STATE WATER RESOURCES CONTROL BOARD

PUBLI C HEARI NG

CALI FORNI A DEPARTMENT OF FI SH AND GAME' S
LONER YUBA RI VER FI SHERI ES MANAGEMENT PLAN
AND A COVPLAI NT BY
THE UNI TED GROUP AGAI NST YUBA COUNTY WATER AGENCY
AND OTHER DI VERTERS COF WATER FROM THE LOWER YUBA RI VER

I N YUBA COUNTY

MONDAY, MARCH 6, 2000
PAUL R BONDERSON BUI LDI NG
SACRAMENTO, CALI FORNI A

9:00 A M

Reported by: MARY R GALLAGHER, CSR #10749



CAPI TOL REPORTERS (916) 923-5447



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

APPEARANCES

---000---

HEARI NG OFFI CER:
JOHN BROWN
BOARD MEMBER:
ARTHUR BAGGETT
COUNSEL:
DANI EL N. FRI NK, ESQ
STAFF:
ALI CE LOW - ENVI RONVENTAL SPECI ALI ST

ERNEST MONA - ENG NEER

---000---



CAPI TOL REPORTERS (916) 923-5447
1063



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

REPRESENTATI VES
---000---

YUBA COUNTY WATER AGENCY:

BARTKI EW CS, KRONI CK & SHANAHAN
1011 Twenty- Second Street
Sacranento, California 95816
BY: ALAN B. LILLY, ESQ

BROWNS VALLEY |

RRI GATI ON DI STRI CT:

BARTKI EW CS, KRONI CK & SHANAHAN
1011 Twenty-Second Street
Sacranento, California 95816
BY: RYAN BEZERRA, ESQ

SQUTH YUBA WATER DI STRICT &

CCORDUA | RRI GATI

M NASI AN,

ON DI STRI CT:

SPRUANCE, BABER, MEITH, SI ARRES & SEXTON

1681 Bird Street

Oroville,

Cal i fornia 95965

BY: PAUL R M NASI AN, ESQ

CALI FORNI A DEPARTMENT OF WATER RESOURCES:

DAVI D A

SANDI NO, ESQ

1416 Ninth Street, Room 1138-2
Sacranento, California 95814

SQUTH YUBA RI VER CI TI ZENS LEAGUE:

LAWRENCE
216 Main
Nevada Ci

CALI FORNI A SPORTFI SHI NG PROTECTI ON ALLI ANCE:

ROBERT J.
P. O Box
Graegl e,

D. SANDERS, ESQ
Street
ty, California 95959

BAI OCCHI
1790
California 96103

---000---



CAPI TOL REPORTERS (916) 923-5447
1064



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

REPRESENTATI VES
---000---

BROPHY WATER DI STRI CT:

DANI EL F. GALLERY, ESQ
929 J Street, Suite 505
Sacranento, California 95814

WESTERN WATER COVPANY & WESTERN AGGREGATES, I NC.:

KRONI CK, MOSKOVI TZ, Tl EDEMANN & 3 RARD
400 Capitol Mall, 27th Fl oor
Sacranento, California 95814

BY: SCOIT A. MORRI' S, ESQ

NATI ONAL MARI NE FI SHERI ES SERVI CE

STEVEN A. EDMONDSON
777 Sonoma Aveneue, Room 325
Sant Rosa, California 95404

CAL|I FORNI A DEPARTMENT OF FI SH & GAME

OFFI CE OF THE ATTORNEY GENERAL
1301 | Street, Suite 1101
Sacranento, California 95814

BY: WLLIAM D. CUNNI NGHAM ESQ.

UNI TED STATES DEPARTMENT OF THE | NTERI OR
REG ONAL SOLI CI TOR S OFFI CE
2800 Cottage Way, E-1712
Sacranento, California 95825
BY: EDMUND GEE, ESQ
WALTER COCK:
WALTER COOK
42 Nort hwood Conmons
Chico, California 95973

---000---



CAPI TOL REPORTERS (916) 923-5447
1065



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

I NDEX

---000---

OPENI NG OF HEARI NG

AFTERNOON SESSI ON

END OF P

DI RECT T

ROCEEDI NGS

ESTI MONY OF YUBA COUNTY WATER AGENCY:

LON HOUSE

CROSS- EXAM NATI ON OF YUBA COUNTY WATER AGENCY:

BY
BY

2553333

GEE

BAI OCCH
SANDERS
COK

M NASI AN
MORRI S

. CUNNI NGHAM
STAFF

THE BOARD

PAGE

1068

1188

1138

1074

1081
1088
1090
1093
1101
1114
1117
1124
1132

DI RECT TESTI MONY OF SOUTH YUBA WATER AGENCY AND CORDUA
| RRI GATI ON DI STRI CT:

STEVE CRAMER

1137

CROSS- EXAM NATI ON OF SOUTH YUBA WATER AGENCY AND CORDUA
| RRI GATI ON DI STRI CT:

MR
MR
MR

BY
BY

GEE
SANDERS
CUNNI NGHAM
STAFF
THE BOARD

1158
1172
1177
1221
1254



CAPI TOL REPORTERS (916) 923-5447
1066



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

| NDE X (Cont'd.)

