doesn't show you what the range was
for that.

MR. NOVELLINI: Let's take it sinply. Delta farner
wants to know how nuch additional seepage or increase in
water |level do | have to sustain before Delta Wetlands has
to take to corrective action. Wuld you agree that it is at
| east one foot with regard to an individual piezoneter
| ocati on?

MR HULTGREN. Yes, for one |ocation.

MR NOWVELLI NI : For one location it is at |east one
f oot ?

MR HULTGREN: But if it is next to another well, then
those other two wells are going to have zero because the
average of three has to be less than three inches. So there
is some --

MR. NOVELLINI: So, it is the one foot for the one;
it's less than three inches or a quarter of a foot for the
ot her ?

MR HULTGREN. Right.

MR NOMELLI NI : Added to that woul d be whatever the
spread is due to the plus or mnus two standard deviation
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I's that correct?

MR HULTGREN: Yes. | would say it just the opposite,
though. | think it is alot clearer if you start with your
normal range of plus or minus two standard devi ati ons and

add this nunmber to it. Start with the standard deviation
and add this range.

MR. NOVELLINI: Let's take it, what could we expect for
typi cal piezometer at a standard deviation? Just give ne a
range, if you could. Is it half a foot? A foot?

MR, HULTGREN: W have about 37 wells we have been
noni toring on a weekly basis out there, not on a daily
average basis like we are doing on this. But fromthat, we
try to make an assessment of what the variations might be.

We found that sone wells had noved very little or very
constant; sonme have wide fluctuations, nore tidal than

seasonal, but still both have both effects. Some had no
tidal effects; sonme had significant -- excuse me, so had no
seasonal effects; sone had significant seasonal effects.

The nunbers -- ny inpression was, and this is only an
i mpression, that the range of nunbers for sone wells will be
| ess than a foot and others may be a foot and a half, two
foot, a foot and a half, that range. That is an

i mpression. But we did didn't have daily average neans |ike
the data we are requesting here.

MR. NOVELLINI: So, our trigger range, then, for this
former could be for an individual well or piezometer m ninmum
nunber of a foot, because we have the one foot criteria, to
as much as, naybe, two and a half feet, sonething like that?

MR HULTGREN. That could be.

MR. NOVELLINI: | would like to put up another chart.
This is entitled Central Delta Water Agency Nunmber 8.

Again, this is the table that was attached to the
recommendati on of the so-called Seepage Conmittee.

Do you recogni ze that, Ed?

MR HULTGREN: Yes.

MR. NOVELLINI: In your rebuttal testinony, you talk
about your agreement with the Seepage Conmittee in nany
aspects, in particular with regard to the nonitoring and

interpretation of the information that cones fromthe
monitoring wells. |s that correct?

MR HULTGREN. Yes.

MR. NOVELLINI: From an engi neering perspective, do you
have any problemwi th guaranteed renedi ation funding that is
recomended by the Seepage Conmmittee?

MR. HULTGREN: The funding side is not ny |evel of
expertise. But it seens to ne that the concept -- part of
this concept cane about fromthe idea that the neighbors
were going to cone on Delta Wetl ands' property to operate
the wells, install new wells, and do whatever renediation
nmeasures are required. And | just can't fathomthat
happening. If there was a problem | think you'd punp the
reservoir dry or punp the reservoir down to stop sonething.
That is the only thing, |I think, you would consider doing if
there was sonme serious problens and the owners wal ked away,
what ever.
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MR. NOVELLINI: Again, | guess you woul d consider that
to be within the scope of the engineering aspects of the
problem  Ckay.

Wbul d that aspect of the problemchange if that entity
or person was an i ndependent water naster-type person that

could go onto the reservoir island and control the gate or
t he punps?

MR HULTGREN: | amnot famliar with how t hat water
master, who he is and what he is. You are still talking
about a separate party, other than the owner of the project?

MR, NOVELLI NI : Separate party, totally independent.
Sonebody kind of --

MR. HULTGREN: | just imagine, in ny background and
owned it, | wouldn't want anybody com ng on ny property to
manage ny swinming pool. 1'll put the chlorine in,
whatever. And | just don't think that's -- that is not

engi neering; maybe it is getting beyond nmy expertise.

MR. NOVELLINI: Let's go down the |ist there under
interpretations, and | am al nost through. | gather, with
regard to funding, the representation of affected owners,
that your feeling is expressed in your previous answer?

MR. HULTGREN:. Correct.

MR. NOVELLI NI : How about the ongoing revi ew of the
i nterpretati on nethodol ogy?
MR. HULTGREN: | agree with that. The nethodol ogy t hat

| devel oped for Delta Wetlands and presented to Seepage
Conmittee, and, basically, all had concurrence. Best we
could conme up with. Once we are operating and we di scover
there is a better way to do things, | don't think we should
be cenented to sonething we predicted woul d happen as
opposed to conming up with a better way.

MR. NOVELLINI:  Wbuld you have any objection to a
third, independent party, | amgoing to call hima water
master, arbitrator, something |like that, that would have the

say on what the interpretation methodol ogy should be changed
to as tinme goes on?

MR. HULTGREN:. Phil osophically, no, with the provision
that, again, if it was nmy house or ny property, | would
certainly want sone input on it. It has to be bal anced.
That is nmore of a legal issue than technical. | would
certainly not want someone to cone in, who you call hima
wat er master, but if he is not bright enough to do it
fairly, I would think that would be wong. So, | would be
scared of, certainly scared of an individual

MR. NOVELLINI: The last itemthere, the arbitration
board with the power to control filling, require
renedi ati on, nake independent perfornance eval uations, that
is what we have been tal ki ng about. Your problem would be
the sane thing in trying to nake sure that sonebody had the
i ndependence and adequate expertise to nake these deci sions.
Is that a fair statement of your concern?

MR HULTGREN: | think it goes back to whose water
projection is it. |If sonmebody is going to decide filling
and renediation and all those things, | think the nost part
t hey shoul d be owner-devel oped. But | don't have an issue
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with their being an arbitration board for issues, a place to
go. That's certainly fair, but | would hope that the
proponent, as well as the people next door, would all have

their say to the arbitrati on board.

MR NOMELLINI: Wth the arbitration board alternative
that was recomended by the Seepage Committee, you have no
objection to that; you would only object to their having the
authority to go over and take action on the island?

MR. HULTGREN: The one concept | think that would
af fect a neighbor is whether or not you are affecting their
property, that seens like it would be the only thing that
you woul d want to resolve. That seens |ike nostly seepage
issues. And | think a dispute resolution board makes sense
for sone place for a |l andowner to go and say, "My field is
wet. Delta Wetlands didn't do anything because their data
doesn't showit." So it could be a nethod for themto go to
somebody to conplain. | don't have any problemw th that.

MR. NOMELLINI: Last question. Wth regard to a
criteria against which you would eval uate or design the
reservoir island | evees, do you have any objection to using
the criteria that would be applied by the Division of
Safety of Dans?

MR HULTGREN. For the | evees?

MR NOMVELLINI: For the reservoir island |evees.

MR. HULTGREN: Certainly, if we are going to be in
their jurisdiction, it would have to designed to their
criteria. But for the nmpst part, | would say that the
reason the |l evees up to elevation plus four were excl uded

fromDSQOD jurisdiction, DSOD didn't really feel they needed
to have that jurisdiction because the threat to the public
just isn't there. They keep in their control what they
believe is inportant in terns of threat to public.

| don't believe that the | evel of conservati sm needed
to design a mmjor reservoir upstream of housing or other
important facility is the sane | evel of conservatismthat
needs to go into Delta | evees that are controlling water up
to plus four to plus six, in those ranges.

MR. NOVELLINI: If you stay bel ow plus four, then you
don't think the factors of safety that they m ght apply are
necessary. |s that what you are saying?

MR. HULTGREN: | think reasonabl e and prudent judgnent
is appropriate, and | think that Delta Wtlands needs to
make their | evees as safe or safer than they are now.

MR. NOVELLINI: Thank you. That is all | have.

Did I make ny half hour?

HEARI NG OFFI CER STUBCHAER:  No.

MR NOMVELLINI: There was no buzzer.

HEARI NG OFFI CER STUBCHAER: Especially when you add the
first part to it.

| have decided we have a multiplier of two here, and we
are not going to nake it today. Based on the estimates, we
woul d. That is all right.

M. Moss.

(Reporter changes paper.)
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MR, MOSS: Richard Mbss for Pacific Gas & Electric.
Before | begin nmy cross-exam nation, M. Stubchaer, | would
just like to say that P&E, pursuant to your request for an
updated list of exhibits, basically, had no change

what soever in our initial |ist.
But, for the record, | tendered to the staff 13 copies
of basically what was our original list. | have additiona

copi es for anybody who would like them W did not, unlike
per haps other parties, introduce any additional exhibits.
But | apol ogi ze for not naking them out.
HEARI NG OFFI CER STUBCHAER: Thank you.
---000- -
REBUTTAL CROSS- EXAM NATI ON OF DELTA WETLANDS PROPERTI ES
BY PACI FI C GAS & ELECTRIC
BY MR MOSS

MR MOSS: | will start with M. Hultgren.

M. Hultgren, have you been hired by Delta Wetlands to
design the final |evees for the reservoir islands?

MR HULTGREN. W are under contract to Delta Wetl ands
to be the geotechnical engineer, but we hadn't gotten to the
phase to do final design

MR. MOSS: Do you expect your firmto do that fina

desi gn?
MR. HULTGREN: | would hope so, but there is no
obligation on their part to do so.

MR. MOSS: Has the managenent of Delta Wetlands told
you that they will support buildi ng whatever contai nnent
that is required, irrespective of cost, to keep what we wll
call the obligated inpacts, and we recogni ze that there are
sone inpacts that would be allowed, of the reservoir
projects within the site?

MR. HULTGREN: That was a real |ong question. | think
the answer to it strictly is, no, it has never been stated
that way. But why don't you read the question back one nore
tinme.

MR MOSS: Has Delta Wetlands told you that in the
design of that |evee systemto contain the reservoir islands
that you're to be gui ded by your engineering judgnent and
not by basically cost elenents so that the inpacts that they
have proposed will not be visited on their neighbors and so
forth, and would, in fact, be contained?

MR. HULTGREN: Wbuld you read back the last third of
t hat when you get back to the nei ghbors?

MR. MOSS: Again, that you could use whatever you
t hought was in good engi neering judgnent, irrespective of
what the cost of doing it, whether it was DSOD or any ot her
standard that seened then appropriate for the job, that you
could go ahead and design that?

MR HULTGREN. Well, the answer is still no, because we

haven't had a specific statenent or response like that. But
t he phil osophy all al ong has been unrestrai ned conpl etely;
t hey have encouraged us to do what is right for the project.
So, we have had no gui dance or restriction saying don't do
this or that because that is too expensive.

I will say when | was first involved in the project,
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came up with some wild ass schenes that, quite frankly,
didn't nmake sense; and they pointed it out to ne. That is
the first week or two we were brainstorm ng. But beyond
that, no. | think we have, what | would call, one of the
best clients | ever had in nmy life, in terns of freedomto
do what we think needs to be done and to do it to the best
of our ability.

MR. MOSS: In your rebuttal testinony you state that
there is no established Delta specific criteria simlar to
FEMA's HW or DWR s Bulletin 192-82 for reservoir islands.
I's this not an adni ssion that what you are proposing for
Delta Wetlands will be in its nature an experinment?

MR HULTGREN. No.

MR. MOSS: Even though there is no standard that you
woul d be designing to?

MR. HULTGREN: Correct.

MR. MOSS: Have you ever personally designed anything
i ke what you believe the proposed Delta Wetlands' reservoir
| evee containment structures will |ook Iike?

MR HULTGREN: Yes.

MR MOSS: For exanpl e?

MR HULTGREN: Well, small dans and the | evee systens.
This is sinply a small dam This thing is going to retain
water with a maximumdifferential head of plus six in the
reservoir and extrene low tide of minus one. So that is
seven foot of head. | amnow going to stand up and hold ny
hand up high and say it is only this nmuch water

MR MOSS: Again, if it seens so sinple, howis it
that there is no recogni zed standard for designing it?

MR. HULTGREN:. Because they are not comonly used in
the Delta. As a matter of fact, none yet. The Delta is --
the standard of the Delta that we are tal ki ng about are
flood control standards. And in the Delta on our kinds of

| evees we are working with -- let nme back up

Are there standards for design of snall dans? Yes,
there are. |If that is the answer you are |looking for. In
my testinmony | was referring to that Delta specific in termns

of criteria for working on levees in the Delta, there are no
standards that have been pronul gated by others, specifically
192-82, for exanple, that relates to Delta islands.
MR. MOSS: That was what mny question prefaced that.
When you nentioned that you had experience designing small
dans, is it correct, then, that those were not in the Delta?
MR HULTGREN: Yes.

MR. MOSS: In your prepared testinmony you invite the
Board to establish a committee of consulting -- | assumne
they're engineers. Are you asking the Board, basically, or
asking that comittee to, in essence, be a design review
boar d?

MR HULTGREN: | offered that in nmy testinmony because
there nmay be disconfort that there not being a standard. |If
there is not a standard, you may want oversight in sone
form and that could be |ike a consulting Board.

MR MOSS: What woul d happen if this board was not
satisfied with the Delta Wetlands' design? Wuld they be
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able to -- would their reconmendati ons have affect or would
they fall on deaf ears?

MR. HULTGREN: That is going to be up to Water Board
rul es.

MR. MOSS: You state that the design of the |evee
control system would be nodified as construction
progresses. \Wat about further nodification after it's
filled; it turns out it doesn't work properly?

MR. HULTGREN: Restate that one, please.

MR. MOSS: You state that the actual design of the
| evee control system would be nodified as construction
progresses. And if | ammisstating it, please correct ne.

MR. HULTGREN: Anplify what you mean by | evee contro
systens, so | am answering --

MR MOSS: Well, the systemthat will basically keep
the water in the reservoirs or keep the outside water from
entering the reservoirs.

MR. HULTGREN: You're quoting my rebuttal testinony
sayi ng what ?

MR MOSS: You said it alittle bit earlier today,
that there would not be a fixed design at the first day of
construction, but that, as construction progressed, there
woul d be nodifications. | assune based on what you're
experi enci ng.

MR. HULTGREN:. Probably sone confusion. There's two
parts that vary. One, | talk about designing it mle by
mle or section by section. |In other words, you don't pick
one design for the full 40- or 30-mile perineter. But you
woul d do it piece by piece as to what fits that part of
section and subsurface conditions.

The ot her part of the response that may have been

confusing, | was answering M. Nonellini that there is
continuing fill placenent in response to the settlenent.
The ground will continue to settle. You are not going to
put all that fill on in day one. That would be an ongoi ng,

occurring even beyond the operation of the reservoir.

MR. MOSS: Do you envision that these ongoing
responsibilities will be greater than that faced in the
Delta by other reclanmation districts?

MR HULTGREN: Yes, | believe it will be. W have nore
elements to deal with. W are going to have interna
erosion and external erosion protection. W are storing
wat er that we have to nake sure our -- we are going to --
our freeboard, where we keep our freeboard. Sinmilar to what
is required to the reservoir, the island today, except it
will be higher. Operating the wells, keeping them
mai ntai ned. All those things are -- sone of themare nore
than they have in a typical reclanmation district.

MR. MOSS: Speaking of those wells, can you tell us
whet her you have any idea of what the cost is of
constructing those 8 to 900 new perineter wells and how t hat
m ght reflect, again, on the overall cost of the project?

MR. HULTGREN: W prepared a portion of a cost
estimate on an individual well basis several years ago and
gave that data to Delta Wetlands, and they incorporated it
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into a total cost estimate that they have included in
theirs, that included -- we did not include the punps. They
i ncl uded the punps, the electrical distribution and things.
So the nunber | have is only a partial nunmber. M
recollection, it was a nunber like range of $5,000 per well,
perhaps. That is not a conplete nunber. There is nore
pi eces than just taking that nunber times the nunber of
wel |'s.

MR. MOSS: You don't have any further information,

conpl et e number ?

MR HULTGREN: No. | think | was asked that in the
original cross. | didn't think it was inportant for me to
chase that down.

MR. MOSS: You nentioned in your rebuttal testinony
that the test wells on McDonald Island silted up. | don't
know if that is the right term but explain that. And,
al so, would that be an indication of what woul d happen to
these 8 to 900 new welI's that woul d require constant
nmai nt enance?

MR. HULTGREN. That they silted up is speculation. W
know t hey becone less efficient. That is often the way
wel s becone less efficient. It is inportant that one read
nmy rebuttal here to understand this response, to cross. But
| state that we put these wells in. They were put in for a
specific purpose, and that was to run a short-termtest, and
they were very successful in doing so. And when we were
done with the test and the owner, when given the option to
either us take the wells out or leave in place, he said,
"Leave themin place."

Over a period of nine nonths their efficiency degraded
to about 25 percent of what they were initially. And
woul d attribute that to nore than likely to not the best
installation techniques. But that was the requirenment of
the contractor to do that when installing those wells. He

was sinply doing a short-termtest. So, | don't hold it
agai nst that contractor who installed them because it was
not his charge.

And follow ng up, do we expect that in our long-term
wel Is? No. | would expect themto behave |ike any ot her
wel I designed, excuse the pun, well designed well system
However, that is how | would expect themto work. There
wi Il be nmaintenance required like in all well systens.
There could be things growing on the screens and need to
rework it because of sone siltation that develops in the
filter pack. Those are nornal nmmintenance operations.

MR MOSS: In preparing your rebuttal testimony is it
fair to say that in general you chose not to rebut the
direct testinony of DWR s w tness Raphael Torres?

MR HULTGREN: | didn't see anything necessary to
rebut. | looked at -- | made notes on all of the testinony
given to ne, including his. | believe he made a statenent

that he thought the well system would be very expensive.
And | thought about witing rebuttal to that, but then
recalled -- | remenber that same -- | think I said in ny
rebuttal here, ny imediate reaction was that this well
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system woul d be very expensive, until | figured out it was
still the best system So, partially, | guess that is a
rebuttal of M. Torres' testinony.

MR MOSS: M. Torres also testified that it would very

difficult to get construction nachinery onto the interior of
an inundated island, and you apparently did dispute this
contention.

Again, ny question is: Wre you thinking along the
lines of the suggestion by Dr. Egan of having the big barge
and the little barge and little one going out there to do
the work, et cetera?

HEARI NG OFFI CER STUBCHAER: Excuse nme, M. Moss.

M5. BRENNER: | amgoing to object. This is beyond the
scope of the rebuttal and clearly should not be gotten into
by M. Mss today.

HEARI NG OFFI CER STUBCHAER: | will sustain that.
CGo ahead.
MR MOSS: | just wanted to comment that --

M5. BRENNER: It is not your opportunity to testify.
HEARI NG OFFI CER STUBCHAER: You can give ne reasons why
on your objection.

Pl ease go ahead.

MR. MOSS: Again, his, M. Hultgren's witten rebutta
is very extensive and covers nmany subjects. So, he,
obviously, had tine to prepare it. It was quite different
than sinmply an oral presentation. So, | believe that, to
the extent that he chose not to rebut direct testinony on

the very subjects that he testified to, such as, again M.
Torres, a civil engineer, who spoke about his concerns with

the | evees, that that is perhaps a tacit adnission that he
agrees with it.

HEARI NG OFFI CER STUBCHAER: | am going to sustain the
objection. | think you should not read into what he didn't
testify to, but what he did say.

MR MOSS: Again, | would like to rephrase the question
and just sinply say that in regards to mmintenance,
especially, of elements on the interior of the island, have
you t hought through the issues of difficulty that were
rai sed by other parties?

M5. BRENNER: | am going to object. Goes beyond the
scope of his rebuttal testinony. |If you like to make
conment s about what he did not address, you can do that in a

briefing.

MR. MOSS: Certainly, when you | ook at several pages of
his testinmony, he does tal k about a nunber of things that
touch on the design of these things, whether DSOD and they
shoul d be naintained, and so forth. So | will wthdraw the
qguestion and follow your |ead, but | do suggest that he has
covered it in his general topic in his rebuttal testinony.

| would like to shift to some questions for M.
Kor sl i n.

Good norning, sir.

M. Korslin, have you had a chance to hear or review
sone of the testinony offered in this hearing as it relates



01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
2614
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
2615
01
02
03
04
05

to the many probl ens and unresol ved i ssues that face Delta
Wt | ands?

MR KORSLIN  Yes.

MR MOSS: Woul d you have expected opposition fromsuch
a diverse group of parties, including the State Water
Contractors and CUM and DWR and owners of all the
surroundi ng properties?

M5. BRENNER: | would like to raise another objection
This, again, goes beyond the scope of M. Korslin's rebutta
testimony. It is very limted in rebuttal testinony in this
heari ng.

HEARI NG OFFI CER STUBCHAER: M. Mbss.

MR. MOSS: Again, | have a nunber of questions which
hit on the very subject that M. Nonellini was asking, and
sone ot her aspects of it, again, the business decisions of
what the owners and the | enders, what their policies are,
and how they judge the possibility that their investnment is
appropriate or will be continued, or whatever.

HEARI NG OFFI CER STUBCHAER. Ordinarily, on a regul ar
cross-exam nation we allow great latitude. This is
cross-exam nation of rebuttal testinmony and should be
limted to what was said in rebuttal

| ask Delta Wetlands, why weren't you objecting to M.
Norel | i ni's questions?

M5. BRENNER: | contenpl ated objecting several tines,

and it was indicated that just to let himgo ahead. Now I
amgetting a little tired of the sane kind of questions, so
| guess that |I'mgoing go start raising nmy objections a
little nore often, so that we can get through this.

MR MOSS: In fact, you know, | was just about to nake
a point that I -- one of ny colleagues, again, raised to ne;
and that is that M. Korslin never testified on direct. So
we never had that opportunity to explore in the w der
latitude a representative of the owner/lenders. So, again,
his testinmony covered that whol e rel ati onshi p between that
an outside financial interest and should be subject to a
fairly wi de range of cross-exani nation

MS. BRENNER We coul d choose --

HEARI NG OFFI CER STUBCHAER: Just a minute. M.
Normel I i ni was next.

MR. NOVELLINI: 1 resent the concept that an objection
shoul d have been made, but that wasn't made. | think ny
cross-exam nation was clearly within the scope of the

rebuttal testinony. The testinmony was with regard to the
financial considerations of the nobney people and what they
went through in terms of evaluation and the inportance of
each additional burden being placed on the project. | think
I was well within the scope of cross-exam nation of the
rebuttal testinony.

HEARI NG OFFI CER STUBCHAER: M. Nonellini, | wasn't
judging that. | was | ooking for consistency, and why your
guestions were not objected to and simlar questions from

soneone el se are objected to.
MR NOMELLINI: | think M. Mss in the last line is
wi thin the scope.
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HEARI NG OFFI CER STUBCHAER: | think that what is fair
for one is kind of fair for all. But that was within the
call of Delta Wetlands, not the Hearing O ficer.

M5. BRENNER: That is right. It is within our
prerogative to determ ne when we'd like to object and when
we wouldn't. It is also within our prerogative to deternine
when we want to raise a witness, as a direct testinony
wi tness or rebuttal testinony witness. And a lot of those
i ssues about how |l arge a scope we want a cross-exan nation
to go is within our discretion. And when we choose a
rebuttal w tness, we take that into consideration. And
t hose considerations are our choices.

And | would like to just reenphasize that M. Mss has
the opportunity to reword his particul ar cross-exam nation
gquestion so it does fit within the scope that he is

describing. | don't believe the question that he just
raised is within that scope. He is asking about, "Did you
think that there was going to be this nuch opposition?"
Well, | don't see how that has anything to do with the
relationship of the entities funding or non funding this
particul ar project.

MR MOSS: And | will, I will ask those questions.

HEARI NG OFFI CER STUBCHAER: | think that that

particular question | will sustain the objection on, but not
the Iine of questioning about the financial responsibility.

MR MOSS: Is it not true that many of the issues of
the concerned parties that have been brought to this hearing
are not fundanental opposition to the concept of in-Delta
wat er storage, but to the externalization or shifting of
risks to third parties brought on by what is generally
perceived as an inconplete or premature project?

MR. KORSLIN: Well, we have been studying this project
for ten years. Qur conpany has been involved in the project
for ten years. And we have built thousands of honmes across
the country. W have built lots of office buildings,
apartments, subdivisions. W have built a |lot of things
t hat have concerns for that potentially have third party
i mpacts. And so, it is not newfor us to get involved in a
project that potentially could have sone third party
i mpacts. And as a conpany that have millions of policy
hol ders, both here in California and across the country, we
don't build projects and then turn our backs on any third
party inpacts we may have. W believe that, at |east part
of my job is to go to the financial partners and say, when
they say, "Well, have the third party inmpacts been anal yzed

and can they be nmitigated and m ninized?" And my belief in
this project is that, yes, they can and they have been

MR MOSS: But Delta Wetlands, for exanple, has refused
to indemify the owners of the neighboring properties
agai nst any and all damage or |oss caused by the Delta
Wt | ands Proj ect.

I's this an exanple, though, of an attenpt to shift?

M5. BRENNER: That is argunentative, for one thing;
and, also, it goes beyond the scope of his rebutta
testinmony. You tal king about the relationship between
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entities. That is very different than the question that you
j ust asked.

HEARI NG OFFI CER STUBCHAER  Can you point out in the
rebuttal testinony where he said they would refuse to
i ndemi fy?

MR MOSS: In M. Nonellini's questioning, he spoke
about the concept of this fund and said that a certain
dol I ar docurment was potentially in dispute and other terns.
Basically, we're exploring the fact that, as testified to,
for instance, by M. Hultgren, that there would -- they were
not proposing to indemify the parties.

HEARI NG OFFI CER STUBCHAER: My recoll ection was that he
stated that he was not opposed to the concept of a fund, but
t he anobunt of the fund was undeternmined. And so that is
different than refusing to i ndemify.

M5. BRENNER: M. Hultgren is not the sane person as
M. Korslin.

HEARI NG OFFI CER STUBCHAER:  Proceed.

MR MOSS: Let me just ask a foll owup question. The
i ssue of whether Delta Wetlands indemmifies the other, from
your standpoint, is still an undecided question; is that
true?

MR KORSLIN Well, I don't think that it is undecided
as to whether or not it would cause inpacts to third

parties, are we going to take the responsibility to nake
those nost parties hold. The question is: Wat is the
nmechani sm for doi ng that?

And | believe, for instance, that sone of these things
m ght actually be covered by general liability insurance
policies that we mght carry. W have had extensive
di scussions with Central Delta Water Agency about how a fund
nm ght be set up and how it might be used, and how big it
m ght be.

We certainly are willing to stand behind our
obligations and provide sone |evel of confort, be it through
some actual funding obligation or a letter of credit or
sonmething like that, to stand behind those obligations. W
are not at all opposed to giving sone confort to our
nei ghbors in the Delta.

MR MOSS: Wuld that include the Pacific Gas &

El ectric Conpany facilities on Bacon |sland?

MR KORSLIN:  Yeah

MR. MOSS: Does this discussion of risk and potenti al
third party clains that could obviously run into a | ot of
noney, basically have any bearing on the owner's decision
whet her they will construct the project itself, past the
permtting stage?

MR. KORSLIN: Sure. It is one of the things you would
consider as part of the overall risk/reward of building the
proj ect.

MR MOSS: Is it fair to say that the investors, like
Kenmper, would be nore satisfied if Delta Wtlands Project
was sold to DWR or sone other governmental agency rather
than going into actual construction?

M5. BRENNER: | amgoing to object, again. It is
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beyond the scope of this gentlenan's rebuttal testinony. He
is not testifying to any of these types of things. | also
think it is irrelevant.

HEARI NG OFFI CER STUBCHAER: Coul d you rephrase the
guesti on?

MR. MOSS: From your standpoint, representing the
| enders and equity owners, would they have a greater |evel
of confort after the permtting process if the project was

sold rather than those parties constructing it and operating
it?

MR. KORSLIN: Depends on the price. Wat we are tying
to do, as a mmnager of Kenper's assets, is naximze the
val ue of the assets.

In a lot of cases we will take projects -- | think a
good exanple is sonme |and we m ght have sonepl ace where we
will buy the land. We will get it zoned. W might sell it
in bulk to soneone that will devel op the roads and put the
lots in. W night do all of that ourselves. W have gone
so far as to build and sell the hones thenselves. At sone
poi nt, we decide whether it nakes sense for us to stay in a
proj ect or not.

In a case like this, when it beconmes nore efficient for
soneone like DWR to own the project than it does for us,
then that seenms like a logical point to break off. But if
you never reach that point, we are prepared to build the
project and sell the water ourselves.

MR. MOSS: For instance, are the owners prepared to
build and operate the project if PGE is successful in
asserting its right not to have its gas transm ssion |ine
easenent on Bacon Island intentionally flooded?

M5. BRENNER: This line of questioning is beyond the
scope, M. Stubchaer. This issue can be briefed. M.
Korslin was brought in for linmted purposes. | would like
to keep those purposes in mnd and nove this hearing to a
cl ose.

MR MOSS: M. Korslinis free to give exanpl es how he
could do it, housing and everything under the sun that he
wants to illustrate, which is fine with ne. But if | ask
hima specific here in terns of their decision making
relative to something that is already clearly on the record
and in issue here, then it is objected to. | don't think
that that is necessarily right.

HEARI NG OFFI CER STUBCHAER: Ms. Leidigh, do you have
any advice? You want to give ne off the record.

Of the record.

(Di scussion held off the record.)

HEARI NG OFFI CER STUBCHAER: Back on the record

We are going to sustain the objections, M. Mss. You
can proceed with your questioning, and, please, ask them
nore narrowly focused on the rebuttal testinmony. This
Wi tness was just on rebuttal, not in case in chief.

Pl ease go ahead.

MR. MOSS: | have one final couple questions that is
based on his resume, which is in the record.

It seens |ike you presided over the sale of nmost of the
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Kenmper's real estate honmes; is that correct?

MR. KORSLIN: | think presided over would probably be a
little bit of a stretch.

MR. MOSS: Substantially involved in?

MR KORSLIN  Yes.

MR MOSS: Did you try to sell your interest in Delta
Wt | ands?

MR, KORSLIN: No.

MR, MOSS: Was there that decision because there was no
mar ket or why?

M5. BRENNER: | am going to object, again. This is
beyond the scope of the rebuttal testinony.

HEARI NG OFFI CER STUBCHAER:  Sust ai ned.

MR. MOSS: No further questions.

HEARI NG OFFI CER STUBCHAER. W are going to take our
[ unch break. After lunch we have cross-exam nation by CUWA,
Contra Costa, East Bay MJD, and Fish and Gane.

W will reconvene at 1:00 p.m

(Luncheon break taken.)
---000---

AFTERNOON SESSI ON
---000---

HEARI NG OFFI CER STUBCHAER: Good afternoon. W will
reconvene the hearing.

The parties work out anything of the appearance of M.
Gartrel I ?

M5. BRENNER: W are attenpting to do that. | think
there are a few questions that are going to be answered by
Dr. Gartrell. So because of his availability, the
suggestion, is to go ahead and bring himforward now, not
Dr. Shum but just Dr. Gartrell in regard to a couple of
guestions | have directed at the Fisher Delta Mdel.

HEARI NG OFFI CER STUBCHAER: Ri ght now?

M5. BRENNER: That is the suggestion.

HEARI NG OFFI CER STUBCHAER  Ckay; that is fine. You
folks are going to be excused for a few ninutes while we
take care of scheduling problens.

Good afternoon, Dr. Gartrell.

DR. GARTRELL: Good afternoon, M. Stubchaer.
M5. BRENNER: If | could just have a few minutes.
HEARI NG OFFI CER STUBCHAER: Ms. Brenner.
---000---
/1
/1

I
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REBUTTAL CROSS- EXAM NATI ON OF CONTRA COSTA WATER DI STRI CT
BY DELTA WETLANDS PROPERTI ES
BY MS. BRENNER

M5. BRENNER: Yes. | just have a couple questions for
Dr. Gartrell with regard to the Fisher Delta Mddel. And
there was a Figure 2-6, which you indicate or one of you, or
Dr. Shumor Dr. Denton, indicated an overestimated salinity
concentration used in Fischer Delta Mdel

My question is: How does the CCWD s version of the
Fi sher Delta Mddel account for EC or TDS patterns for the
South Delta?

DR. GARTRELL: For the EC or TDS in the South Delta,
the Fischer Model is influenced by several factors. One is
the salinity in the San Joaquin River, which is at tines a
maj or influence in the salinity in the San Joaquin is | ow
through a relationship that relates electrical conductivity
with flowin the river, and season of diversion, whether it
is irrigation season or non irrigation season

The other factor is agricultural drainage, and that is
nodel ed through data taken from | think it was, an early
1954 or 1955 study by DWR and some nore recent infornmation
with respect to the consunptive use and their relationship
bet ween consunptive use and applied water for drainage.

But it is nobdeled in a gross sense with a large section of
the South Delta used as an average. And then the other

items that influence it are the degree of salinity intrusion
caused by the relationship either between the tides and
Delta inflows and outflows. And then, particularly, at

peri ods when the export levels are significantly higher than
the San Joaquin flows is influenced by the amount of water
nmovi ng from Sacramento River and the east side streans in to
t he Sout hern Delta.

MS. BRENNER That is the CCWD' s version of Fischer
Del ta Model ?

DR. GARTRELL: Correct.

M5. BRENNER: That woul d be the sane things that would
be taken into consideration with Dr. List's run of the
Fi scher Delta Model ?

DR. GARTRELL: That's right.

M5. BRENNER: It's the sanme assunptions that are being
used?

DR. GARTRELL: The sane general assunptions in terns of
what is gone into the nodel.

M5. BRENNER: Isn't it true that at times CCOAD finds
very large ag drains effects on chloride levels at its Rock
Sl ough i nt ake?

DR GARTRELL: Not as much on chloride |levels as on
TDS or electrical conductivity. That is one area in the
Fi scher Moddel you need to be careful of because we found
that the chloride to TDS ratio or chloride to EC ratio for

ag drainage is about half of -- in ag drainage is about half
that of seawater. So what we have done in the past is used
generally a conservative level for translating the TDS and
Fi scher Mobdel to chlorides, which over estimates that by
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about a factor of two. That is, in fact, the case, yes, it
is at times influenced by the ag drain, particularly on
Veal e Tract.

M5. BRENNER Were the rocks with chloride with and
wi t hout ag drai nage?

DR GARTRELL: It varies. For exanple, during the '87
t hrough ' 92 drought, there are very few instances where ag
drai nage could be deternmined to have a significant effect on
chloride levels in Rock Slough; and our chloride |evels
during that drought ranged fromlow levels in the thirties
to fifties, during periods of high outflows to up and over
250 chl ori des.

During periods, for exanple, subsequent to the drought,
the chloride | evels have been as high as about 130
chlorides, during periods where it was highly influenced by
the ag drain at Veale Tract. That would be periods when the
outflow is high, our diversions at Rock Slough are | ow
because it is wintertime and there is a significant anount
of drainage com ng off Veale Tract.

M5. BRENNER: So, are the levels that you are talking
about, are those just ag drainage |evels and chlorides?

DR. GARTRELL: In that period, that would be highly
i nfluenced by drainage. There are other factors in there,
but they're smaller.

M5. BRENNER: What | amtrying to get at, is sone
qguantification of what you mean by highly influenced.

DR GARTRELL: It would be, in the absence of that ag
drain, it would probably be in the range of 30 to 70
chl ori des.

M5. BRENNER: So 30 to 70 chlorides conpared to a
hundred --

DR GARTRELL: 130.

M5. BRENNER: So there is about a 50 percent higher
chloride |l evel at Rock Slough because of ag drai nage than
there would be for seawater intrusion al one?

DR. GARTRELL: During those periods, yes. Those are
pretty nmuch restricted to periods that are very wet and
there is a | arge amount of drai nage com ng off the island,
and we have reduced our diversions. Sinilar to the
situation you see in the entire South Delta when the state
and federal punps have reduced punping in wintertime when
there is a |l arge anount of water available from
preci pitation and a good deal of punping off the islands,
the ag drai nage tends to build up.

MS. BRENNER That is all | have.

HEARI NG OFFI CER STUBCHAER: Thank you, Ms. Brenner

Anyone el se want to cross-exam ne this w tness?

Staff?

M. Brown?

| just have one brief question. Fromyour |ast answer
it sounds like the chlorides are better with the punps
runni ng, export punps running. |Is that pulling in the
Sacranmento water rather than just letting the ag drai nage
just sit there?

DR GARTRELL: That's correct. 1In the Southern Delta



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
2629
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
2630
01
02
03
04
05
06
07
08
09
10
11
12
13
14

you see that. Wen the punps are conpletely shut off, it
can accurmul ate. An exanple is the winter of 1973; we had at
Rock Sl ough the highest electrical conductivity

measur enents, although the chloride |evels weren't
particularly high conpared to where they were the sunmer
before with the Andrus Island break. They got up to 440
chlori des on one day. W had a period of about two nonths
where the electrical conductivity was well over a thousand.
Qut in the Delta, in general, during that period it was in
the 600 to 800 nmillisienens per centineter. The state and
federal punps were running at very |low | evels.

Subsequent to that period, a lot of the winter is used
for refilling San Louis or noving water further south, and
t hat has been reduced in the Delta flows.

HEARI NG OFFI CER STUBCHAER: | never heard that analysis
before, that phenonenon before. No one has ever nentioned

t he export punps inmproving water quality in the Delta
bef or e.

DR. GARTRELL: It is also known as the Periphera
Canal Effect.

HEARI NG OFFI CER STUBCHAER: Thank you very much.

MR. MADDOW Qur thanks to Delta Wetlands for letting
Dr. Gartrell go out of order

HEARI NG OFFI CER STUBCHAER: Does the Delta Wt ands
panel wish to resune their seats at the witness table. Next
will be M. Roberts, followed by M. Maddow.

---000---
REBUTTAL CROSS- EXAM NATI ON OF DELTA WETLANDS PROPERTI ES
BY CALI FORNI A URBAN WATER AGENCI ES
BY MR, ROBERTS

MR. ROBERTS: Dr. Brown, am| correct that there were
three Malcom Pirnie Mddel s? There is a 1991 EPA water
treatnment nodel, a '92 revision, and then a '93 revision
that was requested by Metropolitan Water District?

DR BROWN:. | believe there are those three versions
| don't think that |ast date is right. The third one was
not available until the end of '94.

MR. ROBERTS: '93 or '94.

The version used in the EIRis the 1992 version?

DR BROMN:. It is the second version. MlcomPirnie
changed the first nmodel. It is nmeant to be used by a plant

operator who is facing a certain water quality that day and
is maybe adjusting his treatnent process to reduce THMs.
The nodification was sinply changing the nodel so that it
ran and accepted the tine series of nonthly inputs for the
same treatnment processes and cal cul ated THVs. So, the
results out of the first and the second nodel are the sane.
The second nodel is sinply a version that they created for
the Delta Wetlands' analysis for the State Board that
allowed a tine series, 25 years of nonthly input values, to
be calcul ated all at once.

MR. ROBERTS: What was the purpose of the 1993
revision, '93 or '94, the third version?

DR BROWN:. Well, as | testified, it was '94, which is
fairly inportant. It was not available at the tinme that



15 this analysis was being done. And the purpose of that third
16 revision, which was under contract to Metropolitan Water

17 District of Southern California, was to revise the equations
18 wused in the nodel to predict the brom nated THVs, or the

19 THVs are that are formed with relatively high bronide

20 levels.

21 The data that was used to revise those equati ons was

22 provided by Metropolitan and sone of the menber agenci es.

23 So this was just a revision to the basic equation relating
24 to DOC, tine of treatment, chlorine dose, bromde levels to
25 the THM species that would be formed in that treated water
2631

01 MR. ROBERTS: That 1994 version wasn't used in 1995 ElIR?
02 DR. BROMWN: The 1994 nodel was not used in the 1993

03 analysis that was done for this project.

04 MR. ROBERTS: You testified on rebuttal that your

05 evaluation was that the results of the second and third

06 nodel, the 1994 nodel, would be substantially the sane. So
07 you don't see any need to revise your analysis of the THM
08 formation?

09 DR. BROMN: That is right. By conparing the two

10 nodels, that is, the equation used in the two nodels, we

11 determined that the relative effects of a change in DOC or a
12 change in brom de, which would be the project inmpacts that
13 are being evaluated in the environmental analysis, the

14 results of those would be substantially the sanme; and,

15 therefore, we did not need to revise the 1993 anal ysi s.

16 MR. ROBERTS: Can | ask you to put up this

17 transparency. This should be Delta Wetlands' 12.

18 Do | have that nunber right?

19 DR. BROMN: That is right.

20 MR. ROBERTS: W made a transparency froma hard copy

21 that we were nmking notes on, so this may look a little

22 different data, ought to be the sane. What you got here,
23 you're conparing the 1992 or second version of the nodel
24 with the 1994 version, which is shown as revised, in bold?

25 DR. BROMN: That is right. Revised refers to the new
2632

01 equations in the Metropolitan Water District Versions.

02 MR. ROBERTS: You've got in the far left columm DOC and
03 inthe top line you've got different broni de val ues?

04 DR. BROMN: That is right; those are the two axes of

05 this matrix.

06 MR ROBERTS: Wwen | ook at this, | see substanti al

07 differences in virtually every case. The 1993 revision
08 gives you greater THM i npacts.

09 DR BROMN: There are distinct differences between the
10 results predicted by the two nodels. Let's try.
11 For a DOC of 4, which would be the mddle |ine and for

12 a bromide of 0.2, the revised equation would be 34.8

13 mcrograns per liter of THM The nodel that we used, the
14 National EPA Mdel, would give a value of 29.3. So the

15 revised, because it is reported to better reflect the

16 bronmide effects, gives us a slightly higher THM

17 However, these are not the differences that we are

18 concerned with in an inpact analysis. The inpact analysis
19 is concerned with noving fromone point in the matrix to
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another. Let's try that.

Let's say that the brom de, because the project
increased from0.2 to 0.4, then we woul d be noving over one
bl ock of nunbers.

MR, ROBERTS: 0.2 to 0.47

DR. BROMN: That's right. |If we increased the bronide

fromO0.2 to 0.4, that night be a project inmpact that we
woul d be assessing. Wat we find is that the revi sed nodel
woul d predict 47.5, or about 12 nicrograns nore.

And the old -- the EPA nodel would have predicted from
29.3 up to 31.7. So we find that the revised equation has a
greater sensitivity to a change in bronide. So if the
project had large, that is, the Delta Wtlands Project being
eval uated, had large simulated increases in bronide, then
the inmpacts with this revised equati on woul d have been
| arger than the equation that we were using.

But if we go in the other direction, let's increase DOC
from4 to 5, holding the bronide at 0.2, now we are novi ng
down in this matrix. So the revised nodel would nove from
34.8 up to 42.1. That is an increase of about 7 m crograns
per liter of trihal onethanes.

The nodel that we were using, the EPA general nodel,
woul d have gone from?29.3 to 38.7. That is a |arger change
in THM in this case a unit change in DOC. So what turns
out is that since the DOC is the variable that is nore
likely to be increased because of the Delta Wtl ands
Project, and the sensitivity of THVs resulting froma change
in DOC is reduced by the revised equation, the original EIR
anal ysis has the greatest potential environnental inpacts
al ready si nul at ed.

So, to the extent that there is uncertainty in these

equations, we are not quite sure what the THVs woul d be.
More relevant for inpact analysis is the sensitivity of the
equation to a change in one of the precursors, either DOC or
br omi de.

MR. ROBERTS: |If either one of those change, you are
going to get an increase in the THWs, right?

DR. BROMN: Both equations will give you an increase of
sone sort.

MR. ROBERTS: But the revised equation will show you a
hi gher, nore accurate increase, won't it?

DR. BROMWN: For bromde, it will show a higher
increase. For DOC, it will show a | ower increase.

MR ROBERTS: But increase?

DR. BROMAN: An increase, but less of an increase than
the original equations that were used.

MR ROBERTS: But still an increase?

DR BROWN: Yes, still an increase

MR. ROBERTS: Let's go back to the before DOC col umm
and .4 bromde. Under the existing -- under the analysis
you used, you cane up with a 31.7 nilligrans per liter. |If
we used the revised version, we have a 47.5 mlligrans per

liter. Under the existing analysis, then, you would show no
violation of the Stage Il, assuming Stage Il is adopted.
Using a revised, you would show a violation of Stage |1
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Don't you think that is a significant difference?

DR. BROMAN: No. Because the treatnent process that was
simulated, that is incorporated in this exanple of the

equation, is strict chlorination without any -- it doesn't
have the treatnment process changes that we require for
stage, a Stage Il. This hypothetical matrix does not say

whet her or not the real treatnent plant in the future is
going to violate Stage 11

MR. ROBERTS: How about Stage |?

DR. BROMN: Neither one, in this hypothetical case
woul d exceed Stage |I. Again, it is not the absolute val ue
here; it is the change fromthe no action to the project
conditions, which are really the only nunbers used in the
i mpact anal ysi s.

So, | agree that the base case tines series will be
different for these two equations, but the relative change
in trihal onethanes caused by an i ncreased DOC was sinul at ed
about right the first time, relative to the revised
equati on.

MR. ROBERTS: But, again, under every situation in
here, except for the O bronide, which | believe you said
cannot occur, the revised version would show you hi gher THM
l evel s?

DR. BROMWN: Would show a higher THM | evel for the base
series of nunbers. But when you went to | ook at the
i ncreased THM caused by a change in DOC, the revised

equation will actually show a smaller increnent caused by
t he project.

MR. ROBERTS: It still seens to ne that using your
earlier version is going to understate inmpacts. Let's |ook
at the .4 bronide colum, for exanple.

So, .4 brom de and then hold that constant and we go
from2 down to 6 DOC. Under the version that has been used,

there would be two instances there where a Stage Il would be
violated. But under the revised version, it will showthree
i nstances where the Stage Il was viol ated.

So, it just seens to ne, in using the ol der version
you are understating the potential inpacts to water quality.
Water utilities are going to have to neet these water
qual ity standards.

DR. BROMN: No, we are not overstating the inpacts.
Because the inpacts are the relative change froman assuned
no-proj ect or base case. And what | amtrying to explain is
that the revised equation actually has a | ower response of
THMs to a change in DOC than the original equations. So
that is what our inpacts, and we are not trying with these
equations or with the nodel to predict what Metropolitan's
treatment plant operators will get at their treatnent
plant. This is sinply an index of the effects of a change
in the precursor delivered to the treatnent plant.

| amtrying to de-enphasize the values in the chart and

focus on the changes that are likely by the change in water
qual ity caused by this project.
MR. ROBERTS: | can see that. Contrary, | amtrying to
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enphasi ze the values in here. For exanple, under the
exi sting nodel there are no violations of the current

rules. |If you used the revised version, you'd cone up with
three violations. The same things under the existing nodel,
you'd have no violations of the Stage |; under the revised
version, you'd have six violations, if | count right. And
see a total of 19 violations at Stage Il with the revised
nodel and only 9 using the existing nodel. It just --

The point that this nmakes, it seens to nme, if you use
the revised version of the nbodel in your analysis of
i mpacts, you are going to get the greater possibility --

M5. LEIDIGH: M. Roberts, are you asking a question or
maki ng an ar gument ?

MR. ROBERTS: Wbuld show a greater possibility,
woul dn't you?

M5. LEIDIGH: | think you've already asked himthe
same question about three, naybe four tines now

MR. ROBERTS: Let ne go to the footnote on this table
here. The assunption was that the chlorine dose is .5 tines
DCC.

Were you here when M. Krasner testified that
Metropolitan, for exanple, the dose is often .75, .8 tines

DCC?

DR. BROMN: | don't actually recall that, but | agree
this is just an assunption to create a table to conpare the
two. And, of course, if they are using a .8 even a 1
chl ori ne dose, the higher the chlorine dose the higher
t hose nunmbers would be. W might have our whole table
showi ng what you suggest are violations if we change the
chlorine dose to 1 tines the DOC, these nunbers will junp up
quite dramatically. So, they are using high of a chlorine
dose in real operations, then they nust be doi ng sonething
el se to counteract that and control the THVs to the current
regul ated | evel s.

MR. ROBERTS: Sonething else, probably at a cost,

t hough?

DR. BROWN: Probably what ?

MR. ROBERTS: At a cost.

DR. BROWN: Very possibly at sone cost.