REDI RECT TESTI MONY OF SOUTH YUBA WATER AGENCY AND CCRDUA

| RRI GATI ON DI STRI CT:

MR M NASI AN

RECRCSS- EXAM NATI ON OF SOUTH YUBA WATER AGENCY AND CORDUA

| RRI GATI ON DI STRI CT:

MR CUNNI NGHAM

DI RECT TESTI MONY OF CORDUA | RRI GATI ON DI STRI CT:

FREDERI C A. REID

CROSS- EXAM NATI ON OF CORDUA | RRI GATI ON DI STRI CT:

GEE

BAI OCCH
SANDERS
COOX

LI LLY

. CUNNI NGHAM
STAFF

2333533

REDI RECT EXAM NATI ON OF CCRDUA | RRI GATI ON DI STRI CT:

MR M NASI AN

RECROSS- EXAM NATI ON OF CORDUA | RRI GATI ON DI STRI CT:

MR. GALLERY
BY STAFF

---000---

1257

1260

1267

1275
1277
1278
1291
1300
1301
1310

1329

1334
1335



CAPI TOL REPORTERS (916) 923-5447
1067



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

MONDAY, MARCH 6, 2000, 9:00 A M
SACRAMENTO, CALI FORNI A
---000---

HEARI NG OFFI CER BROAWN: Good norning, |adies and
gentlemen. This is the continuation of the order of
proceedings in the hearing for the suppl enental water
rights hearings regarding the Lower Yuba River.

M. Frink, you had a nessage for us?

MR FRINK: Yes, M. Brown. | just wanted to nmke
sure that the record was clear on one exhibit that the
Nati onal Marine Fishery Service had offered into evidence
toward the close of their presentation. And I'mnot sure
if that was ever resol ved.

It is National Marine Fishery Service Exhibit 13.
It's an excerpt fromthe Federal Register, Volune 65,
Nurmber 32. It deals with the designated critical habitat
for sal non and steel head.

And | believe M. Lilly had a question, or just
wanted to make clear that any hearsay information in this
exhibit is treated in accordance with the applicable
provi sions of the Governnent Code and the Board's
Regul ati ons.

And that would be the case, if the exhibit is
admtted. But just as a housekeeping natter, if there

aren't any other objections | think it should be adm tted.
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H O BROMW: M. Lilly?

MR, LILLY: Good norning. And thank you, M. Brown.
| assunme counsel is referring to Exhibit S-NWFS-13. And
we do not object to that com ng in as background
information. W do raise the simlar objection that we
rai sed on the other exhibits regarding the rel evance of
ESA docunents for this Board' s decision. And a request
that it will be admitted subject to the Iimtations of the
use of hearsay evidence, this clearly being a hearsay
docunent .

H O BROM: Ckay. So noted, M. Lilly.

Any ot her objections? Then I'll accept the

exhibit into evidence, M. Frink

M. Lilly, | believe you' re up with your second
panel .
MR, LILLY: And, M. Brown, before we get started on
Dr. House, | have prepared two new exhibits, at staff's

request, fromlast Friday's hearing. And we are offering
them Again, these are pursuant to staff's request. |
have delivered six copies to Board staff and put copies
out on the table for all the other parties.

The first one is a nultipage docunent. And the
first page says, "Yuba County Water Agency 1987 Irrigation
Season Surface Water." And it goes on with sinilar tables

for each year through 1999.
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This exhibit supplenents Exhibit YCWA-81 that was
offered in the 1992 hearing. And, in fact, the pages for
1987 t hrough 1991 are the exact sane as the correspondi ng
pages in that prior exhibit. The new pages, obviously,
are for the years since the 1992 heari ng.

We are offering this at staff's request. And if
there are any questions about this exhibit those can be
handl ed during M. WIson's testinony, because he is
famliar with these nunbers. It would probably be easiest
to just offer this into evidence at this point, unless
there's any other procedure that the Board woul d prefer

H O BROM: So you haven't offered any of your
ot her exhibits into evidence, have you?

MR LILLY: Yes. W took care of all the other
exhibits at the end of the day |last Friday, all the other
exhi bits that were covered by those wi tnesses.

H O BROM: Al right. Do you want to offer that
now, then?

MR LILLY: Well, let nme just cover the other one as
well, 1I'Il offer both of them

H O BROWN. Ckay.

MR, LILLY: The other exhibit is a two-page
docunent. It's pages 10 and 11 fromthe Denand Report,
whi ch had been S-YCWA-15. We propose that these two pages

be limted S-YCWA-15A. And what we have done here is
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M. Ginnell has edited the table and the text to reflect
t he changes in demand nunbers that are shown in Exhibit
S- YOWA- 27.