MR ROBERTS: That is all | have, Dr. Brown, and all
have for the panel, M. Stubchaer

HEARI NG OFFI CER STUBCHAER: Thank you.
M. Maddow, followed by M. Etheridge.
---000---
/1
/1
/1
REBUTTAL CROSS- EXAM NATI ON OF DELTA WETLANDS PROPERTI ES
BY CONTRA COSTA WATER DI STRI CT
BY MR MADDOW

MR. MADDOW Thank you, M. Stubchaer.

Just to follow up on the Iine of questions and answers
that M. Roberts took you through just a nonment ago, Dr.

Brown. | just want to be sure that | understand the
di fference between the absol ute values and the change. And,
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again, your focus on the use of this chart to show change
was in regard to environnental inpact analysis. |Is that
correct?

DR. BROMN: That is right. Where we are considering
this as one possible environnental inpact variable.

MR. MADDOW Does this pair of equations, the data from
which is sunmarized on Table 1 of Delta Wetlands 12, does
t hat conparison give the regul atory agency any information
about absol ute val ues which m ght be used froma regul atory
context, for exanple, in regulating the discharges fromthe
the Delta Wetlands' islands?

DR. BROMN: No. | don't believe this table is of any
hel p for setting discharge standards.

MR. MADDOW Do the EPA equations and Mal com Pirnie
wor k that has been done, does it provide any infornation on
projections with regard to trihal onethane formation
potential that can be used in a regulatory context?

DR. BROMN: | don't know how EPA m ght be using it.
MR. MADDOW From a regul atory agency perspective, and,
again, | amjust asking you in the context of your expert

testimony on rebuttal, froma regul atory agency context, do
you think that a relative value of trihal onethanes, which
are projected by the two equations, have any significance at
all?

DR BROWN:. | have no answer.

MR MADDOW | would like to ask Dr. List a few
guestions about his rebuttal testinony concerning salt mass
fl ux.

| have a cold, M. Stubchaer, and | can feel ny voice
kind of starting to fade out.

HEARI NG OFFI CER STUBCHAER W have sone wat er

MR. MADDOW | think I can muddl e through here.

Dr. List, you testified that the drai nage assunptions
used in the Fisher Delta Mddel resulted in about one-half
the salt nass flux that would have resulted using a higher
estimated drai nage flow rate and | ower neasured drai nage
salinity. |Is that correct?

DR LIST: That's correct.

MR. MADDOW Because of that, as | understand it, you
concl uded that the Fischer Delta Mdel sinulation, which you
did, would underestimate the inprovenment in Delta water
quality due to renoving drainage. |Is that correct?

DR LIST: That is correct.

MR. MADDOW Dr. List, didn't you base this conclusion
on the mass flux of salt to the Delta being |ower in the
Fi sher Delta Mddel than your estimate using other data on
the salinity of flowrate of drainage from Bacon |sland?

DR LIST: That's correct.

MR. MADDOW In those cases where the salinity
concentration in the drainage fromthe island was | ess than
channel salinity, even if the nass flux was high, the salt
concentration in the channel woul d decrease rather than
i ncrease, wouldn't it?

DR LIST: That is a very conplicated situation
Because it may be locally within the channel, but not within
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the Delta itself because of the potential for a subsequent
m xi ng out of the channel

It's the old question of whether you are addressing an
NPDES pernit or whether you are addressing an overal
i mpact. From an NPDES point of view, you're concerned with
the i mediate environment. Fromthe Delta Wetlands' point
of view, we are interested in overall inpact on the Delta,
not the Il ocal concentrations.

MR. MADDOW |If the channel salinity and the drai nage
salinity are the same, then the discharge flow rate won't
change the Delta channel salinity, will it?

DR LIST: Not locally, but may well change the

salinity el sewhere in the Delta because of the diluting
ef fect of the volune of water that comes out of the
channel. So you could, in fact, reduce -- inprove the
quality of water elsewhere in the Delta.

MR. MADDOW So, | take it, Dr. List, it is not just
the salt nass flux that determines the inpact on salinity in
the channel, it is also the relative difference in salinity
bet ween channel water and drai nage water; is that correct?

DR LIST: It is the total mass flux of salt. \What the
project does, in effect, is take water out of Delta, put it
back in the Delta, take salt out of the Delta and put it
back in the water in the Delta. It does not create any salt
in the process. So the net effect of the project is just to
nove the water fromone period of year to a different period
of year. As such, the overall inmpact on the Delta, which is
in balance, has to sumessentially zero.

So, if you make an inprovenent at one time of the year
you are going to nmake a degradation at another tinme of the
year. So that the purpose of the Water Board here is to
make a judgment of whether overall benefits that approve the
project is worth that shift fromone tinme of the year

I mght point out that the net effect of the project,
this effect, as | pointed out in my original testinmony, is
to degrade the water quality at the time of the year when it
is less inmportant; in other words, when salinity is very | ow

and inprove the quality of the water when salinities are
hi gh.

MR. MADDOW One final question, Dr. List, if the
actual drainage and channel salinity are about the same, the
salinity of the actual drain and the channel salinity are
about the same, and if the Fischer Delta Mdel is assuned a
much hi gher salinity for the drai nage, woul dn't the nodel
simul ate water quality inprovenents that really don't exist
when all the drainage is renmoved?

DR LIST: No, | don't believe so.

MR. MADDOW | have sone questions for Dr. Brown
regardi ng DWRSI M

Dr. Brown, | wanted to follow up on some of your
rebuttal testinony regarding feasibility of using DARSIMto
sinmulate Delta Wetlands' operations. | believe you

testified in rebuttal that DWRSI M does not include an
in-Delta storage facility, and, therefore, you could not
reoperate the operation of Delta Wetlands in conjunction
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with the existing upstreamreservoirs and Delta export
punps. |Is that correct?

DR. BROMN: That is right.

MR. MADDOW | believe that rebuttal testinbny was in
response to other party's testinony regardi ng the suggested
need to reoperate under DWRSIMin order to account for Delta
Wet | ands' operations. | want to go into that just a little

bit and to focus on your rebuttal testinony.

After your simulation of Delta Wetlands' operations
using the Delta SOS, did you check the flows in the storage
at the tines of rel ease against the capacities in the
California Aqueduct at San Luis Reservoir to confirmthat
the water that Delta Wetlands woul d rel ease woul d have
sonepl ace to go?

DR. BROMN: No. | testified in nmy direct testinony
that we were not checki ng whether there was some place to
put the water potentially available fromthis new project.
But that we were checking the actual export capacity; that
is, there was punp and canal capacity to deliver it to a
undefi ned, what do you call that person, the person
receiving the water, but we are not --

MR. MADDOW The buyer?

DR. BROMN: The buyer. But we are not checki ng because
we do not know who those buyers night be in the future.

MR. MADDOW In regard to your inability to fully nodel
the operations to do the reoperati ons because you coul d not
fully nodel the operations of the Delta Wetlands Project, |
was wonderi ng whether or not you could have added the Delta
Wet | ands' diversions by adjusting the Delta consunptive use
file or by sinmply adding a new node to the Delta Wetlands --
excuse ne, to the DWRSI M nodel in order to sinulate Delta
Wet | ands' di versi ons?

DR BROWN:. There is no need to do that. Because the
way we are sinulating using the Delta SOS Model, we are
checking to be sure that the operations that we are
simulating for the new project diversions onto reservoir
storage deliveries off of the storage to the punps when al
of the rules that we have tal ked about are being net. W
are checking that those operations would not, in any way,
interfere with the sinmul ated operations of the state and
federal projects, nor with any senior water rights. So that
we al ready know ahead of time that this additiona
i ncrenental operation of a new project would not interfere
and, therefore, there is no need to reoperate the existing
projects. They have already operated to their maxi num under

the sinulated conditions in the nodel. And so there is no
need to add the diversion node, as you suggested, to the
original nodel. W are getting the sane results using the

two-step process of using the DWRSIMresults and adding to
themthis simulated operation of a new project that cannot
interfere with the already simnul ated project operations.

MR. MADDOW Do you recall neetings between yourself
and others fromthe Delta Wetlands' team M. Wnther, M.
Forkel, and representatives of the Contra Costa Water
District, in which this particular type of adjustment of the
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DWRSI M nodel was di scussed? | amspecifically referring to
a neeting in June of 1991 in which there was a discussion of

adding a special Delta Wetlands' nobde or by adjusting the
Delta consunptive use file?

DR. BROMWN: There were, and probably renmain, many ideas
of how the project mght be sinulated using the existing or
nodi fied nmodels. So, | amsure that was one of the ideas
early on. That was not the nethods selected by State Board
staff at the Corps to actually inplenment this environnental
assessnent.

MR. MADDOW Dr. Brown, | want to talk for just a
nmonent about sone of your testinony regardi ng evaporative
| osses, your testinobny on that.

| believe you testified on rebuttal that the | ong-term
average for both June and July is on the order of 2,000
acre-feet for the diversions to refill evaporative |osses
as conpared to approximtely 15 to 20,000 acre-feet for
exi sting agricultural diversions in June and July,
respectively. |Is that correct?

DR. BROMN: That's right.

MR. MADDOW As | understand your testinony, your
estimate of 2,000 acre-feet does not account for any water
diverted onto habitat islands during those nonths or any
wat er needed to naintain the one foot mninumdepth in the
reservoir islands, which has been discussed in earlier Delta
Wet | ands' testinony. |s that correct?

DR. BROMAN: That would be right. That 2,000 is sinply

t he amount of diversions during those two nonths that are
si mul at ed under the new water right being applied for that
woul d nmeet all of rules that the new water right is subject
to; that is, water quality control plan objectives and the
final operating criteria, which are the ESA additional
criteria; and 2,000 is the average over the 70 years for
both, what are those nonths, June and July, | believe, and
does not include the water used on the habitat islands.

MR. MADDOW In Table Al1-8 of the Draft EIR to which
you referred in your rebuttal testinobny, do you recall the
data that were provided for the anount of evaporation that
can be expected on the Delta Wetlands' islands in the nonths
of June, July, and August?

DR. BROMN: What those nunbers are? | don't have them
wi t hout | ooking at the table.

MR. MADDOW  Again, you have the EIRin front of you on
the table there?

DR. BROMN: | actually have an overhead. Are you going
to be asking about the nunbers?

MR. MADDOW Yes. |If you do have an overhead, that
woul d be convenient. | just have a couple of questions
about it.

Directing your attention to the Iine in the |ower half
of this chart, which is Table A1-8 fromthe Draft EIR there
is aline that is entitled Water Evaporation in |Inches.

Do you see that, Dr. Brown?
DR. BROMN: Right. Are you |looking under the -- | am



03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
2649
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
2650
01
02
03
04
05
06
07

with you.

MR. MADDOW In the lower half of the chart, it is the
fifth Iine fromthe subhead.

DR. BROMN:  Yes.

MR. MADDOW And across the top of the chart are the
nonths. Could you read in the |ine concerning water
evaporation inches, the entries for the nonths of June,
July, and August, please.

DR. BROMN: June is 7.9 inches. July is 9 inches, and
August is 8 inches.

MR. MADDOW Dr. Brown, if 9 inches is approxinmtely
three-quarters of one foot, | wonder if you could do a
qui ck mat hematical cal culation in your head as to the anount
of evaporation that night be experienced in a 5,000 acre
partially flooded island in the nonth of July if the
evaporation rate is nine inches.

DR BROWN. 3, 750.

MR. MADDOW Because it is 3,750, | guess | ama little
confused as to your testinony that the | ong-term average for
both June and July is on the order of 2,000 acre-feet for
diversions to refill evaporative |osses. Perhaps | should
ask it in the formof a question as opposed to a statenent.

| apol ogi ze to the Hearing Oficer for launching into

it that way.

Whul dn't that 2,000 acre-foot value be increased to a
nunber closer to the 15 or 20,000 acre-feet under existing
agricultural operations if anything approxinmating the 9
i nch evaporation actually occurred?

DR. BROMN: |If you were allowed to refill all of the
water | ost fromthe reservoir islands to evaporation, yes.
The amount of water that would then be diverted to refil
that total |ost water woul d be on the order of 35,000
acre-feet.

However, what | amsinulating is only the diversions
al | owabl e under the new water right being applied for; and
because the rules are quite restrictive in the nonths when
this evaporative refilling is needed, beginning in My,
June, July, and August, there is rarely opportunity under
the new water right to satisfy this evaporative | oss and

refill. Therefore, only an average 2,000 ampbunt of this
much greater evaporative |oss target, you might call it, are
al | owed under the new water right.

MR MADDOW If, in fact, the Delta Wetl ands' reservoir
i sl ands are being operated to maintain the one foot storage
el evation that was testified to earlier, wouldn't it be
necessary to use water from some other source in order to
count eract evaporation?

DR. BROMN: Well, we would have to agree on how the

one foot is being maintained, how nuch water is being
syphoned on and passed through

VMR, MADDOW To the extent that that type of operation
is occurring, wouldn't that reduce the differential between
current operations and the agricultural diversions that
woul d be foregone if the project was inpl enented?

DR. BROMN: Well, that operation -- | guess all | can
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say is that that operation, that potential operation, was
not simulated as a part of our planning analysis for this
proj ect.

MR. MADDOW | understand. Thank you Dr. Brown.

| have a few questions for M. Hultgren.

I am confused about the nunber of interceptor wells
that you believe Delta Wetlands will need, M. Hultgren. As
| understood your rebuttal Exhibit 62, on Page 1 you said
there would be a hundred plus wells. 1Is that correct?

MR HULTGREN. Let's check. Should not be true. Were
did you see this?

MR MADDOW On Page 1 of Exhibit 62.

MR. HULTGREN: | haven't found it yet, but | ampretty
sure you are referring to of a hundred plus wells, those are
nonitoring wells, not punp wells.

MR. MADDOW So, in the area a hundred plus nonitoring
wel | s?

MR. HULTGREN: On neighboring islands. Yeah, that's

what that is.

MR. MADDOW Then on Page 2 at the bottom of the page,
as | understand it, M. Hultgren, it is your rebutta
testinmony that you would be putting interceptor wells in al
areas where seepage is expected to be a significant concern
prior to commencenent of filling. |Is that correct?

MR. HULTGREN: Correct.

VR, MADDOW How many wells woul d that be?

MR HULTGREN: CQur guess was in the range of 8 or 900.
Basically covered about 20 mles of levee, | believe. That
is shown on the exhibit in the Draft EIR

MR MADDOW 800 to 900 wells for 20 niles of island
perimeter; is that correct?

MR. HULTGREN: | believe so.

MR MADDOW WII the entire Webb Tract perineter |evee
require this type of well?

MR HULTGREN:. No.

MR. MADDOW How many wells would it be, then? Does
that reduce your 800 to 900 estinate?

MR. HULTGREN: No. The 8 to 900 is ny estinmate.

MR. MADDOW I ncluding those portions of Wbb Tract
whi ch woul d have sonme wells?

MR. HULTGREN:. Correct.

MR. MADDOW So, the total nunber of wells that would
be necessary in order to acconplish the seepage control

function, as | understand it, is between 800 and 900
interceptor wells and approximately 100 or a hundred plus
monitoring wells; is that correct?

MR. HULTGREN: Definitely nore than a hundred
nonitoring wells. The purpose of that 100 nunber was to
sinple create image that there were lots of wells,

monitoring wells. | didn't bother to count them when
witing ny rebuttal testinony.

MR MADDOW | aminterested in the anpbunt of water
each of the 8 to 900 interceptor wells is expected to punp.

As | understand your rebuttal testinony, that you would get
somet hing on the order of 15 acre-feet per day of
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interceptor well water from Bacon Island, which would pass
t hrough peat soil; is that correct?

MR HULTGREN. Yes.

MR. MADDOW That is based upon an assunption that 85
to 90 percent of the reservoir islands is peat material
correct?

MR. HULTGREN: Not just that. How we did that analysis
is we actually nade an assunption for this analysis that the
whol e i sl and was bl anketed with peaty soils for the Bacon
I sl and anal ysis. Then assuned that certain area of borrow
site which would have, by definition, borrowed the peat
soils and be renoved fromthere and be exposing the sand.
And then we'd have a lot of recharge going in through that

sand. That is a portion of the recharge, and the bal ance of
the recharge is comng through the peat soils. So that a
nunber of acre-feet per day for Bacon |Island was based on
assum ng whatever is percolating through the soils that were
not part of the borrow area. So, in fact, it is overstating
it slightly.

MR. MADDOW | amnot quite sure | know how to
reconstruct those cal culations, M. Hultgren, unless you
tell us how much water those wells are punping.

MR HULTGREN. | don't have that in front of ne. What
we did was a nodel where we did -- we conputed the total
wat er being discharged fromwells. But the only nunber |

reported here was the nunber that is going through the peat
soils. But | believe for Bacon Island it was a fairly high
percentage. | don't straight recall that, but this was a
nunber that was conput ed.

MR. MADDOW Can you give us sone estinmate of how nuch
wat er each interceptor well would punp in a rate per mnute
or some other comonly used figure?

MR HULTGREN. | don't have that nunber in front of
me. It was not a large nunber. | think it is probably a
smal | er nunber than the 20 GPMthat was thrown out earlier

in an exanple. So, the average borrow area woul d be further
away. But there will be sonme wells that punp a |lot faster
because of some sand close to them to the |evees.

MR. MADDOW \Wen you' ve just been neani ng borrow
areas, M. Hultgren, are we to assune that you are talking
about borrow areas for the material used for the |evee
bol stering, and those borrow areas would be within those
reservoir islands?

MR. HULTGREN: Correct.

MR. MADDOW  Your rebuttal testinony says that this
seepage control nethod is a proven nethod; is that correct?

MR HULTGREN: Yes.

MR,  MADDOW Can you tell us of an exanpl e where that
technique is in pernmanent operation?

MR. HULTGREN: |If pernmanent means running all the tine,
1 --

MR. MADDOW Let ne say, to bracket the question, why
don't we say running on a pattern that would be simlar to
that which is expected for the Delta Wetlands' reservoir
i sl ands.
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MR. HULTGREN: The range of concept that cones to nind
| think, they were addressed in the direct. One concept is
al ong on M ssissippi/Mssouri Rivers where relief wells are
used for flood conditions to control the rising groundwater
tabl e when these rivers rise. There are numerous wells
along the line of wells which would correl ate sonewhat to
what we are doi ng.

In terms of wells that produce for a long time, | think

you can't get away fromthe i mage of a water well that
supplies cities. They run near constant, and they provide
water, and they lower the water table.

On | arge excavations when | was involved with the
early part where the Montgonmery Strip station was there when
we were drilling the drinking water wells for that. | was a
young ki d working night shifts. Interesting event in
downt own San Franci sco, by the way. Those wells ran for, |
think, for two or three years. | worked the sumer on that
project a long tine.

MR. MADDOW Are there exanples you can give us where 8
to 900 wells would be constructed on the crown of the dam
that is containing the water?

MR HULTGREN. No.

MR. MADDOW Can you give us an exanple of water
contai nnent | evees |ike those you are proposing for Wbb and
Bacon which has received approval fromthe D vision of
Saf ety of Dans, water containment |evees |ike those you are
proposi ng?

MR HULTGREN. No.

MR. MADDOW This norning you said that early in your
engagenent by Delta Wetlands there were a nunber of schenes.
I won't use your termto characterize them but | think you
will remenber what | amtal ki ng about, which you proposed.
Was one of those schenes a setback | evee?

MR. HULTGREN: There was a concept of a setback |evee
for the original project, not Delta Wtlands' idea. But I
think we were sitting down and drawi ng ideas. When | was
first involved in the project, we had | arge beach sl opes.
And the ideas, we would have habitat on these islands as
opposed to having separate islands. So, | put together a
concept in my own mind, penciling together a |levee further
out in the island interior, and then having a | arge wetl and
habi tat between the two | evees. But it wasn't practical

It was much nore practical -- the project has evolved in a
much nore practical way. You know, it's been ten years. |
have had a |ot of different schenes. | don't think | even
di scussed that with John, with my client.

MR. MADDOW If it should devel op that the Division of
Safety of Dans, for sone reason, is unwilling or unable to
approve storage to elevation plus six, using the system you
have designed to date, would it be your opinion that the
next best alternative would be a setback |evee?

MR. HULTGREN: That would be in close negotiation and
cooperation with the DSOD on what they would want and what
t hey consider prudent and appropriate for this site.
woul d doubt that they would be that conservative. They are
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a very conservative organization. But | believe -- to the
extent their hands are tied by law, | don't know. | think
that rational, it can be done with existing |levees. The

threat to public safety just isn't there.

MR. MADDOW Have you done any anal ysis of the
alternative of the setback |evee, M. Hultgren?

MR HULTGREN. No.

MR. MADDOW | have a few questions for M. Korslin and
he is the | ast nember of the panel for whom | have
guesti ons.

Good afternoon, M. Korslin.

MR. KORSLIN: Good afternoon

MR. MADDOW In listening to your discussion on
rebuttal, your testinony on rebuttal, and your discussions
with other attorneys and on cross-exani nation this norning,
I found nyself wondering whether you anticipate that --
excuse ne, | said you, that the | enders whom you represent
anticipate selling the project or selling the water?

MR. KORSLIN: And what was the question?

MR. MADDOW | wonder whether you can tell us whether
the I enders anticipate that the outcone of their efforts
here woul d be to sell the project as a devel opnent project

as you described where sonetinmes you sell |lots and sonetines
you sell houses. Here, are you going to sell lots, sell the
project, or are you going to sell water?

M5. BRENNER: | am going to object on two grounds.

One, it is beyond the scope of the rebuttal; and, two, it
has been asked and answered.

HEARI NG OFFI CER STUBCHAER: | will sustain on the
second ground; it was asked and answered this norning.

MR. MADDOW | guess | have to go read the transcri pt
to understand it.

In your rebuttal testinony on July 31st, M. Korslin,
you tal ked about basic econonmic principals telling us that
the marginal unit price of Delta Wetlands' water will rise
as the yield goes down. Do you recall that testinobny?

MR. KORSLIN: Yes.

MR. MADDOW Can you tell us the acre-foot, per
acre-feet price for which Kenper and Lunbernen's expect to
sell this water?

MR KORSLI N No.

MR. MADDOW Can you tell us to whomthey expect to
sell the water at this tinme?

MR KORSLI N  No.

MR. MADDOW You talk in your rebuttal testinmony about
taking into account, your lenders taking into account, the
expected val ue of the Delta Wetlands' water, and | amtrying
to understand that concept fromthe standpoint of your
di scussion of economic feasibility on rebuttal. In
particular, | was wondering whether, in determining the
expected val ue, you take into account whether the water
woul d be sold to nmunicipal/industrial water agencies as
opposed to being sold for agricultural purposes or for sone

ot her beneficial use?
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MR. KORSLIN: Well, | think that what we have al ways
tried to do is we've tried to nobnitor the transactions that
do occur throughout California for water transfers in both
I ong-term and short-terny and a lot of, | think, our pricing
expectations are dependent on how those transacti ons woul d
relate to water that is actually delivered as close to the
punps as ours is as opposed to water that might be sold by a
farmer that is upstreamof the Delta and out of the Delta or
sone ot her entity.

MR MADDOW You talked on rebuttal the relative risk
of the permtting process; is that correct?

MR, KORSLIN: Yes.

MR. MADDOW  You have tal ked about the | ending agency's
interest in seeing a pernit issued by this Board. |Is that
correct?

MR, KORSLIN: Yes.

MR. MADDOW Can you tell us when you expect that to
happen?

MR. KORSLIN: You know, they ask me the sane thing,
the investnment committee. What | have always said is
expect it to happen within the next year or so, but |'ve
been saying that for last six or seven years.
MR. MADDOW Have you investigated the time that can
el apse between the conclusion of a water rights hearing on a

conplex matter and the issuance of a decision?

MR. KORSLIN: We've had sone discussions with the Board
Members, actually the Board staff, about their expectations
of tim ng between when the hearing is over and how long it
m ght take to do the actual pernit.

MR. MADDOW Fromthe perspective of your advice to
Kemper and Lunbermen's, can you tell us what tine delay you
esti mat ed?

MR KORSLIN W estimated it woul d take about six
nont hs.

MR MADDOW Six nonths fromthe conclusion of the
hearing until the State Board issues the water rights
permt?

MR. KORSLIN: Yes.

MR. MADDOW Wbuld a significant delay beyond six
nont hs affect the Kenper and Lunbernen's view of the project
feasibility?

MR KORSLIN  Yes.

MR MADDOW If | told you that a water rights hearing
of approximately the same length of this, as this one, in
perhaps a simlar degree of conplexity, a hearing that was
conducted in 1992, the Board has not issued a decision
woul d that surprise you?

MR KORSLI N  No.

MR. MADDOW You testified 154,000 acre-foot yield

nunber was the "last yield reduction"” which Kenper and
Lumbermen's woul d agree to; is that correct?

MR. KORSLIN: | amnot sure if that is exactly what |
said. |If you're reading fromthe transcript, | will take
your word for it.

MR MADDOW | believe | read it fromthe transcript a
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few days ago, M. Korslin. Let ne check. | think |I can
find it.

I amreading from Page 27 of the transcript of July 31
at Lines 9 through 10:

And their directive to us at this tinme was
that this was the last yield reduction that
they would agree to it. (Readi ng.)

Do you recall that testinony, M. Korslin?

MR KORSLIN  Yes.

MR. MADDOW Have you heard anything in this hearing,
to date, which has caused you to infer that the Delta
Wet | ands Project yield could rai se above 154, 000 acre-feet
of average annual yield?

MR KORSLIN. Well, I think that, first of all, that
mght be a bit of a msdirected question. This 154,000
acre-feet of average annual yield calculated on a nonthly
basis is a calculation that we have been doing, really,
since we started the project. | think it is nore of an
i ndex nunmber than an actual -- what the actual average

annual yield would be.

MR. MADDOW | under st and.

MR. KORSLIN: W believe, and | think as Dave Forke
testified extensively, that there are things that could nake
the actual yield higher than that and things that could nake
the yield lonwer. W felt, coming into the hearing that -- |
don't think I've heard anything that really changed ny
per spective on that.

MR. MADDOW It is your testinony that you have heard
things in the hearing that woul d cause you infer that the
154, 000 acre-foot index nunber to which you just testified,
could in fact underestimate what the ultimte index nunber
woul d show. |Is that correct? You think it can go up --

MR, KORSLIN:  There should be an ultimte index nunber.
There should be an ultinmate actual vyield.

MR. MADDOW So, it is your testinony that you think
it could be higher than your current index numnber?

MR KORSLIN  Yes.

MR. MADDOW | believe | heard you testify and respond
to a cross-exanination question this norning about water
storage el evation -- excuse ne, water storage to elevation
plus four. Do you recall that?

MR KORSLIN  Yes.

MR MADDOW If, in fact, the project is only permtted
fromthe standpoint of dam safety to store water up to

el evation plus four, have Kenper and Lunbernen's eval uated
that reduction in storage capacity which would result?

MR, KORSLIN: No.

MR. MADDOW Do you believe a storage capacity
reduction would result?

MR. KORSLIN: Yes.

VMR, MADDOW Do you believe that that woul d have an
i mpact on project yield?

MR KORSLIN  Yes.

MR, MADDOW | was interested in the reaction of
yoursel f, as the representative of the |lenders, to the



12
13
14
15
16
17
18
19
20
21
22
23
24
25
2664
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
2665
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16

testimony about such things as interceptor well efficiency
by other rebuttal w tnesses presented by Delta Wetl ands.

If the interceptor wells do not function efficiently,
woul d that have an effect on project yield as you describe

it in your testinony?

M5. BRENNER: | object. This goes beyond the scope of
rebuttal. You are asking himabout the interceptor wells.
| don't think he testified anything with regard to
interceptor wells. So --

HEARI NG OFFI CER STUBCHAER: WaAs the question on his
under standi ng of the effect on efficiency on yield?

MR. MADDOW The sole reason this gentleman testified,
as | understand it, is to tell us, "Yes, there is a | ender
out there, and this | ender has | ooked at this index nunber

of 154,000 acre-feet of yield as the principal criteria in
det erm ni ng whet her or not to continue funding this project.

There are a nunber of issues that have been raised
during the testinony by others, | agree, that nay have a
bearing on that yield. | think that we have the right to
inquire into the sensitivity analysis that can be done
around that 154,000 acre-feet, given his testinony on
rebutt al

HEARI NG OFFI CER STUBCHAER: | will overrule the
objection with the understanding that you are asking of his
under st andi ng, not the technical details.

MR. MADDOW | was not asking the technical details. |
wanted to know whether, fromthe standpoint of Kenper and
Lumber men's, questions about the efficiency about the
functioning of these interceptor wells could have a bearing
on project yield?

M5. BRENNER: Function of the efficiency?

MR. MADDOW |'msorry. The efficiency of the
functioning -- pardon ne, Ms. Brenner, | think that is the
anti hi stam ne tal king. The efficiency of the functioning of
the interceptor wells.

And, M. Korslin, ny specific question was whet her,
fromthe standpoint of Kenmper and Lunbernen's, that issue
could have a bearing on project yield?

MR. KORSLIN: To tell you the truth, | really don't

understand the question. Are you asking ne if the
interceptor wells don't work, is that going to inmpact the
yield or --

MR. MADDOW That is the question

MR. KORSLIN:. If they don't work, neaning that they
don't reduce the water level and so that there is seepage on
anot her island, then what?

MR MADDOW |I'd like you to tell us.

MR KORSLIN | think --

MR,  MADDOW From the perspective of Kenper and
Lumber men' s, then what?

MR. KORSLIN: That is kind of like asking ne if you
build a 50-story building and you don't expect it to get
bl own down, but it does get bl own down, then what? | think
that we have designed the thing so that we don't expect that
to happen. And when we have designed it to a | evel of
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certainty, that we don't anticipate that happening.

Now i f some -- if what you are tal king about to ne
woul d be a rather infinitesimal risk, in which case we take
those -- that is a calculated risk we take when we invest in
the project and build it. So, if sonething like that did
happen, we would have to take sone type of corrective action
to get the seepage out of the neighboring islands fields.

MR. MADDOW Still focusing on the project yield
consideration, M. Korslin, | believe you testified that
Kenmper and Lunbernen's consi der average annual yield to be

the nost inportant, measurable objective factor that affects

economic feasibility of the Delta Wtlands Project. |Is that
correct?

MR, KORSLIN: Yes.

MR. MADDOW Have Kenper and Lunbernmen's reviewed, with
regard to that project yield consideration, have they

reviewed the stipulations Delta Wetlands entered into with
the Bureau of Reclanation and the Departnent of Water
Resour ces?

MR. KORSLIN: They have not reviewed themdirectly. |
have.

MR. MADDOW Can you tell us whether you believe that
there is the potential for your having entered into those
stipul ati ons and bei ng subordi nated to the various neasures
that may have an inmpact on the state and federal project,
that that could have a bearing on the project yield?

MR. KORSLIN: | think | would put those inpacts in sort
of the sane bag with all of the other qualitative things
that we need to consider along with the nodel nunber that we
got .

MR MADDOW | think I will stop there, and thank you
very much, M. Korslin.

Thank you, M. Stubchaer.

HEARI NG OFFI CER STUBCHAER: Before we proceed with the
cross-exam nation this panel, | would like to ask Fish and
Gane, have they reached conclusions on their objections to

M. Shaul's testinony?
M5. MURRAY: \What we have agreed to do with Delta

Wetlands is to -- we sent JimStarr back to Stockton, and we
are hoping M. Shaul will go back to his office this
afternoon and that the two will run the nunbers one nore
time and cone to an agreenent toni ght on those nunbers. And

then Jimis prepared to work late and redo Figure 7 and 12
and sonme other testinony in our Exhibit 5 that might be, but
right now we don't know, mght be different, and that we
woul d revisit this tonorrow to see how successful they were
this evening and cone back to it tonorrow

MR. NELSON: | would just like to add that what we are
doing is that they have discussed the error that M. Shaul
was tal king about. M. Shaul would run and make his runs on

this would be introduced as part of that outline that we
had. So we have an actual graph based upon the outlines.

So M. Starr would run -- they would make sure they are
both on the sanme page. | believe at that tine M. Shaul --
we would like to have the opportunity to have M. Shaul



22
23
24
25
2668
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
2669
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
2670

expl ain what he did tonorrow norning when has that chart
ready.

M5. MURRAY: Can | just clarify, that what we asking
for is nonthly data, not average annual over 70 years, that

they were both to conme up with the nonthly.

HEARI NG OFFI CER STUBCHAER:  Thank you. That sounds
like a very reasonabl e approach.

M5. MJURRAY: Can | ask one other thing? |If we are not
able to come up with all the data and the new figures by
tomorrow, and the new tables for DFG 5, we would like to
| eave the hearing record open to get those new tables in, in
case we have one person that is worried about having to stay

up till mdnight when she's already doing a | ot of other
t hi ngs.

HEARI NG OFFI CER STUBCHAER: | think that is a
reasonabl e request. | take it -- | beg pardon?

M5. MURRAY: There are potential differences. W don't
know ri ght now.

HEARI NG OFFI CER STUBCHAER: As far as the Hearing
O ficer is concerned, M. Shaul does not need to remain

here. If you want to let himgo back to his office and get
to work --

MR. NELSON: | assune any cross-exam nation of M.
Shaul woul d occur tonorrow by any parties?

HEARI NG OFFI CER STUBCHAER: Under st ood.
M. Etheridge.
---000---
/1
/1

REBUTTAL CROSS- EXAM NATI ON OF DELTA WETLANDS PROPERTI ES
BY EAST BAY MUNI ClI PAL UTILITY DI STRICT
BY MR ETHERI DGE

MR. ETHERI DGE: Thank you, M. Stubchaer.

For the record, ny nane is Fred Etheridge on behal f of
East Bay Municipal Utility District.

| have a few questions for M. Hultgren. Before | do,
just a very brief adm nistrative matter, M. Stubchaer.

Simlar to P&E, East Bay MJD had no new exhibits and
no changes to its exhibit list. So we did not nail a new
list out. The exhibit list and exhibits that we subnitted
in early June will stand for East Bay MJD s subni ssions.

HEARI NG OFFI CER STUBCHAER. Thank you.

MR. ETHERIDGE: M. Hultgren, nmy first question is on
the i ssue of seepage beyond the perineter |evees of an
adj acent island. This is dealt with on Page 5, Question 10
of your rebuttal testinony, which is Delta Wetlands Exhi bit
Nunmber 62. |Is that correct?

MR HULTGREN: Yes.

MR. ETHERI DGE: That testinobny states that there is a
potential that deep seepage can occur fromthe Delta
Wt | ands Project, thereby causing inpacts beyond an adj acent
islands' levee. |s that correct?

MR HULTGREN: Yes.

MR. ETHERI DGE: Now, your proposed solution to this
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deep seepage problemis that Delta Wetlands woul d have to
drill deeper interceptor wells to reach and collect that
deep seepage. |Is that correct?

MR HULTGREN: Yes.

MR ETHERI DGE: What nechani sm does Delta Wetl ands
propose to use to nonitor this problem of deep seepage?

MR. HULTGREN: The current plan is to nonitor at the
perimeter of the islands; and if a farnmer had a problemwith
his field, I think he would be very quick to cone tel
us that there was sone sort of difficult case.

MR. ETHERI DGE: So, Delta Wetlands nonitoring plan for
deep seepage would be to rely on nei ghboring | andowners?

MR. HULTGREN: Yeah. That was actually part of the
di scussion all along with the Seepage Commttee, that a | ot
of observation were to go on as well the nunerical things.
We enphasi ze the numerical side of it because that was
definitive. But, certainly, if somebody di scovers sonething
they think is related to Delta Wetlands filling of the
reservoir, we need to be receptive to that. W don't have a
plan to go out and nonitor the entire Delta. W believe
what we set up is a reasonable approach to start with.

MR. ETHERIDGE: 1Is it part of the Delta Wtlands
proposal to drill deeper piezometers or nmonitoring wells to
pi ck up seepage?

MR HULTGREN. Initially?

MR ETHERI DGE: Ri ght.

MR HULTGREN: No, not initially.

MR. ETHERI DGE: What about if deep seepage was
di scovered on an adj acent island?

MR. HULTGREN: The only way it would nmanifest itself is
hi gher groundwater |evel, and, since alnost all of our

nei ghbors are in agricultural, it would be readily apparent
to them And | think what woul d happen during the initial
stage filling, we would stop our filling and take corrective
action at that point intine. It would be a first year

event kind of correction

MR. ETHERI DGE: What woul d that corrective action be?

MR HULTGREN. W still believe that the concept, the
basi ¢ concept of interceptor wells is the best and nost
efficient way to control groundwater. And if we sinply had
a zone where there was a coarse aqui fer going beneath the
system sonehow getting past it, and delivering water to the
ot her side, we woul d expl ore deeper.

MR. ETHERI DGE: You would drill deeper interceptor
wel | s?

MR. HULTGREN: Deeper interceptor wells; that's
correct.

MR. ETHERI DGE: Does drilling deeper wells raise the
cost of drilling a well?

MR. HULTGREN: Certainly.

MR. ETHERI DGE: On Page 6, Question 11 of your rebutta
testinmony, you state Delta Wetlands' seepage test wells
became cl ogged when the next drilling season cane around.
I's that correct?

MR HULTGREN. Yes.
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MR. ETHERI DGE: You were questioned on this earlier
today. Your testinony also states that those wells | ost
about three-quarters of their efficiency. |Is that correct.

MR. HULTGREN: Correct.

MR. ETHERI DGE: This clogging of the test well occurred
in just several nmonths of non use of the wells. |Is that
correct?

MR. HULTGREN: Restate the question

MR. ETHERIDGE: Did the clogging, the clogging of the
test wells -- | amusing the word "cl oggi ng" in the sense
that they lost three-quarters of their efficiency. | am
assum ng they became cl ogged with sone materials, and they

couldn't punmp 100 percent efficient?

MR. HULTGREN:. Pl ease restate the question

MR. ETHERIDGE: Did the clogging of the test wells
occur in just several nonths of non use?

MR. HULTGREN: No. They were constantly in use. They
were -- at this point they were set up as a relief wel
system and gravity operated. So, they were in constant use
over this period of tine. And we believe that nost -- it

may be that problemwas cl ogging, materials building up on
the screens, silts getting into the filter pack

Al'so, it could have been a rising of the water |eve
ditches. | amnot sure. W have not been back to know
what's happened in terns of ditch maintenance and if the
ditch wasn't mmintained and the head at the receiving end,
wher e di scharge ditches was raised, that could al so cut down
ef ficiency.

MR. ETHERIDGE: G ven that the test wells efficiency
was reduced to about three-quarters, or |ost about
three-quarters of their efficiency, is it fair to assune
that the interceptor wells proposed by Delta Wtlands coul d
al so lose their efficiency?

MR HULTGREN:. No.

MR. ETHERIDGE: Wiy is that?

MR HULTGREN: |'ve already testified to this,
believe. These wells were drilled for the purpose of a
short-termtest. A contractor was hired and given that
charge, to what we were going to do, a short-termtest. And
they worked just fine for a short-termtest. They were
only left in place because the | andowner said, "Yes, |eave
themin place. You don't have to take themout." There was
an advantage to himto | eave themin place.

They weren't designed as long-termwells in terms of
keeping track of the nature of the gradation of materials

with depth as we drilled the wells. | think a nuch better
system woul d be done on a classical production well. They
did serve the purpose just fine for what we intended to do.

MR. ETHERIDGE: 1Is it fair to assune that interceptor
wel I's coul d becone cl ogged or lose efficiency if they are
not properly maintai ned?

MR. HULTGREN: Any well system could degrade with tine,
and needs mmi ntenance. Redeveloping wells is a comon
practice and woul d expect sone of that to go on Delta
Wet | ands' wells, as nmpbst other or |ong-term production
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MR ETHERI DGE: Does that nean, then, that maintenance
of the interceptor wells will be a critical conponent of
preventi ng any seepage?

MR HULTGREN. | wouldn't describe it as critical. It

is routine maintenance, just |ike keeping the punps oiled.
MR. ETHERIDGE: |If the interceptor wells becone cl ogged
or lose their efficiency, you essentially |lost part or al
of your ability to control seepage, correct?
MR. HULTGREN: You wouldn't allow that to happen. If a

wel | becane a less efficient, you would redevelop it. |If
for sone reason, you couldn't redevelop it, you would dril
a new well. So, you would maintain your ability to contro
on the groundwat er

MR. ETHERIDGE: So, the interceptor wells nust be

mai ntai ned in operating condition in order for Delta
Wet| ands to have the ability to control seepage; is that
correct?

MR HULTGREN: Yes.

MR. ETHERI DGE: Your rebuttal testinony states that
there could be between 800 and 900 interceptor wells. |
know you just hit on that earlier; is that correct?

MR HULTGREN. Correct, and | should add that that's
bal | park nunber so people have a feeling for the size of
t he project.

MR. ETHERI DGE: Each of those 8 to 900 interceptor
wel I's woul d need to be maintained; is that correct?

MR. HULTGREN: Yes, like every car in our fleet.

MR. ETHERI DGE: Do you have any idea of the annual cost
of such a well maintenance progranf?

MR HULTGREN. No.

MR. ETHERIDGE: Wuld the wells need to be mmintained
even during drought when Delta Wetlands' islands mi ght not
be fl ooded and m ght not be in use.

MR. HULTGREN: The reason they'd be maintained is
during periods when water is flow ng through them Most
common problemwells have is silting off or incrustations on
the screens. Wen they are not in use, you wouldn't expect
much, really no inmpact. So, it is during periods of use
that you'd expect degradation to be happening that nmay need

redevel oprent .

MR. ETHERI DGE: Regarding Delta Wetlands' planned | evee
i mprovenents, your rebuttal testinony discusses the issues
of fill sinking into the ground. |s that correct?

MR. HULTGREN: Yeah. | was describing a situation
where a lot of fills placed on one |ocation; and | am not
directly famliar with that, but | hypothesize that is what
m ght happen at that | ocation because we've seen it at other
pl aces.

MR. ETHERIDGE: 1Is it your testinony that "careful
nmoni toring"” by Delta Wetlands will avoid this problenf

MR HULTGREN: Yes.

MR. ETHERI DGE: Coul d you pl ease expl ain how that
nonitoring will work?

MR. HULTGREN: Sure. The npbst inportant aspect of this
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is the rate of placenent of fill. W have found out there
in Delta that on any kind of dry ground you could place
about five feet of fill and not have -- mnimzed risk of
any kind of punching failure; and on the very saturated
grounds that have really never been dry, probably only
about three feet. You need to place initial lift of fill
and give it sonme time to consolidate, a matter of severa
mont hs. Then you start placing fill after that. One of the
i ssues is controlled placement of fill.

Anot her is careful horizontal/vertical survey control

You do that with a series of surface stakes, which are
nmeasuring both settlement and also |l ateral spreading. There
is a lateral squeeze or a lateral defornation conponent to

the soft foundation soil. 1In the areas where there may be
significant erosion offshore, water side, which we'll be
probably having to buttress the riprap and take sonme ot her

correction action. But those areas that | ook very suspect
wi || probably put some instrunentation, perhaps
inclinoneters, to nmeasure |ateral defornmation.

MR. ETHERIDGE: G ven that this | evee strengthening
work will be done in stages, do you have any idea how | ong
it will take to get the |levees up to standard once you begi n?

MR. HULTGREN: Assuming you're using the construction
force that would be worki ng many spreads at once, which
woul d expect this project to do, it seens to nme that it
woul d take a couple of years to get the | evees up to where
you can store water

MR. ETHERIDGE: At this point, has Delta Wetl ands
devel oped any criteria for the careful |evee nmonitoring that
it proposes?

MR, HULTGREN: Not for the Delta Wetlands Project. W
are very active in the Delta on sone of these very islands
where we are placing fill as part of 192-82 criteria, and we
are putting inclinometers. W do lateral defornmation. W
are carefully nonitoring the thickness of the fill. These

are things that we already do as part of the care we take
to make sure we don't danmge the | evee while strengthening
it.

MR. ETHERI DGE: Thank you very much.

Thank you, M. Stubchaer.

HEARI NG OFFI CER STUBCHAER: Thi s norning, M. Crothers,
| don't believe you were here when we asked if you wish to
cross-exam ne. Sonebody said fromthe Departnent that you
didn't wish to cross-exanine on the rebuttal. 1Is that
correct, or do you?

M5. CROTHERS: Yes, that is correct. W did not.

HEARI NG OFFI CER STUBCHAER: Ms. Murray.

---000---
REBUTTAL CROSS- EXAM NATI ON OF DELTA WETLANDS PROPERTI ES
BY DEPARTMVENT OF FI SH AND GAME
BY MS. MJRRAY

M5. MURRAY: Good afternoon. M. Vogel

MR VOGEL: Yes.

M5. MURRAY: In your rebuttal testinony you descri bed
i nconsi stencies in DF&G s characterization of winter-run



21
22
23
24
25
2679
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
2680
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

life history.

Do you recall that?

MR VOGEL: Yes, | do.

M5. MURRAY: Are you aware that the assuned tenpora
di stribution of winter-run described in Figure 1 of DF&G s

Bi ol ogi cal Opinion was agreed to by all the fish and
wildlife agencies as to what should be used in the
envi ronnent al anal ysi s?

MR. VOGEL: That is my understandi ng.

M5. MJURRAY: In your rebuttal you quoted DF&G s
Bi ol ogi cal Opinion on Page 12 as foll ows:

The eval uation of Delta Wetlands Project's

i mpacts on winter-run chinook salmon for the
Bi ol ogi cal Opinion took into account their
occurrence in the Delta based on their
distribution as depicted in Figure 1

(Readi ng.)

Do you recall that?

MR VOGEL: Yes, | do.

M5. MURRAY: Now, your rebuttal testinobny states that
you weren't sure what tine period DF&G used in its
Bi ol ogi cal Opinion based on statenments in our testinony that
wi nter-run sal non may al so be present in Septenber or May.

Do you recall that?

MR VOGEL: Yes, | do.

M5. MURRAY: Isn't it true that although, as stated in
our testinony, we believe that winter-run could be present
in Septenber and May, we are all aware of the difficulty in
detecting winter-run, the Biological Opinion on Page 12, as
you quoted, clearly states that Figure 1 was the basis of

t he eval uation of the Biol ogi cal Opinion?

MR. VOGEL: Normally, | would have assuned so.
However, there is additional discussion within the
Bi ol ogi cal Opinion that would be nore applicable to the
addi ti onal nmonths beyond t hose nmonths you just descri bed,
which makes it quite difficult to understand how Fi sh and
Gane woul d have eval uated potential effects. One exanple
woul d be water tenperature.

M5. MJURRAY: However, the Biological Opinion, as you
guoted on Page 12, says we used Figure 1

MR. VOGEL: Again, that is true.

M5. MJURRAY: As agreed to by the fish and wildlife
agenci es?

MR. VOGEL: That's true. Nornally there would not have
been any confusion if it had stopped there. But there was
subsequent di scussion that nade it nore confusing.

M5. MURRAY: This is Figure 1 fromour Biol ogical
pi nion, Exhibit 11. Looking at the month of March, isn't
it correct that the juvenile production is about, would you
say, 48 percent?

MR VOGEL: | believe the actual nunber is 49 percent.

M5. MURRAY: This is Figure 5.7 fromthe Draft EIR

Usi ng the nean nunmber, which is the average. Figure 1
average. For March, isn't the figure closer to 35 percent?

MR. VOGEL: Whiich figure is this now? This is from--
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M5. MJURRAY: The X is the nean. This is fromFigure
5-7 fromthe Draft EIR

MR. VOGEL: Yes. | believe if | understood your
guestion, that would be true.

M5. MJURRAY: Can you explain why the Draft EIR did not
use the Figure 1 nunbers that the fish and wildlife agencies
agreed to and asked be used in the anal ysis?

MR. VOGEL: To answer that question, | would have to go
back to both the biol ogical assessnment and the EIR, because
that particular graphic was generated, if | understood what
it is -- is that out of the EIR, you said?

M5. MJURRAY: Yes.

MR. VOGEL: That was generated at |east, maybe, two
years prior to the biological assessnent. So | would have
to look at the biological assessnent, conpare that with that
graphic to see if that is actually the case. In fact, it
woul d probably be best to ask Jones & Stokes since they
generated that graphic.

M5. MURRAY: M. Vogel, you testified in rebuttal that
DF&G s analysis was largely qualitative. Do you recal
t hat ?

MR VOGEL: Yes, | do.

M5. MJURRAY: Isn't it also true that the Nationa
Marine Fishery Services Biological Opinion is also
qualitative?

MR VOGEL: Well, again, it is arelative term
Qualitative to what extent? Any biol ogical assessnment that
|'ve ever been involved in, any section seven consultation
CESA consultation, sinply by virtue of, in many cases, a
| ack of sufficient data tends to have sone qualitative
nature associated with it. The problem though, that | was
pointing out with the Fish and Gane Biological Qpinion is
that there were insufficient quantitative pieces of
information to try to attenpt to eval uate the adequacy of
t he neasures; things like unacceptable |levels of take.

Normal Iy, you would think that, well, to find out what
an unacceptabl e |l evel of take neans, you would want to have
sone relative term quantity of terns to define what that
means. Make a judgnent call whether or not it is acceptable
or unaccept abl e.

M5. MURRAY: That quantitative neasure of take defined
in the National Marine Fishery Services?

MR. VOGEL: | don't presently recall. |It's been quite
a while since | read them and |'d have to go back and
revi ew t hem

M5. MURRAY: You also testified that our methods were
not disclosed. Isn't it true that the Biol ogi cal Opinion
contai ns an el even-page section entitled Methods?

MR. VOGEL: The Fish and Ganme Bi ol ogi cal Opi ni on?

M5. MJURRAY: Yes.

MR VOGEL: | believe so.

M5. MJURRAY: Does the National Mrine Fishery Service
opi nion have a sinmlar section entitled Methods or
Met hodol ogy?
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MR. NELSON: M. Stubchaer, | would like to object to
the Iine of question with respect to the NWS Biol ogica
pinion. M. Vogel's testinony was on the Fish and Gane's
Bi ol ogical Opinion, its sufficient, and he wasn't testifying
in his rebuttal testinmony as to what NMFS did in their
Bi ol ogi cal Opinion. He was testifying as to his
pr of essi onal opinion as to whether Fish and Gane's
Bi ol ogi cal Opinion was on a scientific basis. That is
different than conparing it to the NVFS' Bi ol ogi cal Opinion

HEARI NG OFFI CER STUBCHAER: Ms. Murray.

M5. MURRAY: |I'msinply getting to the point of the
standard of bi ol ogi cal opi nions.

HEARI NG OFFI CER STUBCHAER  You have been asking him
"Doesn't the NWFS' Biological Opinion say this and that?"

He didn't testify to that, and he doesn't know, so, perhaps,
you coul d rephrase your questions or focus thema little
differently.

M5. MURRAY: | will, but I think it is relevant as to
what ot her biol ogi cal opinions do as to conpare ours with --
SO0 you are conparing apples and appl es.

HEARI NG OFFI CER STUBCHAER: He said doesn't remenber;

it's been a long time since he read it. You are kind of
pursui ng a dead end.

M5. MURRAY: | amgoing to ask one nore because they
are in the part of the hearing record, and |I assune that
he's read things in preparation for testinony.

Does the U.S. Fish and Wldlife Service have a simlar
section entitled Methods or Methodol ogy?

MR. NELSON: | object. 1In fact, we just went over the
NMFS' Biol ogical Qpinion. | amnot sure why she's --

M5. MJURRAY: He said it's been a while; when was the
last tine he read --

HEARI NG OFFI CER STUBCHAER: | wi |l sustain the
obj ecti on.

M5. MURRAY: In your rebuttal you state that in order

to seriously analyze the potential effects of the project on
fish, it is important to know the presence of fish in the
vicinity of the project.

Do you recall that?

MR. VOGEL: That would be one of several inportant
conponents, to assess the effects on fish.

M5. MURRAY: Do fisheries' biologists know what
geographic distribution of winter-run salnon in the Delta is
during the months of January, February, or March?

MR. VOGEL: Did you say w nter-run?

M5. MURRAY: Uh-huh

MR. VOGEL: Not specifically, no. Thereis a -- as
under stand, one of the processes of the consultation process
was to solicit nunmerous experts on winter-run chi nook sal non
and come up with the best avail able information or
col l ective consensus anong the agency experts, as well as
out side experts, and that that in turn would be used as the
anal ytical input, as you would, into many of the Jones &

St okes' nodels, which were discussed previously.
M5. MURRAY: M. Vogel, in your rebuttal you tal k of
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the presence of fish in the, quote-unquote, zone of inpact
of the project.

Do you recall that?

MR VOGEL: Yes.

M5. MURRAY: Have you defined "zone of inpact"in your
anal ysi s?

MR. VOGEL: | was referring to Fish and Gane's
anal ysis, not mne.

M5. MURRAY: \What is your definition of zone of inpact
of the Delta Wetlands' project?

MR. VOGEL: It would be generally those described that
were previously agreed upon during the consultation process
and portrayed in the Jones & Stokes' biological assessnent.

M5. MJURRAY: So the zone of inpact that the fish and
wi | dlife agenci es had di scussed, had agreed upon, and, in
fact, used in the Biological Opinions?

MR VOGEL: Yes, in a very loose way | would say that
woul d be true

M5. MURRAY: In your rebuttal testinony you state that
the Departnent of Fish and Gane in its Biological Opinion
i nplied that increased entrainment indices constituted take
under the California Endangered Species Act.

Do you recall that?

MR VOGEL: Yes, | do.

M5. MURRAY: Are you aware that during consultation
consul tation participants agreed with the prem se that
i ncreased entrainment indices were assuned to result in
decr eased survival ?

MR. NELSON: M. Stubchaer, once again, M. Vogel did
not testify as to what happened in the Fish and Wldlife
Service joint consultation. He was conmenting on the Fish
and Ganme Biological Opinion. | amnot sure -- she's asking
himto confirman agreenent that happened outside of the
process and wasn't reflected in the Biol ogical Opinion

If she wants to ask, "Does the Fish and Gane Bi ol ogi ca
pinion -- doesn't the Fish and Gane Bi ol ogi cal Opinion
state that there was an agreement?" Then that would be a
fine question. But in this case she is asking M. Vogel to
testify on matters that he did not address in his rebuttal

M5. MJURRAY: | am asking himthe basis of some of his
very broad conclusiary statements in his rebuttal, why are

you saying that? That is just trying to find out what is
the basis of these very broad statenents.

HEARI NG OFFI CER STUBCHAER: Can you rephrase the
guestion? Try again. Not repeat the question, rephrase it.

M5. MURRAY: Do you agree with or disagree with the
premnm se agreed upon during consultation that increased
entrai nnent indices are assunmed to result in decreased
survival ?

MR VOGEL: | will answer that two ways. Wuld go back
to your very first question, actually. The whol e purpose
for my rebuttal testinony on that topic of take had to do
with very specific, very explicit statenents portrayed or
given within Fish and Gane docunents that inplied a direct
translation fromdefinition of a diversion index over into a
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take, which | said would signify proximal cause of death.
The answer would be, "No, | never heard that agreed to."

M5. MURRAY: You were not aware when you made the
statenent that the fish and wildlife agencies had agreed
that increased entrainnent indices were assumed to result in
decr eased survival ?

MR. VOGEL: That is a different question.

HEARI NG OFFI CER STUBCHAER  You're testifying. Ask
anot her questi on.

M5. MURRAY: | thought | was clarifying.

MR. VOGEL: That is a different question. The answer
to that one would also be, "No, | wasn't aware of that
agreenent . "

M5. MJURRAY: You were aware and you were here when you
heard DF&G testify that these indices were not exact

measures of nortality, but were indicators of the direction
and rel ative magni tude of inmpact, as Warren Shaul al so
testified?

MR. VOGEL: Yes. |In fact, the verbal testinony
provi ded by Fish and Gane provided nore clarification on how
they used the diversion indices as contrasted with the
witten testinony.

M5. MURRAY: M. Vogel, in your rebuttal testinony you
say that the Delta Wtlands Project is going to have sone
extrenely effective fish screens. |Is that correct? Do you
recal |l that?

MR, VOGEL: Yes.

M5. MURRAY: |Is there currently an agreenment regarding
fish screens between Delta Wetlands and the Departnent?

MR. VOGEL: | would say, in general, yes. |In terms of
the actual specific design, that has been deferred.

M5. MURRAY: And | woul d.

MR. VOGEL: In terns of design and neeting criteria,
those type of things. But in terns of what the structure is
going to actually | ook |ike, nobody has done that yet.

M5. MJURRAY: In terns of the design criteria, isn't it

that efficiency is decreased if the screen is not constantly
cl eaned and mai nt ai ned.

MR. VOGEL: It depends, depends on site-specific
conditions. |If the screen is not cleaned continuously, and
you have a heavy debris I oad, which is inpinged on the base
of the screen, the answer woul d be yes.

M5. MJURRAY: The efficiency of the screens are | owered
when they get this heavy debris | oad and you need to cl ean
that and maintain that constantly?

MR. VOGEL: My understanding is for properly
functioning fish screens that would neet the criteria of
Fi sh and Gane, you would have to ensure that it neets that
criteria. In many cases if you have heavy debris | oading,
you have to ensure that debris |oading does not occur on the
faces of the screen, otherw se the screen perfornmance woul d
drop of f.

M5. MURRAY: M. Marine, you state in your rebutta
testinmony that it is not true that, under the Delta
Wet | ands' tenperature nanagenment criteria, Delta Wetlands
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woul d be allowed to raise tenperatures to a m ni nrum of 66
degrees Fahrenheit and a nmaxi mum of 69.9 degrees Fahrenheit.

Do you recall that?

MR MARINE: Yes, | do.

M5. MURRAY: |If the anbient tenperature was 62 degrees
Fahrenheit, wouldn't the final operations criteria allowthe

tenperatures to increase by four degrees?

MR MARINE: That's correct.

M5. MURRAY: Wuldn't that nmean a water tenperature of
667

MR. MARINE: That would be a water tenperature of 66
degrees.

M5. MURRAY: |If the anbient tenperature is 65.9,
woul dn't the final operations criteria allow the tenperature
to increase by four degrees Fahrenheit?

MR. MARINE: The criteria provided in the fina
operating criteria for the project -- | was sinply asked to
provi de biological criteria which within the range of |ess
than 66 degrees that a Delta T or a tenperature change of up
to four degrees Fahrenheit would not result in what, by ny
assessment, would result in a deleterious effect on the
sal noni ds of concern, the life stages and so forth.

The actual inplenentation, | was not asked specifically
to provide actual inplenentation criteria or those
tenperatures. So whether or not the final inplenentation
criteria would allow at 65.9 a four degree tenperature
i ncrease, that was sonething that | wasn't asked to do.

M5. MURRAY: But you nade a statenent saying that it
woul d not be allowed. That is what | amtrying to get at.
Wiy, on what basis, would you say that this would not be
all owed? Fromnmny reading of the criteria, it would be.

MR MARINE: M rebuttal testinony, the Fish and Gane
testinmony said that the tenperature criteria, tenperature
managenent criteria in the final operating criteria would
all ow tenperatures to be rised to a ninimum of 66 and a
maxi mum of 69.5. That is sinply not true the way it is
st at ed.

It would sinply be allowed to increase four degrees or
up to four degrees above anbi ent when water tenperatures
were | ess than 66.

M5. MJURRAY: So, if they are 65.9, it would be allowed
to go to 69.97

MR. MARINE: Potentially.

M5. MJURRAY: You state in your testinmony that the
magni t ude and frequency of potential tenperature differences
between Delta Wetl ands' reservoirs and adj acent channe
i sl ands has not been specifically established.

Do you recall that?

MR MARINE: That's correct.

M5. MURRAY: You also state in your rebuttal testinony
that the frequency of potential tenperature differences
between the Delta Wetlands' reservoirs and adjacent Delta
channel s are expected to be infrequent due to the location
and dom nance of neteorol ogical conditions on Delta
Wt | ands' wat er conditions.
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Do you recall that?

MR. MARINE: Yes, | do.

M5. MURRAY: Are you a hydrol ogi st or a neteorol ogist?

MR, MARINE: No, | am not.

M5. MJURRAY: So determ ning the effect of
nmet eor ol ogi cal conditions on frequency of potential
tenmperature differences between Delta Wetlands' di scharges
and adj acent channels is outside your area of expertise; is
that correct?

MR. MARINE: Specifically outside ny area of
expertise. However, in previous hearings and during the
course of nunerous discussions with the Jones & Stokes
fol ks who prepared the DEIR' EI'S, the agency biol ogi sts
during the course of the consultations, it was generally
under st ood and agreed that at the level of the Delta water
tenperatures are primarily under the control of anbient
nmet eorol ogi cal conditions. In other words, there is very
little affect of operations of upstreamreservoirs on the
tenperature of water in the Delta channels.

M5. MJURRAY: Do you know what the basis of that
under|yi ng assunption of the analysis is?

MR. MARINE: In general, yes. Water tenperatures

primarily will come to -- into equilibriumwi th the average
daily air tenperature, provided all other sources of
tenperature, if you will, heat inputs or sinks are quite

di stant, and, as a general rule of thunb, npost of the

nodel i ng efforts that have been done on water tenperature
beyond 30 niles froma tenperature source, neteorologica
ef fects, take dom nance.

M5. MURRAY: Thirty mles, what about in the channe
adj acent to the Delta Wetlands Project?

MR. MARI NE: Wbuld pl ease restate that question?

M5. MURRAY: You nentioned 30 nmiles; and ny question
is what about less 30 nmiles. Wat about the channe
adj acent to the project?

MR. MARINE: Well, again, the only source of heat input
to the Delta Wetl ands' reservoirs, under ny understandi ng,
woul d be that of the anbi ent neteorol ogical conditions. So
there would --

M5. MURRAY: If the Delta Wetlands' island were to be
as deep as the channel next to it?

MR. MARI NE: Depends on the location

M5. MURRAY: M. Marine, you also stated in your
rebuttal testinony that no clains by fishery agencies have
ever be made before that tenperature conditions in the Delta
in mdw nter are stressful for sal non.

Do you recall that?

MR MARINE: Yes, | do.

M5. MURRAY: M. Marine, are you famliar with the
Nati onal Marine Fishery Service proposed recovery plan for
the Sacranento River winter-run chi nook sal non?

MR. MARINE: Not with the specifics.
M5. MJURRAY: So, you are not famliar with the plan
the NMFS plan, that says that tenperatures higher than 60
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degrees Fahrenheit are likely to | ead to psychol ogi ca
stress and nortality in juvenile winter-run chi nook sal non?

MR. NELSON: M. Stubchaer, could | object. M. Mirray
is referring to the docunent that was issued after M.
Marine even testified in his rebuttal. This is a docunment
t hat was produced, | think, on August 13. M. Marine's
testinmony is prior to that.

If she is crossing himfor the purpose of stating that
t here has been a docunent making this assertion, she is now
referring to a docunent that was not even in existence when
M. Marine nade his rebuttal testinony.

HEARI NG OFFI CER STUBCHAER: Ms. Murray.

M5. MURRAY: | know the document is recent, and that we
are trying to use new and better science, and that this new
and better science does say that 60 degrees causes great
stress for winter-run salnon, which is the Departnent's
position. | amjust asking himif he was aware of that.

HEARI NG OFFI CER STUBCHAER: M. Nel son

MR. NELSON: If the question is he aware of it, is a
guestion that is noot in this case because she has to ask
the question of was he aware of it on the day that he gave
his rebuttal testinony.

HEARI NG OFFI CER STUBCHAER: Ms. Lei digh

M5. LEIDIGH: Well, it seens to nme that perhaps this is
goi ng beyond the scope of the rebuttal testinony that he
provi ded, and there nust be some other way to get this

information in, or that you can try to do. | don't think

this is really the proper way to introduce the information.
HEARI NG OFFI CER STUBCHAER: | wi |l sustain the

obj ecti on.

HEARI NG OFFI CER STUBCHAER: Ms. Murray, for purpose of
pl anni ng the break, how much nore do you have?

M5. MURRAY: Just a few questions.

HEARI NG OFFI CER STUBCHAER: A few questions or a few
pages?

M5. MURRAY: | would recommend taking a break, and
will finish.

HEARI NG OFFI CER STUBCHAER: Let's break until 3:00.

(Break taken.)

HEARI NG OFFI CER STUBCHAER: Reconvene the heari ng.

Ms. Brenner.

M5. BRENNER: | just would like to make a request. |
have a couple of individuals that are sitting up here that

have planes to catch; and | amwondering if it is okay if
Dr. List could be excused for the day, if there is any other
cross-exam nati on questions of hinf

HEARI NG OFFI CER STUBCHAER: Wl |, staff would be the --

| don't knowif Ms. Miurray is going to have any questi ons.
does staff have any questions of Dr. List?

He may be excused.

M5. BRENNER: Thank you, M. Stubchaer

DR. LIST: Thank you.

HEARI NG OFFI CER STUBCHAER: Thank you for your
forbearance with the process.

Ms. Murray.
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M5. MJURRAY: | have just one nobre question

M. Marine, going back, again, let's go over this one
nore tine. Your statement that there are no clains by
fisheries agenci es have ever been made before that
tenperature conditions in the Delta in mdw nter are
stressful for sal non?

MR. MARINE: That is correct. That was with specific
regard to existing, naturally occurring tenperatures.

M5. MURRAY: We discussed the final recovery plan that
has been put out by NMFS, that was potentially put out after

your rebuttal. Did you ever see the draft plan that was put
out in March 19 -- issued in March 1996? Did you ever read
t hat ?

MR MARINE: | do not recall review ng any tenperature
rel ated recovery objectives for winter-run in the draft

docunent .
M5. MURRAY: Did you ever read this draft docunent?

MR. MARINE: No. However, during the break, | was
provided with three rel evant pages of the docunent.

M5. MURRAY: And isn't it true that the draft docunent,
consistent with the final, states that a daily average
tenmperature of 60 degrees Fahrenheit is considered the upper
tenperature lint for juvenile chinook growth and rearing;
whereas warner water tenperatures are likely to lead to
physi ol ogi cal stress and nortality?

MR MARINE: |If you could point out where that is,
per haps, on these three pages, | could read it for nyself
and see if | concur with your statenent.

HEARI NG OFFI CER STUBCHAER: Ms. Murray, how could you
say consistent with the final, ask himthat, if he doesn't
have a final ?

M5. MURRAY: Ckay. Just, doesn't the draft say that.
Thank you.

It's on Page 36.

MR MARINE: That | don't have.

HEARI NG OFFI CER STUBCHAER: |Is this docunent in
evidence? Is it in the record or going to be offered?

M5. MURRAY: It was referred to, | believe, in our
testimony of Ms. McKee.

MR MARINE: As | amreading this here, the sentence
is:

A daily average tenperature of 60 degrees

Fahrenheit is considered the upper

tenperature lint for juvenile chinook growth

and rearing; whereas, warner water

tenperatures are likely to lead to

psychol ogi cal stress and nortality.

(Readi ng.)

There is no citation associated with that

contention. And based on ny review, understanding of the
data, the linitations, the experinental context in which the
rel evant data that | had reviewed and provided in ny
testinmony, as well as that which |I've reviewed presented in
Fish and Gane's, | woul d di sagree that 60 degrees Fahrenheit
is considered the upper tenperature limt for juvenile
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chi nook growt h and rearing that would be considered a
stressful level. | disagreed with that. | do not believe
the data support that.

M5. MURRAY: M. Marine, do you al so, reading further
down in the paragraph, are there several, if not, several
approxi mately four citations during that paragraph to
support the first sentence that --

HEARI NG OFFI CER STUBCHAER  Excuse me, what docunent is
t his?

M5. MURRAY: This is the Draft Recovery Plan for
W nt er - Run Chi nook Sal non.

HEARI NG OFFI CER STUBCHAER: | ssued by NWFS?

M5. MURRAY: NMFS.

As we were taught in English, we nmake a sentence and
then you support it. The paragraph bel ow supports the
sent ence

HEARI NG OFFI CER STUBCHAER: Did they teach you in
English not to take out of context; not that this is
happeni ng.

M5. MURRAY: Al | amsaying is he nade a statenent
that no fish and wildlife agency had ever said that there
was tenperature problems in winter. And we are saying in
winter that this statenment doesn't say, 60 degrees, but only
in sunmer, not in winter. W are just saying this says 60

degrees.

HEARI NG OFFI CER STUBCHAER: | would like to ask staff
the status of this docunent.

M5. LEIDIGH: | would -- | think it would be hel pful if
you would tell us what the date of this document is, and is

this the draft or final

M5. MURRAY: W now have a final. |In our rebutta
testinmony, we referred to it in our rebuttal, and the date
is March 1996. The draft is March 1996. The final is
August 1997. So, it was out for over a year being peer
reviewed by, | would think, biologists that are clained to
be experts in sal mon.

MR. VOGEL: Could I say sonething?

HEARI NG OFFI CER STUBCHAER: Just a nonent. W will get
to you. Just a mnute.

Ms. Lei di gh.

M5. LEIDIGH: Are you asking himquestions fromthe
draft?
MURRAY:  Yes.
. LEIDIGH |Is the draft in evidence so that people
can look at it, or is it just something that has been tal ked
about ?

5 5

MURRAY: It was referred to in our testinony.
LEIDIGH What do you nean by "referred to"?
BRENNER: [t was not subnitted as an exhibit.
LEIDIGH So, it is not an exhibit.
. MURRAY: But it is referenced.
HEARI NG OFFI CER STUBCHAER: Was it subnitted by
ref erence?
MS. MURRAY: |t was referenced; it was not submtted.
M5. LEIDIGH: It is not listed in your list of exhibits

5555
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for this hearing?

MS. MURRAY: No, it is not on our exhibit list.

MS. LEIDIGH: | think the main value of it here is to
find out what the witness' testinony is, based on his own
expertise, not what it says.

M5. MURRAY: Right. Wat | amtrying to say, did he --
was he aware of this when he made a statenment in rebuttal ?

And | think he is saying yes.

MR VOGEL: There is one additional clarification,
think is necessary. | just received |ast week a copy, a
nore recent copy of this docunment that | was asked to review
it, peer reviewit. M understanding is it is currently out
for reviewand it is still in draft form It won't be
finalized until sometine later this year. So it is still a
draft, is my understanding. It may have been internally
revi ewed, but it has not gone out for final docunentation at
this point.

Isn't that true?

M5. MURRAY: | think that is true.

HEARI NG OFFI CER STUBCHAER: M. Nel son

MR. NELSON: | was going to add one other point. | am
not sure -- | don't know the procedural status of this. But
I do know that the draft recovery plan, that you are working
of f right now, was reviewed by the internal technical review

comittee, which | think Ms. McKee is on. | amnot sure,
and you can clarify with Ms. MKee, whether it was ever
publ i shed and issued for public comment. | believe the
proposed recovery plan has been issued for public coment,

and | amnot sure as to whether it was not or --

Secondly, Ms. Murray, on the objection noted, | would
like to object to this line of questioning by Ms. Mirray
because she is not questioning with respect to M. Marine's

rebuttal statenment that he has not heard of a statenent that
W nter tenperatures in the Delta are affecting winter-run
chi nook salmon. That is different than the 60 degrees
Fahrenheit statenent. The distinction there being is that
she has not asked a question dealing with seasona
tenperature issues in the Delta. She is asking a question
solely on tenperature, a tenperature threshold |evel, not on
a seasonal inpact, which is what M. Marine is discussing.

M5. MURRAY: | would like to respond to that by saying
that the NMFS' opinion regarding 60 degrees does not have
seasonal limtations. It is winter, fall, spring, and

sunmer. And so they conplain about 60 degrees in winter as
equal ly as they do in sumer.

HEARI NG OFFI CER STUBCHAER: M. Nel son

MR. NELSON: If she wants to ask a question, cite to
where NMFS conplains, in her words, of a 60 degree
tenperature in winter, then | wouldn't object to this
guestion. She is not citing to anything that says "a
seasonal inpact."” She is citing to a specify degree, not a
seasonal inpact, and that is a distinction that | think does
nmake a difference in this context.

HEARI NG OFFI CER STUBCHAER: Ti me out.

(Di scussion held off record.)
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HEARI NG OFFI CER STUBCHAER: Back on the record
| amgoing to sustain the objection. And please ask

the witness what his opinions are, not what sonebody else's
opi nions are on a docunent that is not in the record that
ot her parties have not had a chance to revi ew and comrent
on.

M5. MURRAY: And can | probe the basis of his statenent
about no --

HEARI NG OFFI CER STUBCHAER: W thout reference to that
document ?

M5. MURRAY: | would like to reference this and then
get to the seasonality that M. Nelson objected to or
wanted nme to ask.

HEARI NG OFFI CER STUBCHAER: You can probe his
opinion. | don't know how you are going to work in that
docunent .

M5. MURRAY: Can | recall and maybe even | ook at the
transcript -- did you say that you had read the docunent?

MR MARINE: No, | have not read either the draft
docunment or the final docunment. | amfamliar with their
i ssuance, but | amnot famliar with the specifics of the
tenperature sections in this docunent.

HEARI NG OFFI CER STUBCHAER: From what we just heard,
there is no final docunent.

MR MARINE: O the npbst recent docunent, excuse ne.

M5. MURRAY: You have been aware that they have been
i ssued? This one, the earlier draft in March and the |ater

draft in August of this year?

MR. MARI NE:  Yes.

M5. MURRAY: You are aware that they are out, out for
circul ation anmong fishery biologists for a year and a hal f
or so?

MR. MARI NE: Yeah

MR. NELSON: M. Stubchaer, | already asked for
clarification. M. Vogel already stated that he was not
sure if it was out for public conment. And | specifically

asked if that was actually confirned. |If Ms. MKee can
confirmthat it wasn't just her review teamthat is working
this, but it was actually out for public comment. | would

not object to the question, but | haven't heard that answer,
t hat statemnent.

M5. MURRAY: | will withdraw the question

No further questions.

HEARI NG OFFI CER STUBCHAER: Thank you.

Staff.
---000---
REBUTTAL CRCSS- EXAM NATI ON OF DELTA WETLANDS PROPERTI ES
BY STAFF

MR. CORNELIUS: Yes, | have a couple questions of M.
Hul t gren.

I would like to nmaybe give you Xeroxes and overhead and
hel p expl ai n sonet hi ng.

In your rebuttal on Page 8 on |levee stability, you
included this table on criteria for the different types of
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standards. And it talks in terns of, on the bottomthere,
about we greatly reduce the upgrading of |evees, the risk
woul d be greatly reduced by the proposed Delta Wetl ands
construction standard or criteria.

What is that standard then? Is it sinply 192-82 as
gi ven here?

MR. HULTGREN: Correct. | think | can see where you
are going with this picture on here, so maybe I will just
junp right intoit. W are showing a broken -- |ower on
this picture you' ve referenced sonething fromthe Draft
EIREIS, 127

MR, CORNELI US: Right.

MR HULTGREN: That shows two slopes. It shows a three
to one slope in the upper half and a ten to one slope on the
| ower half, the buttress. 192-82 actually gives two
alternate criteria. You can use a single slope, one
constant slope; and those are the nunbers |'ve referenced in
my rebuttal, Page 8, DwW62, where it tal ks about constant
sl opes going fromthree to one to seven to one. Another
alternate that they considered having is a three to one
sl ope that goes approximately half way down the sl ope, that
is buttressed by a flatter slope. And | think those flatter
slopes go all the way out to ten and half to one, if you use

this broken slope buttress.

For simplicity, | chose only to show the single slope
inclination on this chart in nmy rebuttal testinmony. But
there is actually an alternate way you can use a broken
sl ope, two different slopes conbined together, and as part
of the 192-82.

MR. CORNELIUS: 1Is it conceivable, then, that you nay
use the alternate standard in certain |locations, depending
upon the on-site physical conditions there?

MR. HULTGREN: That is correct. Wat the project has
committed to is to use the 192-82 criteria. And what |
bel i eve DWR di d when they put together this guideline is
they anal yzed these two different types of slopes, a
constant sl ope and a broken slope, and conputed equa
factors of safety for given thicknesses of peat. And they
said, "Ckay, if the peat is 15 feet thick, use either," and
I am naki ng these nunmbers up, "five to one constant or a
three to one slope down half the way and a seven to one
sl ope bel ow t hat."

The nunbers may actually be different. That is the
exanple | amtrying to -- and they have give equal factors
of safety, so reclamation district had a choice of which to
use.

MR. CORNELIUS: On the lower diagramit tal ks about, or
it shows, a one-hundred year flood level. And in the

192-82, they take one and half foot above the 300 year
Where nmight that be if we were to look at this, as trying to
add that or discuss it or anplify a little bit with the
di agr anf

MR. HULTGREN: My understanding is the 300-year flood
is about half a foot higher than a hundred year flood in
this portion of the Delta, for round numbers. So if you



08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
2708
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
2709
01
02
03
04
05
06
07
08
09
10
11
12

conpare this with the 192-82 crest, with the FEMA HWP crest,
it is about a foot higher, total. Half a foot for the

hei ght in flood and another foot for being one and a half
feet above 300 years.

MR. CORNELIUS: The other question is earlier you had
nentioned that there would be a six-foot freeboard.

DidI ms --

MR. HULTGREN: We were tal king about wave runup in the
nost extreme cases.

MR. CORNELIUS: If you are | ooking at the 192-82
standard, then your crest height would be at six feet,
rather than at one and a hal f?

MR. HULTGREN: That runup is for water retained inside
our reservoirs. That is what the long fetch is. The 192-82
criteria is against floods in the sl oughs.

MR CORNELI US: On the outside?

MR. HULTGREN: On the outside. It is flood protection
for the island. So all they're required, 192-82, is foot

and a half foot of freeboard above a 300-year storm
300-year fl ood.

MR CORNELIUS: If you were taking a plus six foot
above the nmean low, |ow water |evel, plus would be the
storage level in the inside. You would add six feet to
that, would that indicate it would be twelve feet fromyour
zero zero as shown on here?

MR HULTGREN: Yes. |If you are going to use straight
riprap on a four-mle fetch, three half mle fetch across
the island, under extreme stormevent, such as the 70 nile
an hour w nds, you would probably get around about six feet,
sonmewhere in that range

MR. CORNELIUS: Then, the next step is crest height.

If you go up 12 feet and then the width of the 16-foot crest
hei ght would be at that |evel then with the slopes. R ght?
MR HULTGREN. You would still want to maintain at

| east a 16-feet crest w dth.

MR. CORNELIUS: Even with the 12-foot hei ght?

MR. HULTGREN: Yes. That is not just -- we would stil
be -- you would neet the 192-82 criteria with a snaller
crest at plus 12. You only have to have a plus 16 at one
and hal f foot above 300. Just for practicality, you don't
want your |evees any narrower than that for driving around
and doi ng mai ntenance. Sixteen foot is a very reasonable
for absolute mnimumfor working up there. | think often

our final levees will be wi der when we actually build it.

MR. CORNELIUS: Speaking then in terms of adding
potentially 12 feet to the height, you were saying you do
this over a period of tine in order to keep from havi ng
shear, or | guess that is the termyou used, could you give
us a little overview on the decade in the life of a Delta
Wt | ands' | evee?

MR. HULTGREN: Decade in a life?

MR CORNELIUS: As to how this would kind of
conceptually all be put together?

MR HULTGREN: Sure. | think | will leave this picture
up and go higher, if you would. Again, | amreferring to
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the DW - -

MR. CORNELIUS: That is the executive summary,
actual ly.

MR. HULTGREN:. Executive summary, Page 12. The fill on
the | ower slope, that shows a ten to one slope in that
exanple, is the fill that would get placed first. That
woul d be buttressing the levee. Mst of that would go on
in, perhaps, the first year. You get it all on in the first
year. You would go nost of the material further up the
sl ope on probably within a year, a year and a hal f.

When we get nearer the crest, we will have put sone
material on the top. Going to be a ot nore careful because
t hat hei ght becones very critical. So you would have done

stages; we would be nonitoring settlement and nonitoring
| ateral deformation. It may be in sone extrene areas where
we have real deep peat deposits and a |ot of erosion on the
river side, we mght curtail and not go to plus 12 for the
first couple years, nmaybe three or four years. Take sone
time to get there.

There could be cases |like that. That woul d be deci ded

upon design, and | don't know that yet. It would be done in
stages so as to not overstress it. It maybe the first few
years we can't go to plus six for storage. W can only go

to plus four or plus three. W haven't got enough runup

W want wave protection. That is a possibility. That is
how it would be built in stages and allow ng settlenment to
occur as you're filling. So these crews would keep moving
around and down; they wouldn't cone and go. The islands are
bi g enough. The constant filling, but location, |ocation
Al'l owi ng settlenent to happen, go back and place nore fill.
Starting fromthe | ower end, buttressing at first, and then
bui | di ng up hi gher on the | evee.

MR CORNELI US: On the downwi nd side, where the fetch
is longer, or expected to be |onger, you would have hi gher
t here possibly than other areas?

MR. HULTGREN: That would be -- again, the wave
protection design would be site-specific, too. And areas
with long fetch will have hi gher runup and nore, maybe

heavi er rock than areas with shorter fetch and different
ri sk of exposure.

MR. CORNELIUS: Thank you.

HEARI NG OFFI CER STUBCHAER: Ms. Lei digh

M5. LEIDIGH: | have a coupl e questions.

First questions are for M. Hultgren

You were showing Figure 3D-4 fromthe EIR and | think
you have a overhead for that. Wuld you put that up

We are tal king about -- M. Nonellini was asking you
about Case |Ill on that chart and seepage increased caused by
the project and where you would wind up in terns of the

el evation of the water on the island, on the neighboring
i sl ands.

The question | have is: As | understand it, this is
how you woul d control your mitigation on the neighboring
islands. This is when you would trigger trying to renove
t he seepage or punping to avoi d seepage.
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Is that right?

MR HULTGREN: It's a conpliance issue. W would be
controlling the seepage the whole tinme. W expect to be
required to stay within these criteria.

M5. LEIDIGH: And | want to know how you interpret the
criteria. You say that you | ook at the previous years' data
for background. |If the previous year -- what happens over a
peri od of years? Does the trigger elevation change from one

year to the next?

MR. HULTGREN:. | foresee that happening. W would
install these, all the neighboring nonitoring wells, at
| east one year before first fill in the reservoirs. So we

have at | east one year of continuous data, and recorded by
data | ogs, and recorded at |east once per hour, and the
dai ly average, and average that over the year
statistically. W'd have at |east one-year's picture.

W recogni ze there could be dry years and wet years.
There will be sone abnornalities, and that is part of a
risk. At least we are getting a year's worth of data. |If
we get two years, that is better.

As the project goes onintime, if nore years of data
could be collected, and that woul d be during periods of no
storage, or even portions of years with no storage, |'d
think you want to | ook at that data and nake adj ustnents
accordingly. You have to carefully nake the adjustnents
when you only have portions of years, because there nay be
seasonal variations. You don't want to bias your data.

There is going to take sonme thought in how to do that.
Right now, initially, our thought was you take whol e year
bl ocks of data and anal yze it.

W expect that the groundwater levels will slowy drop
in the Delta because our neighbors are continuing to farm
As they farm they are losing part of the ground to

subsi dence, oxidation, |osing about three inches a year

So, four years fromnow they will be nonminally a foot |ower
in elevation. And what is lowering the water table bel ow
the islands is their farm ng practices. By putting ditches
into control water, to keep it bel ow the root zone and
getting air into the soil, they're basically, you know, two
nmles under the wells. |If you want to recharge, com ng from
t he sl oughs around them They are very nuch controlling the
water, and we are, too, on our islands today, where that
water level is. So, it will be dropping.

So during the years of no storage, we get a full year
of data on which to nake a basis to adjust criteria. If we
are very successful, and lots of years of wet years, and we
don't have a full year of non storage, we nmay have to nake
adj ustnments just based on portions of years. But | think
that is part of being able to nake readjustnents to the
criteria as we go al ong.

M5. LEIDIGH: Wbuld you have a particul ar set el evation
above which you would not want to have the soil water |eve
rise?

MR. HULTGREN: The well's groundwater level is very
dramatic, drastically throughout the Delta. Wlls a few
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t housand feet apart, they are going to be nuch different
than a few hundred feet apart; they have much different
wat er el evations, depending on how close they are in

continuity to the sloughs for recharge.

So it has to be site-specific. So we don't want them
to rise above what they would normally would rise if our
project wasn't there. That is basically the phil osopher
criteria.

M5. LEIDIGH: But you have a changing water |evel and
you probably have been, according to your testinony, also
have a changing soil water |evel over a period of years.

If you have a period of years when you are storing
reservoir and you neasure each year to find out where your
soil water level is, is it your concept that you would set
the current year's trigger based on the previous year's
trigger, and it would go up or down dependi ng on whet her the
trigger was higher or lower than the previous year? O is
this going to be a series of years?

MR. HULTGREN: One year as opposed to a series of
years?

MS. LEIDI GH  Yes.

MR HULTGREN: | think we would | ook at the data and
see if the data showed a trend downward. Then you woul d
have to use the npbst recent data. |If you saw the trends
bei ng somewhat consistent, you have a | ot of confidence they
are staying the same. We have been nonitoring groundwater
I evel s for eight or nine years now In some of the wells we
have seen a distinct pattern of mining the groundwater

basically, the water being lower in sone islands. And other
i sl ands we have seen absolutely no change in the water
| evel , average water |evels over those eight, nine years.

M5. LEIDIGH: Do you have any kind of a fornula that
you woul d reconmend so far as setting a permanent term or
condition to regulate the distance to groundwater surface on
nei ghboring islands for setting this trigger?

MR. HULTGREN: Yes. And that is to use the data
recorded at a given piezoneter on a neighbor's island and
collect that data for at |east a year, and look at it
statistically, and look at the range that that data noves in
over a year. Mst of that data will fall, what I call, a
plus or mnus two standard deviation. N nety-five percent,
all the but 14 days of the year, will fall wthin that
band. | am suggesting for any one well that one foot above
that would be a trigger, no exceedance zones, and for an
average of three or nore continuous wells, just use three
i nches, because you have a lot nore liability of data
averagi ng three wells.

M5. LEIDIGH: But you are going to have to constantly
readj ust that; isn't that correct?

MR HULTGREN: It is an natural system so we need to
-- it can't be a fixed nunber. There is no fixed nunmber out
there. Goundwater levels we will neasure there range from
a mnus six to a mnus 23, a wde variation.

Those islands close to flooded islands, ones like north
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end of Bethel Island, that's been near a flood island for a
long, long tine, so, therefore, the ground hasn't -- those
areas where the groundwater stayed high, they haven't been
able to farmnuch and the ground is very shallow, very high
in elevation, that groundwater is high and it varies -- in
sone areas you see real close coordination with the tides,
lots of anplitude, sone are very small anplitudes, |ot of
variation. There is natural conditions that have a | ot of
variability.

M5. LEIDI GH: Next question is: Assuning these
interceptor wells return seepage water to the reservoir
island, is this going to affect the project yield?

MR. HULTGREN: I n our concept, no. The water returning
is the water that was escaping through seepage. So by using
t he nei ghbors' islands as our reference point, we're not
causi ng any seepage onto or off of their island. Therefore,
we are not --

M5. LEIDI GH: What about onto or off of the Delta
Wet | ands' i sl ands?

MR HULTGREN: That is the water that was trying to cone
off of the Delta Wetlands' island. W are catching it. W
are putting it back onto the Delta Wetlands' island. So it
hasn't left their property. So we consider it -- | am not
on the legal side. As an engineer, | think we should return

it there because it just canme off their island.

M5. LEIDIGH: How do you make sure that it doesn't
actually add to the anmount of water that is stored on the
Delta Wetlands' reservoir island?

MR HULTGREN: Well, to do so you would have to be
punping at a rate that would start dropping the water |eve
bel ow your nei ghbors' islands. Those piezoneters, or water
| evel nonitoring devices on your neighbors' islands, if we
start lowering the water table bel ow historical ranges, it
wWill drawit down. It will see that we are mning water off
that system And if it goes up, then we are not punping
enough. So, it's not just trying to keep water from going
on your nei ghbors' islands; you can al so check whet her we
are mning water, |lowering water table, too nuch water
These nonitoring levels will tell all.

M5. LEI DI GH: That answers my questions.

HEARI NG OFFI CER STUBCHAER: M. Sutton

MR SUTTON: Can | just followup on that |ast question
fromMs. Leidigh?

You are tal king about nining water fromthe adjacent
i sl and by neasuring piezoneter. Wth hydraulic head
di fference between the channel and the Delta Wetl ands
island when it is full, you are going to have a hydraulic
gradi ent across or underneath the channel to the adjacent
island. In order to maintain that adjacent island at the

same level, don't you have to renpbve a certain anpunt of --
a net renoval of water fromthe adjacent channel in order to
reduce that head -- below the adjacent channel aren't you
in essence, mning water fromthe channel, to a certain
degree?

MR. HULTGREN: | agree, we are. What we are taking is
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the sane -- in ny opinion, we are taking the same anount of
water that is seeping in today. |In other words, we are not
putting in an inpermeable barrier vertically through our
island and forcing all the head to go to the neighbor's
island. W are continuing to take our portion of that
seepage onto our island. And if we do not do so, it would
go to our neighbor's island and rai se the groundwater

| evel .

So, we have a commitment, | think, to nmaintain the
average groundwater |evel around the perineter of our island
simlar to what it is today in agriculture. |If we don't do
that, we will be causing water to seep toward our nei ghbor
So, the seepage that is coming onto the islands now that is
caused by seepage, et cetera, we'll also have to be punping
that in order not to affect our nei ghbor

MR. SUTTON. Thank you

Just a couple of clarification questions, Dr. Brown.

In response to a question from M. Maddow today, M.
Korslin testified concerning the stipulations entered into

bet ween Delta Wetl ands and various parties, and those
stipul ati ons have been entered into the record.

Have you had a chance to examine the ternms and
conditions of any of those stipul ations?

DR BROWN:. | have read them

MR. SUTTON: In your opinion, do those stipulations
appear to apply primarily to recognition of prior rights?

DR. BROMN: Yes. | think we can summarize it that way,
prior rights and, say, operations of the current
facilities.

MR. SUTTON: In your opinion, if those stipulations
were to be inplenented in a water right pernmit for Delta
Wet | ands, woul d i npl ementation of those stipul ations provide
for any significant change in the operation or yield of the
Delta Wetlands Project conpared to what was nodeled in the
Draft ElR/ ElI S?

DR. BROMN: | don't think there would be any changes to
the nodeling results because the assunptions for the
nodel i ng anal ysis was that, indeed, all prior water rights
and existing operations were not interfered with by this
new, potential project. So the stipulations are nore of the
real life agreenent that is consistent with the nodeling
assunption that we have al ready made.

MR. SUTTON. Thank you

You indicated in your testinobny concerning the issue of

toppi ng off, that the nodeling showed that there was
occasi onal topping off; is that correct?

DR. BROMN:  Yes.

MR SUTTON: In the Draft EIR/EIS, did you assune there
was no topping off when the Delta was in balance condition?

DR. BROAN: That is right. |If the Delta is in balance
conditions, there was no avail able water for diversion under
the new water right, then there would be no all owabl e
topping off in the analysis that we have done.

MR. SUTTON: Finally, M. Wrnette, fromFish and Gane,
testified that with the Departnment of Fish and Gane's
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Bi ol ogical Opinion it was the Departnment's estinmate that the
Delta Wetlands' yield would drop about 20,000 acre-feet to a
net average annual yield of approximtely 134,000 acre-feet
conpared to the yield obtai ned under the final operating
criteria.

You testified that you thought there would be an
approxi mately 538,000 acre-feet reduction, for a net average
annual yield of about 106,000 acre-feet, plus 18,000
acre-feet for Delta outflow

Can you account for the difference in the yield inpact
cal cul ati ons between your nunbers and Fish and Gane's
nunber s?

DR. BROAN: No, | cannot. | do not know how Fi sh and
Gane estimated their yield under their proposed criteria.

MR. SUTTON. Thank you

HEARI NG OFFI CER STUBCHAER: M. Canaday.

MR CANADAY: No.

HEARI NG OFFI CER STUBCHAER: | just have kind of a
hypot heti cal question for M. Hultgren

If you had the channel and the | evees and the islands
and the soils were totally honogeneous, could there be any
seepage fromthe reservoir island to neighboring islands or
woul d the water level in the channel control the hydraulic
gradient in the soils underneath? O do you know?

MR. HULTGREN: Try it one nore tine.

HEARI NG OFFI CER STUBCHAER: A little background first.
It is my understanding that some of the seepage problens are
because of sand | enses down underneath the peat goi ng under
t he channel

MR HULTGREN. Yeah

HEARI NG OFFI CER STUBCHAER  They provide a conduit for
water fromthe reservoir island to seep into the farm
i sl and?

MR. HULTGREN: Correct.

HEARI NG OFFI CER STUBCHAER: My question had to do with:
What if there were no sand | enses, the whole thing was a
honbgeneous soil, whether it is sand, clay or peat, whatever
it was, could there be a seepage fromthe reservoir island
to the farmisland under the channel under that

ci rcumnst ance?

MR. HULTGREN: Sure, yes. Because of the head
difference. W are storing water on our island and the soi
has sone perneability at all, there is a head, therefore,
there is a flow

HEARI NG OFFI CER STUBCHAER: Wuld the head in the
channel determnmine the head in the soil under the channel and
neutralize the gradi ent between the islands?

MR. HULTGREN: |f you assuned a real deep profile, then
the | arge body of water we are storing would have sone
ef fect on the neighbors. |f you are talking a very shall ow
aqui fer, then the slough woul d doni nate.

HEARI NG OFFI CER STUBCHAER: Just a hypothetical. Sorry
to take your tinme on that one.

That concl udes the cross-exani nation of this panel. W
want to thank you, M. Korslin, for running the slide
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proj ector for everyone.

MR KORSLIN: | amwlling to stay up here for other
peopl e.

HEARI NG OFFI CER STUBCHAER  Ms. Brenner

M5. BRENNER: | woul d request that the exhibits be
noved i nto evidence and nake sone clarification with regard
to the exhibit identification list.

HEARI NG OFFI CER STUBCHAER  When | said concl udes the
cross-exam nation of this panel, | wasn't excluding M.
Shaul .

M5. BRENNER: Do we wait until Kavanaugh and Shaul
t onor r ow?

HEARI NG OFFI CER STUBCHAER:  Yes.

M5. BRENNER: Can | go ahead and make a clarification
with regard to the exhibit identification |ist or index?

HEARI NG OFFI CER STUBCHAER:  Yes.

M5. BRENNER: W have previously submitted exhibits by
reference. Exhibit DW24, the APl Standard 1104, 17th
Edition, Welding and Pipelines at Related Facilities; and
DW 25, ASME B-31.4-92 Edition; and the B 31-4 Liquid
Transportation System for Hydrocarbons, Liquid Petrol eum
Gas, and Hydrous Ammoni a and Al cohols. They were cited by
Dr. Egan in his direct testinmony. W supplied a copy of
each docurment to the State Water Resources Control Board

And, M. Stubchaer, you requested further
clarification with regard to these particular exhibits.
Because the APl 1104 addresses testing and repair of wells,
and that issue hasn't conme up, we would like to withdraw
that exhibit fromour exhibit I[ist. So that would be
wi t hdrawal of Exhibit DW24. And with respect to the ASME
B-31-4, we refer to the Board Chapters 5 through 8,
addr essi ng Construction, Inspections, Testing, Operation and
Mai nt enance Corrosion Control on Liquid Transportation
Pi pel i nes.

The previous identification list indicated for ASME
B-31-4 that we referenced only a '92 publication date.
Actually, we also provided a '94 Addenda to the Water
Resources Control Board when we subnitted those particul ar
docunents and both publication and addenda are offered as
exhibits by reference. W, again, have nodified our exhibit
list to reflect that.

The other thing | would like to do is clarify with
regard to the Flow Science reports that were subnmitted. |
had a discussion with Water Board staff regardi ng what woul d
be Delta Wetlands 14B, which is the current reference to the
FIl ow Sci ence report produced by Dr. List. Wat | would like
to do is keep the original Flow Science report in as 14B and
add the errata as Delta Wetlands 14C, so that both of those
documents will remain in the record. And reason for that is
the attachnments are A through Din the original Flow Science
report were not submitted with the errata. That way you
will have a conplete set here with the Water Board. All the
-- everybody has been served with all these docunents; it's
just a matter of clarification of the exhibit identification
exhibit list.
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HEARI NG OFFI CER STUBCHAER: Staff have that?

M. Sutton.

MR. SUTTON: Yes. W have all of that. | would just
like to point out that Exhibit DW25 was offered and,

because it was protested, it has not been accepted yet.
That matter has to be clarified before the end of the
heari ng.

HEARI NG OFFI CER STUBCHAER: Reni nd of that again
tonorrow when we act on these.

M5. BRENNER: Thank you, M. Stubchaer
HEARI NG OFFI CER STUBCHAER:  According to my notes here
the next panel will be cross-exam ned on rebuttal testinmony
woul d be CUWA
| amsorry, M. Nonellini. Just trying to get even
with you, | guess.
Who's going to want to cross-exanine Central Delta?
| see two parties. M. Etheridge.
Was it you or M. Roberts?
Conme forward. Cone up.
---000---
REBUTTAL CROSS- EXAM NATI ON OF CENTRAL DELTA WATER AGENCY
BY EAST BAY MUNI CI PAL UTILITY DI STRI CT
BY MR ETHERI DGE
MR. ETHERI DGE: Thank you, M. Stubchaer
Fred Etheridge for East Bay MUD. | just had a few
short questions for M. Neudeck

I would like to refer to some photographs that you
i ntroduced in your rebuttal testinony, beginning with
Central Delta Water Agency Nunber 18. Do you by chance have

over heads of those?

MR. NEUDECK: Yes, | do. As you recall, they are not
very good

MR. ETHERI DGE: That's right.

MR NOVELLINI: I'mat fault. | nade them

MR ETHERI DGE: But they work. You testified this
phot ograph, Central Delta Water Agency Nunber 18 shows the
1980 fl ooding of Jones Tract; is that correct?

MR NEUDECK: That's correct.

MR. ETHERI DGE: Does that photograph al so show the
t hree Mokel ume aqueducts in the upper right corner?

MR. NEUDECK: Yes, it does.

MR. ETHERI DGE: Are those aqueducts |ocated down on the
island itself and not on top of the levee; is that correct?

MR. NEUDECK: Yes. |In this photo, you see the |ocation
is on the floor of the island. It does go over the top of
the | evee on the east and west ends.

MR. ETHERIDGE: That is only for a brief distance where
it crosses over the |evee?

MR NEUDECK: That's correct.

MR. ETHERI DGE: As depicted in this photograph, don't
t he aqueducts run roughly parallel to the railroad track and
the Jones Tract | evee shown in the photo?

MR. NEUDECK: Yes. Actually, this is the railroad
enbankment that is serving as a | evee between the two, Upper



01 and Lower Jones.

02 MR. ETHERI DGE: The Mokel umme Aqueducts in the

03 photograph run roughly parallel to that?

04 MR NEUDECK: Yes.

05 MR. ETHERI DGE: Does this photograph show the piles or
06 supports upon which the Mkel utme Aqueducts are resting?

07 MR. NEUDECK: Yes. You can see themin the photo

08 MR. ETHERIDGE: Turning now to Central Delta \Water

09 Agency Nunber 19, another photograph

10 You testified that this photograph al so shows the 1980

11 Jones Tract flooding, water noving in a southerly direction
12 That would be fromleft to right in the photograph; is that
13 correct?

14 MR NEUDECK: This is the break that occurred in the
15 railroad enbanknent, whereas Lower Jones spilled into Upper
16 Jones.

17 MR. ETHERI DGE: Thi s photograph, at least in the color
18 wversion, it is visible. You can see a breach in the |evee
19 with water pouring through onto Upper Jones towards the

20 stores, Mkelume Aqueduct. |Is that correct?

21 MR. NEUDECK: That is correct.

22 MR ETHERIDGE: | will say this, on the color version
23 of this photograph --

24 MR. NEUDECK: Wiich is right in there.

25 HEARI NG OFFI CER STUBCHAER: M. Nonellini, | have a
2728

01 scanner and color ink jet printer | would Iike to sell you.
02 MR. NOVELLINI: | amgoing to have to be interested.
03 MR. ETHERIDGE: On the col or photographs we have here,

04 can you now see the piles that support on the Mkel ume

05 Aqueduct?

06 MR. NEUDECK: You cannot. You can see some relative
07 locations where there are supports that actually come over
08 the top but | believe are coincidental to pile supports.
09 But all the below flow line pile supports are subnerged in
10 this photo.

11 MR. ETHERI DGE: And they are subnerged underneath the
12 flood waters; is that correct?

13 MR NEUDECK: That is correct.

14 MR. ETHERIDGE: Didn't you also testify that the three
15 railroad cars fell into the water as a result of this

16 fl oodi ng.

17 MR. NEUDECK: Yes. There was two | oconptive engi nes

18 and one box car. One of the engines you can see is directly
19 in the center of the break. The box cars off to the west;
20 and another |oconotive is buried in the center in the hole,
21 which you cannot see.

22 MR. ETHERIDGE: | believe you testified in an

23 approximately 50-foot deep hole is where that second

24 | oconpotive was resting?

25 MR. NEUDECK: Yes. That was the scour that occurred
2729

01 once the break occurred.

02 MR ETHERIDGE: So, in other words, the force of this

03 flood waters poured through the | evee causing the breach
04 seen in the photograph; is that correct?
05 MR. NEUDECK: That is correct.
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MR. ETHERIDGE: O course, those flood waters al so dug
out or scored a hole into which the | ocomotive fell?

MR. NEUDECK: Yes.

MR. ETHERIDGE: In your opinion, could scour caused by
flood waters undercut the supports of the Mkel unme
Aqueduct s?

MR NEUDECK: It could. |In fact, as part of the
process, during the initial stages of restoring the railroad
enbanknment, | understand East Bay MJD actually cane in and
pl aced material around some of the pile supports that had
been washed out as result of the flow going by them

MR. ETHERIDGE: So, it would not be necessary for flood
waters to actually overtop the aqueduct pipelines to danage
t hen??

MR. NEUDECK: No. They could be -- depending upon the
depth of foundation, the foundation could be scoured away.

MR. ETHERIDGE: That is all the questions | have.

Thank you very much.

HEARI NG OFFI CER STUBCHAER: \Who is going to
cross-exanmine for Delta Wetlands? Ms. Brenner

---000---
REBUTTAL CROSS- EXAM NATI ON OF CENTRAL DELTA WATER AGENCY
BY DELTA WETLANDS PROPERTI ES
BY MS. BRENNER

MS. BRENNER  Good afternoon, M. Neudeck

MR. NEUDECK: Good afternoon

M5. BRENNER: Isn't it true that if a Delta Wtl ands
| evee were to breach in a full condition, that the water
woul d nove into the Delta channels adjacent to that breach?

MR NEUDECK: Yes, that woul d.

M5. BRENNER: Wouldn't the flow of water fromthe
Delta Wetlands' island, assuming water was in storage, just
di ssipate into the adjacent channels, nmuch as occurs during
a high tide event?

MR. NEUDECK: Depending on the |ocation, there could be

dissipation. |If it's in a channel that is in a narrow band,
a narrow wi dth, there could be an inpact to the neighboring
i sland due to the inrush of water into the channel. |f you
have very low tide, say, a minus tide, and were to get a

breach of the levee of plus six, you could have an inpact on
t he nei ghboring i sl and.

One of the concerns we have when we are working on
rivering levees, and a | evee may break upstream and we cut
the water back in downstream the water flows downstream is
to do it in such a way that we do not inpact neighboring

i slands by directing the flow directly across the | evee.

So there is a chance that that could go both
directions. |If it is in a very wide area, you could
di ssipate a slow | eak just raising the water surface.

M5. BRENNER: There is a variety of conditions that
could occur during any kind of flooding in the Delta?

MR NEUDECK: That is correct.

M5. BRENNER: Have you cal cul ated how rapidly water in
storage on Bacon Island would enpty into adjacent islands if
there were a levee failure on Bacon Island?
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MR NEUDECK: No, | have not.

M5. BRENNER: Have you estimated how nuch the water
nmovi ng out of Bacon Island, if water was in storage, would
nove out into the adjacent islands in any particul ar
direction?

MR NEUDECK: No, | have not.

M5. BRENNER:  You di scussed a wi nd anal ysis used on
Table 5.2 for that wave runup and wi nd anal ysi s?

MR NEUDECK: Yes, | did.

M5. BRENNER: Isn't it true that Stockton w nd
velocities are the nbost appropriate to use for Delta
condi tions?

MR. NEUDECK: The report is -- states, or the exhibit
states -- if you don't mnd, | can put it up. The exhibit
states fastest wi nd speeds and directions over a period 1931

to 1970, and does cite Stockton. The text that supports
this, that was citation through a U S. Army Corps of

Engi neers' report, | don't recall, says the fastest over
wat er wi nd speed was 70 to 73 nmiles an hour, and | believe
that was the speed with which the wave runup anal ysis was
done for the maxi num w nd speed.

M5. BRENNER:  For Sacranent o?

MR. NEUDECK: No. They actually said for Stockton

M5. BRENNER: This doesn't say that.

MR. NEUDECK: This doesn't say that, but the text
does.

MS. BRENNER: What text does?

MR. NEUDECK: The text of this report that | did not
enter into as an exhibit.

M5. BRENNER: Can you give ne the name of the text?

MR. NEUDECK: It's the report that this cane out of.
It is a Dames & Moore report that was prepared for PGRE
McDonal d Island, on MDonald Island, for the restoration of
McDonal d Island | evees. My prior testinmony in rebuttal
where these docunents cane out of.

M5. BRENNER: But we don't have the report; that is ny
pr obl em

MR. NEUDECK: No, you don't.

M5. BRENNER: You are indicating to me that this table,
C2-0 was actually incorrect with regard to the hi ghest w nd

speeds for the Stockton area?

MR. NEUDECK: | am suggesting that the report stated 70
to 73 niles an hour as the fastest speed. This report cites
as high as 46. There is a contradiction there.

M5. BRENNER: Yes. It is difficult for ne to
understand your rebuttal testimny with such a contradiction
wi t hout seeing the entire report or even knowi ng where this
report is or what year this report was devel oped.

MR NEUDECK: | understand.

HEARI NG OFFI CER STUBCHAER  The question -- pardon the
i nterruption.

M5. BRENNER: The question would be that | would nove
to strike this particular report or this portion of the
report because | don't have the full thing, nor can |
probably cross-exanine this particular gentleman on the wi nd



16
17
18
19
20
21
22
23
24
25
2734
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
2735
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20

speeds and the inpact of this. 46 degrees, or 46 nmiles and
per hour is much different froma 70-sone odd mle per hour
wi nd speed. The corresponding testinmony that goes wth that
with regard to wave runup is that, also, significantly
different.

HEARI NG OFFI CER STUBCHAER: | have a question for the
witness. Was that 70, 73 nmile an hour wi nd speed, was
supposedl y observed or was that theoretical? O do you
know?

MR. NEUDECK: | amgoing to read the report, even
though it is not entered into testinobny. It states as
follows -- this is the text that supports this document.

M5. BRENNER: | don't necessarily want you to read the
report.

MR. NEUDECK: | am answering M. Stubchaer's question

M5. BRENNER: | understand that. The problemis that |

don't have the report, and | can't read the report.

M5. LEIDIGH: Maybe | can ask a couple of questions for
t he witness.

HEARI NG OFFI CER STUBCHAER: Go ahead.

M5. LEIDIGH: M. Neudeck, is your testinony based on
t he assunption that these wi nd speeds occurred, and then
you're calcul ati ng the anbunt of waves, or is your testinony
that this is the wind speed?

MR. NEUDECK: My testinony was sinply to denonstrate
that there has been a study done in the Delta for an island
that was under water, which is Mldred Island, adjacent to
McDonal d Island, and was just sinply referencing a docunent
that was in existence that showed a study for w nd-wave
er osi on.

| was bringing into testinony to show that here is an
exanpl e where an island remai ned fl ooded and the adj oi ni ng
reclanation district undertook a study to evaluate the
paranmeters caused by that adjoining island being flooded.
These were exhibits within that report that denonstrated

their findings.

MR. NOVELLINI: | mght add we didn't offer it to say
that that is the criteria to be used in this project. But
just as an exanple of the conditions that go into w nd-wave
anal ysis and those factors. | think it has been admtted by
M. Hultgren that six-feet runup is a realistic runup for
condi tions that would be encountered with the fetches that

we have. | don't know what the point of debate is.
HEARI NG OFFI CER STUBCHAER: Well, | think he said with
a 70-mle an hour wind speed, and | don't know where he got

the wi nd speed?

MS. BRENNER That is the issue.

MR. NOMELLINI: M. Hultgren --

HEARI NG OFFI CER STUBCHAER: Anything nore, M.
Norrel | i ni ?

MR. NOVELLINI: | believe you have Stockton and
Sacranmento. There is no wi nd neasuring mechani snms or
weat her stations out in the mddle of the Delta. W always
have a variety of internediate judgnents. That is what |
t hi nk happened from an engi neering standpoint. | think al
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the engineers kind of correl ated.

HEARI NG OFFI CER STUBCHAER: There are di fferent ways of
doing it. You can have 30 years -- like rainfall, you can
have 30 years of wi nd speeds; you can do a statistica
anal ysis and project out to the hundred year

MR. NEUDECK: That is what | think -- the report states
that these are 50 and a hundred year return intervals that
cause the 70 nmiles a hour. That was not testified to in ny
rebuttal

M5. BRENNER: My suggestion is that Stockton is the
nore accurate depiction of actual w nd speeds in the Delta,
not Sacramento. | see the highest speed and | don't see
anything that would give ne a nean or average of 73.
don't even see a high of 73 or sonewhere in the 70's. That
is what | am suggesting is that, when I ask a question
isn'"t this nore accurate, and you say, yes, then w nd
speeds that you should be basing the testinony on is that,
not sonething that is higher than that.

MR. NEUDECK: | didn't suggest that this would be -- |
suggested that the 70 was the fastest. | just clarified
that was the 15 to hundred year return period. This is over
a 40-year period. |If you read -- the docunent speaks for
itself. | did not go back and analyze this. So, | am
speaki ng for --

MS. BRENNER: The docunent that | can | ook at, that
they submitted into evidence indicates that the highest w nd
speed in Stockton is 46.

MR NEUDECK: That is correct.

M5. BRENNER: Wth a | ower maxi mum wi nd speed such as
46, woul dn't the wave runup with riprapping also be

substantially | ower?

MR NEUDECK: Yes. It would.

M5. BRENNER: Thank you. | have nothing further

HEARI NG OFFI CER STUBCHAER: Staff?

| have al ready asked ny questions.

M. Nonellini.

MR. NOMELLINI: Carification question

HEARI NG OFFI CER STUBCHAER: Wait a minute. Are you
goi ng to cross-exam ne your own W tness?

MR. NOVELLINI: Clarification on the wind speed that
canme up on the cross-exanination

HEARI NG OFFI CER STUBCHAER: | don't think we have.

MR, NOVELLI NI : The docunent speaks for itself. The
only question | have is whether or not you want to use
Sacramento or Stockton as representative of these projects.
W had testimony fromthe attorney for Delta Wetl ands that
she thought, and she is not under oath, that she thought
St ockt on was nore representative

HEARI NG OFFI CER STUBCHAER: She was saying isn't it and
you can't.

MR. NOVELLINI: That is good enough. The information
is there for your use, to give it whatever wei ght you want
to give it.

M5. LEIDIGH: Are there sone exhibits that you want to
of fer?



2738
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

2739
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

2740
01
02
03
04

MR NOVELLINI: We would like to put themall into
evidence with the questions as to weight going to these | ast
two documents, or the one.

M5. LEIDI GH: What are your rebuttal exhibit nunbers?

MR. NOMVELLINI: Well, we put the whole |ist together
Central Delta Water Agency's 1 through 25.

HEARI NG OFFI CER STUBCHAER Are there -- do you have
t hat ?

MR, NOMVELLINI: W submitted a corrected |ist.

M5. BRENNER: | still retain ny objection with regard
to the table that he had up. |If that is not an accurate
depiction or it is nore conplete, then | am going to object.

HEARI NG OFFI CER STUBCHAER. It's hard to hear you

M5. BRENNER: That one particular graph, it
contradicts, and the others parts of the report, | stil
would like to raise nmy objection to that particular Table
C2-0.

HEARI NG OFFI CER STUBCHAER:  Your objection is noted
and, thinking like an engineer, | notice the difference
between little data set and the cal cul ati on frequency of
return.

Are there any other objections to receipt of these
exhibits into evidence?

Heari ng none, they are accepted.

Next is CUWA

HEARI NG OFFI CER STUBCHAER: Can | have a show of hands
of the parties who wish to exam ne the CUM panel ?

Delta Wetlands, M. Nonellini
M. Nonellini, you are back up here again.
MR. NOVELLINI: | can't leave. | have one sinple
guesti on.
---000---
REBUTTAL CROSS- EXAM NATI ON OF
CALI FORNI A URBAN WATER AGENCI ES
BY CENTRAL DELTA WATER AGENCY
BY MR, NOVELLI N
MR. NOMELLINI: Wth regard to the operation of the
Delta Wetlands' reservoir projects, so as not to cause any

degradation of water quality, do you agree that it would be
possible to nodify the operation slightly, or whatever is
required, so that there would be no degradation of
i n-channel water quality fromthe Delta?

MR. KRASNER: That question's for ne?

MR NOMELLI NI :  You.

MR. KRASNER: | think it depends on whose expert
evi dence you accept, as to how much organic carbon | oadi ng
there will be. According to the evidence we saw earlier
today fromDr. Horne, it would suggest that operations
woul dn't result in any degradation. And so that would
suggest it could be done.

| think if, on the other hand, you | ook at sone of the
data that we have presented, the CUWMA panel, while we
suggest there will be higher organic carbon | oading,
i magi ne one could set up a discharge where it, wouldn't be
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all discharged in a short period of tine, but over a |onger
period of time. That would result in, at |east, |less
degr adat i on.

MR. NOVELLINI: 1t would affect the yield of the
proj ect, perhaps --

MR. KRASNER: O nmybe just the tim ng. But, again,
think that one would have to have some better values. But
dependi ng on whi ch val ues you accept, you could come up with
potentially a formula to result in no degradation.

MR, NOVELLI NI : Thank you

HEARI NG OFFI CER STUBCHAER: Delta Wetl ands.

---000---

REBUTTAL CROSS- EXAM NATI ON OF
CALI FORNI A URBAN WATER AGENCI ES
BY DELTA WETLANDS PROPERTI ES
BY MS. BRENNER

M5. BRENNER: Good afternoon, Dr. Shum Dr. Krasner

I am going to hand back difficult Dr. Krasner's
original article on degradation

MR. KRASNER: | have ny own copy, as well.

M5. BRENNER: M. Krasner, in your rebuttal testinmony

you mentioned an 80 percent nunber, which you referred as
| evel which EPA has established as a | evel or a safety
factor that utilities need to be using to devel op reliable
conpl i ance.

Is that correct?

MR, KRASNER: Yes.

MS. BRENNER  Your reference Section 2.3 of the
Agreerment in Principal, CUM Exhibit 15, as an exanple of
EPA' s adoption of this 80 percent safety factor, correct?

MR. KRASNER: Yes. That is one of the exanples.

M5. BRENNER: CUWA Exhibit 15 is not an agreenent
bet ween the EPA and other parties, is it?

MR. KRASNER: It is an agreenent between the EPA and
all the parties.

M5. BRENNER: It is?

MR. KRASNER: Yes, it is. The other parties include
the other drinking water representatives that were in the
negoti ati ons, the different environmental groups, such as
the National Resources Defense Council, and the health
conmunity, state and public agencies. So all of the parties
that were stakeholders in process were all agreeing to that.

M5. BRENNER: Isn't it actually an agreenent between
an advisory comttee and not EPA and other parties?

MR. KRASNER: Say that again.

M5. BRENNER: Isn't it actually an agreenment in

principle between an advisory conmittee, but not the EPA,
and other parties?

MR. KRASNER: EPA is one of the parties that was
i nvolved in crafting and signing it.

M5. BRENNER: It's the advisory conmittee; they are not
signing on behalf of the EPA;, they are signing on behalf of
t he advi sory committee, correct?

MR. KRASNER: Each party to the negotiations signed on
behal f of the group that they represented, and there were
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di f ferent stakehol ders.

M5. BRENNER: This indicates on Page 1 of this
particul ar docunent, Agreenent in Principle, and | was
provided a full copy of this particular docunent, that this
docunent is between a committee made up of organizationa
menbers naned by EPA. That doesn't indicate anywhere on
this docunent that EPA is a signatory to this particular

agr eenent .
MR. KRASNER: EPA is part of that comittee. | think
M5. BRENNER: That's okay. W can nove forward.
MR. KRASNER: No, | would like to finish answering the
guestion for you.

M5. BRENNER: You have. You are indicating that EPA is
a party to this agreenent, and | amsaying how !l read it,
was that --

MR. KRASNER: | was just trying to clarify.
HEARI NG OFFI CER STUBCHAER: Wait. One at a tine.
MR. KRASNER: | would like to clarify since | am

sonebody who has participated at the Federal Advisory
Conmittee. EPA is a full menber of that conmittee. The
menbers are people, who are stakehol ders, include not only
the regul ated comunity, but the regulators and ot her
stakehol ders in the process. EPA was a full partner on
this, and the Federal Advisory Conmmittee Act only works if
the regul atory agency is an equal partner in the process.
So they were a nenber of the Federal Advisory Conmittee
Act .

M5. BRENNER: The parties to this agreenent only
agreei ng not to oppose a rule that the EPA nay adopt
pursuant to the Safe Drinking Water Act. Wre these
particul ar paraneters or measures within that rule?

MR. KRASNER: Where are you reading fronf

M5. BRENNER: | am not readi ng from anywhere

MR. KRASNER: What was the question again?

M5. BRENNER: Are the parties to this agreement only
agreeing to not oppose a rule that EPA may adopt pursuant to
the Safe Drinking Water Act if that rule that they nmay adopt
contains particular provisions which are set forth in this
Agreenent in Principle?

MR. KRASNER: Actually, it goes beyond that. The way

that the Federal Advisory Conmittee Act works is the EPA and
other parties devel op a nunber of things. And in this
particul ar case that | devel oped regul atory requirenents,
regul atory | anguage, and the parties agree, one, to not sue
over adoption of the regulation that they hel ped construct.
And they also agree to, in fact, even hel p support this
regul ati on which they hel ped devel op, since it was devel oped
as a joint effort. So, EPA is a nenber of the committee
t hat hel ped devel op the regul ation.

M5. BRENNER: This isn't any devel opment of any
particular regulation now, is it?

MR. KRASNER: Yes.

M5. BRENNER: This is devel opnent of a proposal for a
regul ations in the Safe Drinking Water Act, correct?



15 MR. KRASNER: It was a devel opnent of the expedited
16 Stage | disinfection byproduct rules and the expedited
17 interiminland surface treatment rule. And that material is

18 going into, | notice date of availability and a proposed,
19 but it is anending the proposed regulation for '94.
20 M5. BRENNER: So the agreenent is that these parties

21 won't oppose the adoption of those particular rules,
22 correct?

23 MR KRASNER: Correct. And also EPA will nove forward
24 with what they hel ped agree to as a nenber.

25 M5. BRENNER: That is not set forth in this agreenent,
2745

01 isit?

02 MR. KRASNER: | haven't recently | ooked at the exact
03 language. | was trying to explain how the Federal Advisory

04 Comrittee works. EPA will go forward. As an exanple, in

05 1992, 1993 a previous Federal Advisory Comittee, with the
06 EPA' s participant, devel oped a set of regulatory

07 requirements and that all went forward into the Federa

08 Register, and many of those elenents, a mgjority of themare
09 still being inplenented in the final rule.

10 M5. BRENNER:  You indicated Paragraph 2.3 was the

11 particular provision which you said is adopted by EPA with
12 80 percent criteria, correct?

13 MR. KRASNER: That is one exanpl e.
14 M5. BRENNER: Right. That 2.3, as it nmentions, is that
15 a public water systenms or utilities will be required to do a

16 profile and a benchmark of their current disinfection
17 requirenent if they produce THVs at a particular |evel
18 correct?

19 MR KRASNER: Correct.

20 M5. BRENNER: If they have -- if a public water system
21 has neasurenents of THM Il evels of at |east 80 percent of the
22 MCL as an annual average -- correct?

23 MR KRASNER: Correct.

24 M5. BRENNER: -- then that public water system nust

25 prepare a disinfection profile, correct?
2746

01 MR, KRASNER:  Yes.

02 M5. BRENNER: That is all that this particular section
03 is contenplating, correct?

04 MR. KRASNER: No, that is not correct. |If you read

05 further, the profile, basically, sets up a benchmarking as
06 to the utility's current disinfection practices. And that
07 benchmarki ng then becones their new disinfection requirenent
08 that they have to neet. They cannot, to get to a |ower

09 trihal omrethane |l evel, go under those disinfection

10 requirenents.

11 M5. LEIDI GH: Excuse ne, what exhibit are we | ooking at?
12 M5. BRENNER. CUWA's Exhibit, | think it is, 15

13 MS. LEIDIGH  Exhibit 15.

14 M5. BRENNER: Correct. | got a full copy of the

15 particular exhibit. They submitted one page or two pages of
16 it originally. W agreed that they would provide ful

17 copi es.

18 M5. LEIDIGH: M. Sutton has copies.

19 M5. BRENNER: Section 2.3 indicates that the particul ar
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public water systemthat has these nmeasurenents based on an
annual average of a prior year's data, that they will then
have to collect additional information pursuant to the

I nformation Collection Rule, correct?

MR. KRASNER: | don't offhand see any reference to the
I nformation Collection Rule.

M5. BRENNER: This rule has not yet been adopted by the
EPA?

MR, KRASNER: Wi ch rule?

MS. BRENNER 2.3 Benchmark Profile Rule.

MR. KRASNER: Are you tal king about, has the expedited
State Board disinfection byproduct rule been adopted?

M5. BRENNER: No. | amtalking about this particular
benchnmarki ng profile and section of the Agreenent in
Princi pl e.

MR. KRASNER: To answer your question, none of the
expedited Stage | rules has been adopted; rather it has been
agreed upon, and that is the rule that EPA is going forward
with.

M5. BRENNER: This benchmar ki ng suggestion utilized
annual averages, right?

MR. KRASNER: For this particular requirenment, yes.

M5. BRENNER: You al so indicated in your rebutta
testimony sonme information regarding sul furic acid?

MR KRASNER:  Yes.

M5. BRENNER: You indicated that the use of sulfuric
acid along with coagul ant chemicals will be required for
MAD' s treatnent plants to achieve the proposed enhanced
coagul ati on TOC renoval requirenments defined in the proposed
D)DBP rule, Stage I?

MR. KRASNER: | suggested that many peopl e who use

Delta water who have high enough alkalinity will need a
conbi nati on of acid and coagul ants.

M5. BRENNER: | ncl udi ng MAD?

MR. KRASNER: Any utility that needs to neet these
requi renents and has high alkalinity would need both.

M5. BRENNER: | ncl udi ng MAD?

MR. KRASNER: O its nenber agencies.

M5. BRENNER: | just want to know if MAD needs to do
t hat .

MR. KRASNER: Does MAD need what ?

MS. BRENNER: To add sul furic acid.

MR. KRASNER: | told you before we have al ready worked
on design sulfuric acid to the system

HEARI NG OFFI CER STUBCHAER  That doesn't answer the
guesti on.

MR. KRASNER: She's asking --

HEARI NG OFFI CER STUBCHAER: Does MAD have to add
sul furic acid or not?

MR KRASNER: Yes.

M5. BRENNER:  Thank you.

Does the addition of sulfuric acid required in the
treatment plants for both the treatnent of state project
wat er and Col orado River in order to neet the proposed
enhanced coagul ati on TOC renmoval requirenments?



25 MR, KRASNER:  No.
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01 MS. BRENNER: No?

02 MR. KRASNER: No

03 M5. BRENNER: Do you recall drafting an article in

04 1995 for AWM or participate and co-authoring an article in
05 February of 1995 that indicated that treatnent plants

06 treating both state project water and Col orado River water
07 would have to add sulfuric acid to neet the proposed

08 enhanced coagul ati on TOC requirenments?

09 MR. KRASNER: Are we tal ki ng about the 97 proposed

10 requirements or the 94 proposed requirements? | amsorry |
11 m sunder st ood.

12 M5. BRENNER: | have to pull the article out. 1t says
13 that --

14 MR. KRASNER: Let ne answer your question. | think

15 can cut to the chase easy. That article was witten prior
16 to the recent negotiations. And according to the recent

17 negotiations, which is in the naterial we were just

18 discussing, CUMA Exhibit 15, if a water has a specific

19 ultraviol et absorbance, which has the acronym SUBA, |

20 apol ogi ze for another acronym but that is the termthey
21 wused in the principle agreenent, less than 2.0 liters per
22 mlligramneter, they are not required to do enhanced

23 coagul ati on.

24 To go back to the '95 article, to the calculation on
25 the Colorado River water, you will find that specific UV of
2750

01 the Colorado River water is less than 2.0. So, according to
02 the '"97 requirenents, there is no requirenent to add acid
03 for Colorado River water

04 M5. BRENNER: So that is changing; you negotiated that
05 back out?
06 MR. KRASNER: No. Actually, | will refer you to

07 another article by Krasner and Any that appeared in the

08 Journal of the American Water Wirks Association. That was
09 in the Cctober '95 issue of the journal. It is not a CUMA
10 exhibit, but, briefly, in that article we presented data on
11 Colorado River water that showed that when you add high

12 anounts of coagul ant and you |l ook at what is referred to as
13 a point of dimnishing return, which is another aspect of
14 the '94 proposed rule, Colorado River water was deened, even
15 as of the '94 proposed rul e, unanenable to enhanced

16 coagul ation.

17 But this was an analysis, if one wanted to do enhanced

18 coagul ation for Colorado River water for disinfected

19 byproduct control, it would take a conbi nation of coagul ant

20 and acid.

21 M5. BRENNER: A conbination of coagul ant and acid woul d

22 have to occur whether or not the Delta Wetlands Project is
23 pernitted?

24 \Y R. KRASNER: No

25 MS. BRENNER: You woul d have to treat the Col orado
2751

01 River water because of Delta Wetlands Project?

02 MR. KRASNER: Wait. | thought you were tal king about

03 the state project. You' re asking about Col orado River water?
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M5. BRENNER: Treatnent plants are going to have to
conply with these rules and are going to have to add either
sul furic acid or do other, take other particular steps to
neet these particular rules, whether the Delta Wtl ands
Proj ect conmes on board or not?

MR, KRASNER: That is not true. What | tried to
explain in my rebuttal testinony is that the disinfection
byproduct rule is quite conplex. So | understand where you
getting a little confused about the different requirenments.

Basically, there are different requirenents; it is not
one set of requirements for everybody, and these are based
upon your influent water quality and a | ot of other
i ssues. And as | explained before, one of the things that

is in the proposed rule is, if a systemhas -- and this is
in the '94 Federal Register. |[If a systemhas an influent
TOC, total organic carbon level, less than 4 mlligrans per
liter and influent alkalinity greater than 60 mlligrans per

liter, and they can achieve trihal omethane |evels |ess than
40 mcrograns per liter, which is half of the proposed

maxi mum cont ani nant | evel of 80, that they can use this
alternative performance of producing significantly |ower

tri hal omet hane | evel s as an alternative performance to

having to neet the TOC renoval requirenent for systens that
treat less than 4 parts, 4 nmilligrans per liter of tota
organi ¢ carbon.

On the other hand, if the Delta Wtlands Project would
result in that same utility having, let's say, a few tenths
of milligrams per liter nore total organic carbon so that
they now treated water that had greater than 4 mlligranms of
TOC, they would then have to renove the total organic carbon
and that would put theminto a different set of
requirenents.

M5. BRENNER: A different set of requirenments?

MR. KRASNER: Exactly.

M5. BRENNER: But in 1995, when you co-authored this
particular article, you were tal ki ng about the state project
wat er, you indicated that certain activities would have to
take place, specifically the addition the sulfuric acid to
neet Stage |, Stage Il, or the new D/ DBP rul es.

At that tinme were you contenplating the Delta Wetl ands
Project would be placing water into the channels and be part
of a state project water?

MR. KRASNER: No. As | tried to explain --

M5. BRENNER: No, right; the answer was no, correct?

MR. KRASNER: Ask your question again.

M5. BRENNER: I n 1995 when you wote this particul ar
article, you indicated that the treatnment plant would have

to add sulfuric acid in order to treat state project water
My question: Wen you contenpl ated that particul ar
situation, were you al so contenplating Delta Wtl ands
Project would be part of the state project water that you
woul d be treating?

MR. KRASNER: | thought it was possible because | had
participated in nmeetings with Delta Wetlands in the early
'90s and knew that this project was potentially there.
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M5. BRENNER: And that was part of why you would have
to add this acid?

MR. KRASNER: No. |If you are in the group that has to
nmeet -- if you have to neet and renpve a certain anount of
total organic carbon fromDelta water and you have certain
al kalinity, you need also to renpve a certain anmount of
total organic carbon, you need a conbinati on of coagul ant
and aci d.

The reason | amhaving a little problemin answering
the question is that article was witten prior to the
adopti on of the new --

HEARI NG OFFI CER STUBCHAER:  The question was when you
wote the article in 1995, not what you know today. And it

could be answered yes or no. | think you said, no. But
trying to distill it.

MR. KRASNER: | guess what | ambriefly trying to say
is the requirements have changed.

HEARI NG OFFI CER STUBCHAER: That wasn't the question.

M5. BRENNER No, it wasn't.

| would like to nove on to Dr. Shum

Thank you, M. Krasner

Good afternoon, Dr. Shum

DR SHUM CGood afternoon

M5. BRENNER: Dr. Shum has testinony for both CUM and
CCWD, and these particular questions are limted to what |

understand is the COWA part of Dr. Shum s testinony. | want
to make that clarification because there are additiona
guestions | have when he cones back up for CCWD

Wth regard to CUMA Exhibit 14, Figures 1 and 2, are
you intending to show conbi ned storage on reservoir islands?

DR. SHUM Yes, those are conbi ned storage.

M5. BRENNER:  Conbi ned st orage.

Isn't it true that total exports in a year very closely
proxi nate the anpbunts of what there is in storage for the
Delta Wetlands Project?

DR. SHUM Are you referring to the anpbunt of water in
the reservoir in a given year?

MS. BRENNER Right.

DR. SHUM Equals the anpunt that is exported?

MS. BRENNER  Ri ght.

DR SHUM | think that there are times when the water
is stored for over a year and if you look at the, | believe

it is the, frequency distribution, it mght be one of CCOWD
exhibit figures, there are tinmes when the storage duration
is over 12 nonths. And under those circunmstances, the
nunbers woul d be different.

M5. BRENNER: Fairly closely approxi mate each ot her?

DR. SHUM Not in those tines when the storage tines is
over one year.

M5. BRENNER: When it is -- okay.

DR. SHUM | believe there are tinmes when you divert
and di scharge nore than once in the sane year

M5. BRENNER: Right. So, Figures 1 and 2 reflect tota
storage capacity in both islands, correct?

DR SHUM Yes.
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M5. BRENNER: |If water was stored on only one of the
islands, isn't it true that what appears to be a 50 percent
full for both islands would be a hundred percent full for
one island?

DR. SHUM That woul d depend on the operation schedul e
for Delta Wetlands. | don't believe that any of nodeling
has been gone into with sufficient detail to tell the
di fference.

M5. BRENNER: Isn't it true that the project has the
operational flexibility to fill one island versus the
ot her ?

DR. SHUM In a general sense, yes. But because of the
different |locations, | believe the locations of the
di version could have -- would nake a difference in the water
quality inpacts of the Delta. That could be taken into

consideration in addition to the biol ogi cal opinions.

M5. BRENNER: | have nothing further. Thank you.

HEARI NG OFFI CER STUBCHAER: There was no one el se ot her
than staff remaining, as | recall.

Staff?

MR. SUTTON: No questi ons.

HEARI NG OFFI CER STUBCHAER  That concl udes the
cross-exam nation of this panel. Thank you

MR SUTTON: M. Stubchaer, do we want to have them
enter their rebuttal exhibits?

HEARI NG OFFI CER STUBCHAER: Yes. Thank you, M.
Sut t on.

MR. ROBERTS: | would Iike CUM 14 through 17. W gave
13 copies to the Board staff, and the revised exhibit |ist,
and copies will be made or mailed to all the parties.

HEARI NG OFFI CER STUBCHAER: Any objections to receipt
of these exhibits for the record?

MR. ROBERTS: By the way, when we testified, | think we
had excerpts of 15, 16, and 17.

HEARI NG OFFI CER STUBCHAER: Use the m crophone, please.

MR. ROBERTS: During the rebuttal testinobny, we used
excerpts from15, 16, and 17. W have subnmitted the entire

docunent s.
HEARI NG OFFI CER STUBCHAER: All right. Thank you.
Heari ng no objections, they are accepted into the
record.

Thank you.
Let's see. (Cross-exanmination of Contra Costa Vater
District.
(Reporter adjusts conputer.)
REBUTTAL CROSS- EXAM NATI ON OF CONTRA COSTA WATER DI STRI CT
BY DELTA WETLANDS PROPERTI ES
BY MS. BRENNER
HEARI NG OFFI CER STUBCHAER: Delta Wetlands, | don't
know who is going to be cross-examner. M. Brenner?
M5. BRENNER: Just rearrangi ng a couple of things
fromDr. Gartrell's questioning
Shum on Page 5-5 of your rebuttal testinony --
SHUM You are referring to COAD Exhi bit 107
BRENNER:  Yes.

5B
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DR. SHUM Go ahead.

M5. BRENNER:  You present your analysis of the
potential amount of organic carbon that could be rel eased
fromthe sedinments to the overlying water due to nol ecul ar
diffusion. |Is that correct?

DR. SHUM That is correct.

M5. BRENNER: And you used an equation that you cal

the diffusion equation?

DR SHUM That's correct.

M5. BRENNER: Do you have a reference for this
particul ar equation?

DR SHUM It's in just about all standard textbooks
for transporting aquatic environnent. An exanple is a book
by Professor John List. He was one of the co-authors. |
believe the title of that book is Transport in the Estuarain
Environment. | can get you the exact reference and page
nunber .

This is an equation for the fickian or random wal k type
of nol ecul ar diffusion

M5. BRENNER: Does this equation provide an estinate
of the rate of DOC flux at the nmonent that the water is
diverted onto the reservoir island?

DR SHUM G ven that at any one tinme, as long as there
is a concentration gradient --

HEARI NG OFFI CER STUBCHAER. Maybe if you could speak a
little nore directly into the m crophone.

DR. SHUM Gven at any one tinme there is a
concentration gradient and there is -- the sedinent is
subnerged, this equation would be governing.

M5. BRENNER: What happens to the flux rate after that
nmonent, given that point in tinme?

DR. SHUM That depends on the variation of the

concentration at that particular point and concentration
gradi ent given by at ECDY, that particular termin the
equat i on.

M5. BRENNER: Does your equation only provide an
estinate at the inception of the reservoir filling?

DR SHUM It is, as | said earlier, it is for any tine
when the pore water fills the pore inportant space in the
sedi ment .

M5. BRENNER: | would like to go through each step of
your equation and the DOC process for the formation of the
DOC nol ecul e.

My understandi ng, and we go based on what | have
| earned in the | ast week about these equations, that the
first step of this process is the formation of DOC nol ecul es
on the saturated soils as discussed by Dr. Kavanaugh in his
testi mony.

DR. SHUM From natural organic matter in the peat
soil.

M5. BRENNER: The organic matter has to first be
converted to a DOC nol ecul e, correct?

DR SHUM O in a formthat can be nobilized.
M5. BRENNER: Does your equation account for that
particul ar process?
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DR. SHUM No. It does not |ook at that process.
M5. BRENNER: But you are discussing a formation of

di ssol ved organi c carbon fromorganic natter or carbon
correct?

DR SHUM That is not correct. | did not address the
probl em of the formation of DOC. | am addressing once it is
fornmed and it becomes part of the constituent in the pore
water, how it is transported into the water columm above.

M5. BRENNER: So, you are only addressing how it noves
fromthe soil sedinent into the water colum?

DR. SHUM That's correct. And | base those estimates
on some of the typical pore water/DOC concentrations | find
inthe literature.

MS. BRENNER  You don't deternmine the rel ease of the
DOC nol ecul e fromthe soil surface into the pore water?

DR. SHUM No, | do not.

M5. BRENNER: You only deal with the nol ecul ar
di ffusion of the DOC through the saturated soil upwards and
it reaches the soil water interface?

DR SHUM That's correct.

M5. BRENNER: |s there any reason why you didn't
determne the prior steps in this process?

DR. SHUM Yeah, couple of reasons. The major reason
is on the uncertainty and the lack of data that | am aware
of .  For exanple, many of the references | see are not
addressing, specifically, peat soil. And when you are
| ooking at different systenms, you may get sone nunbers, but

you may not have confidence in what that -- how t hose
nunbers can accurately reflect what you are going to see in
the Delta Wetl ands' i sl ands.

M5. BRENNER: Did you address the novenment of the DOC
across the boundary between the sedi ment and water col um?

DR SHUM It addresses the flux through the top |ayer
of the sediment. And as we heard earlier today and also in
the previous testinonies by different people, w nd mxing
causes a pretty effective mixing nechanismin the water
colum. As soon as the DOC reaches the water sedi nent
interface, it can get into the water columm and get
transported away fromthe sedi nments.

M5. BRENNER: Isn't that nol ecul ar di ffusion of DOC
t hrough saturated soil upwards to the soil water interface
one step and the novenent of the DOC across the boundary
bet ween the sedi ment and the water colunm a separate step?

DR SHUM If you look at a microscopic view, the
sedinment is just a collection of sedinent particles. And
once it gets to the surface, then it interacts with the
water in the water col um.

There was -- | don't know if you are specifically
referring to one concept called the diffusive boundary
sublayer. If that is what you are addressing, | can go into
some details.

M5. BRENNER: | amtrying to determ ne what you
cal cul ated and what you didn't. That is all | amtrying to

do. | think if we can get into that discussion, we wll
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| ose nany people in the room

DR SHUM I think we already did.

HEARI NG OFFI CER STUBCHAER | find this fascinating.

DR SHUM Ckay. Let nme tell you about --

M5. BRENNER: You used a depth of .3 neters to
det erm ne your gradi ent?

DR. SHUM That's correct.

M5. BRENNER: What is the basis for that selection?

DR SHUM That is, in a sense, arbitrary. | can
choose any other depth with the correspondi ng concentration
at that particular depth.

The reason | chose that was on April 2nd | was
attending a neeting of the MAQ, the Minicipal Water Quality
I nvestigation, programsteering conrittee neeting. In that
particul ar neeting there was a progress report, a report of
the U S.GS. study on Twitchell Island, total soil TOC
study. There they neasured DOC concentration at one foot
and three foot bel ow the sediment surface. And so | just
used that as an exanple.

M5. BRENNER: So that DOC at 70 mlligranms per liter is
actually 3 centineters below the sedinment interface?

HEARI NG OFFI CER STUBCHAER: Thirty.

DR SHUM | wote 30.

M5. BRENNER:  You wote 307

DR. SHUM It should be 30. Wich line are you
referring to? 0.3 neters, that is 30 centineters.

M5. BRENNER: |f you use the 30 centineters, instead of
the -- well, okay.

Are you indicating that DOC in the top |ayer would
qui ckly be depl eted?

DR SHUM If you look at the flux estimate fromthis
and consider that up to anywhere from 60, 70, 80 percent of
the soil nass is organic carbon in the sedinents, it wll
take a long tine to deplete those, the peat or the organic
carbon in the soil.

| believe in COWD Exhibit 11 | had a table show ng the
amount of carbon that would be rel eased as DOC as a function
or as a percentage of the soil mass in just the top one foot
of the sediment layer. That is a very snmall percentage.

M5. BRENNER: Very snmal | percentage?

DR SHUM Yes.

M5. BRENNER: Did your cal cul ations take into account
that time el enent of rel ease?

DR SHUM It is a continuous process.

M5. BRENNER: A continuous process at the sane rate?

DR. SHUM For this particular simulation, yes.
Apparently, as the concentration varies, there will be
changes in the flux. It goes higher or it can go | ower.
Once again, if you like, | have sone overheads that | can
show on this.

M5. BRENNER: | amjust trying to understand exactly
what went into your paraneters, what were the paraneters

that you | ooked at?
DR. SHUM You can |l ook at this as a snapshot of one
possi bl e scenari o.
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BRENNER. One snapshot in tinme, also?
SHUM  Yes.
. BRENNER: That is what | amtrying to understand.

You recall Dr. Horne's testinony, that he said
initially the rate of DOC rel ease woul d be rapid, as soon as
the DOC is exhausted in the top few centineters, the only
source would be fromthe deeper sedinments?

DR SHUM Yes. | ampretty puzzled by that
testimony. For exanple, you conpare that with Dr.
Kavanaugh's rebuttal testinony which assumes a 20-year
peri od when the organic matter in the top, | believe it was,
six inches of the sedinent gets into the water. He assunes,
even over 20 years, the increase would be 1.5 nilligrans per
liter. And if that is cut down to five years instead of 20
years, that would be an increase by a factor of four, which
would be 6 milligranms per liter. And if you further reduce
it to tw and a half years, that would be 12.

So, I'mpuzzled on how Dr. Horne can make the argument

535

that if it leaches in the first three or five years, there
won't be inpacts. | think if you |each that, in that anopunt
of time, the inpact would be even higher.

M5. BRENNER: During those particul ar years?

DR. SHUM That's right.

M5. BRENNER: After that, it would be dissipate or get
| ower ?

DR. SHUM If you consider up to 60, 70, 80 percent of
the sedinment is carbon. Once that is burned off, as either
C2 or DOC, the sedinment would be -- nost of it would be
gone and all you're left is, in the case of not flooded, it
woul d be subsidence. |In the case of inundated island, you
will just have the surface being |lower than the peat soi
further down would come into play, would generate nmore DOC
and the process keeps on going. | don't know how that could
|l ead to the conclusion of reducing DOC inpacts.

M5. BRENNER: You indicate on Page 4 of your rebutta
that even a tenfold increase in the 1.27 nmillion kil ograns
per year estimate would represent a renoval of only .1
percent of carbon in the top one foot of the soil?

DR SHUM That's correct.

M5. BRENNER: For many years, two to three inches of
soi | subsidence has been docunented, due to ag use,
correct?

DR. SHUM O higher.

M5. BRENNER: So, that represents a |arge annual |oss
of carbon fromthe soil ?

DR. SHUM That's correct.

M5. BRENNER: By your calculations a two to three inch
rate on annual soil subsidence will nean a carbon | oss
annual | y of about 50, 000, 000 kil ograns fromthat peat soil?

DR SHUM | did not address soil subsidence. So, you
are throwi ng nunbers at me that | need to wite it down and
doubl e check.

M5. BRENNER: | just got into these questions because
you brought up sub soil subsidence

Based on your cal cul ati ons, you have just stated that
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the DOC rel ease fromthe four islands could be as high as
6, 000, 000, maybe 12,000, 000 kil ograns per year, correct?

DR. SHUM | believe that is correct.

M5. BRENNER: You may recall that Dr. Kavanaugh on his
direct witten testinony estimated on DWR data that the
total annual DOC rel ease due to ag drains is a m ni mum of
14, 000, 000 kil ograns.

Do you recall that?

DR. SHUM Not specifically.

M5. BRENNER: Do you have your own estimate of the
total DOC rel ease due to ag drainage in the Delta?

DR SHUM No, | don't.

M5. BRENNER: Are you saying that it is realistic to

think that 20,000 acres of the soils, representing |ess than
six percent of the total area in the Delta | ow ands, that
woul d be 20,000 acres conpared to 340,000 acres, could
generate a quantity of organic carbon equival ent to about 40
percent of the current discharge fromall the | ow ands?

DR SHUM If we flood the entire Delta, | think the
percentage woul d be correspondingly lower. So you are
conpari ng appl es and oranges. Wen you are irrigating part
of the Delta or nost of the Delta, the TOC or DOC comi ng out
i s because of one set of physical processes. And when you
flood the four Delta islands, you have a different set of
physi cal processes acting. So whether it could be 40
percent of the TOC, | think it is a possibility.

M5. BRENNER: That is based on your calculation of a
snapshot in tine?

DR SHUM That's correct.

M5. BRENNER: | have nothing further.

HEARI NG OFFI CER STUBCHAER  Staff have any questions?

That concl udes cross-exam nation.

M. Maddow.

MR MADDOWN W& would offer into evidence the bal ance
of the CCWD exhibits; that is, Exhibits 6 through 11. And
if the Board should accept those, that would nmean that all
el even of COAD' s exhibits would be accepted into evidence.

HEARI NG OFFI CER STUBCHAER: Any obj ection?

Seei ng none, they are accepted.

Thank you.

MR. MADDOW Thank you.

HEARI NG OFFI CER STUBCHAER: That | eaves the rebuttal
testimony of the Departnent of Fish and Ganme for
cross-exam nation. Since we are going to be here tonorrow,

I think we will defer that until tonorrow.
Any questions or coments on procedures?
Staff?

kay. We will see you here at nine tonorrow. W are
in recess.
(Hearing adjourned at 4:50 p.m)
---000---
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