It turned out that when they were preparing the
tabl e on Page 11 of this docunment, which is Table 10, that
there was a conputer error, which M. Frink had brought
out in his questioning. And, if necessary M. Ginnell is
prepared to testify about that.

But, basically, what he has done is he's
corrected Table 10 so that it is consistent with Exhibit
27. And, basically, it's corrected that conputer error
that they had and nmade sone corresponding edits in the
text to reflect the different nunbers. So at this tine we
woul d of fer into evidence S-YCWA-15A and S- YCOWA- 27.

H O BROM: Al right. Are there any objections to
t he acceptance of those exhibits into evidence?

M. Bai occhi.

MR. BAI OCCHI: Bob Baiocchi. What are the nunbers,
again? 27 is on the two pager and the nmultiple is -- so |
can, at least, identify it.

MR. LILLY: You've got them backwards. The Exhibit
S-YCOWA-27 is the exhibit that's approxi mately 13 pages.
The first page, at the top, says, "Yuba County Water
Agency 1987 Irrigation Season Surface Water." That's

Exhi bit S- YCWA-27.
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The other exhibit is S-YCWA-15A, which is a

t wo- page docurment. At the very top it says, "Lower Yuba
Ri ver Diversion Requirenments, Present and Ful
Devel oprment." And at the bottom of the first page is Page
10. And at the bottom of the second page is page nunber
11.

H O BROAN: Any objections?

MR. CUNNI NGHAM M. Brown, if | mght?

H O BROMWN. M. Cunni ngham

MR. CUNNI NGHAM On S-YCWA- 27, the category

identified in the various pages as, "Waterfow Habitat,'
it's unclear fromwhat's provided here and it's uncl ear
fromthe testinony that's al ready been provi ded whet her
this is water provided for rice straw deconposition, or
specifically at the request of the Departnment of Fish and
Gane, or other resources agency for waterfow habitat
protection.

Wthout an ability to ask questions about what is
waterfow habitat in this class, |I'mconcerned that this
i s now being presented as evidence of specific waters
provi ded, but we've had no opportunity to expl ore what
these waters are.

Earlier testinony indicated that these waters
were routinely being used for rice straw deconposition and

not waterfow habitat.
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H O BROWN. Thank you, M. Cunni ngham
M. Lilly.

MR, LILLY: | guess we're getting off where we
finished last tine. Nunber one, M. Cunninghamis wong.
In 1992 there was extensive opportunity for questioning
about the pages of this exhibit for the years 1987 through
1991. M. Cunningham s predecessor, in fact, had that
opportunity.

Nurmber two, as | just said about ten m nutes ago,
M. WIlson will be testifying and is fully prepared to
answer any questions about this exhibit at that tine.

H O BROM: M. Cook.

MR COOK: M. Brown, it would appear to nme that the
proper approach would be to offer this in evidence after
cross-exam nation of M. WIson.

H O BROM: | agree with you, M. Cook. We'IIl hold
that one off for the time being, if that's all right with
you, M. Lilly?

MR, LILLY: That's fine. W offered this at staff's
request. We'lIl be glad to follow your procedure on that.
We woul d suggest that 15A be admitted now and we'll have
27 ruled on later.

H O BROM: That will be fine. Al right. Any
obj ections on 15A? Seeing none, it will be accepted into

evidence. And we'll hold the decision on Exhibit 27 unti
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after the testinony of M. WIson.
Al right, M. Lilly. I'msure you will not I|et
me forget that.

MR LILLY: Well, nost likely, M. Frink will not
| et you forget, because he's the one that wanted it
anyway. It wasn't even our request.

H O BROMWN.  Yes.

MR, LILLY: Wth that, we will call Dr. Lon House as
our next witness. And since he was not here | ast week, |
woul d ask, before he sits down and gets confortable, if
you would be willing to adm nister the oath to him

H O BROMN: You promise to tell the truth during
t hese proceedings? |If so, answer | do.

DR HOUSE: | do.

H O BROMN: Be seated.

---000---
DI RECT EXAM NATI ON OF YUBA COUNTY WATER AGENCY
BY ALAN LILLY

MR. LILLY: Good norning, Dr. House. Would you,
pl ease, just state your nane and spell your |ast name for
the record.

DR. HOUSE: My name is Lon --

MR LILLY: First of all, get a lot closer to the
m crophone. You have to be about three inches away from

it.
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DR. HOUSE: M nane is Lon House, H o0-u-s-e.

MR LILLY: And is Exhibit S-YCWA-5 an accurate
statenment of your education and work experience?

DR. HOUSE: Yes, it is.

MR LILLY: And is Exhibit S-YCWA-12 an accurate
statenment of your testinony for this hearing?

DR HOUSE: Yes, it is.

MR, LILLY: And would you, please, sunmarize that
testi mony?

DR HOUSE: Wth your permission, |I'mgoing to stand
and use the overhead.

MR LILLY: Just make sure to keep that real close

DR. HOUSE: | was asked to discuss any changes that
have occurred in the electric industry since this
testinmony was originally filed in 1992.

And what ny testinony does is it describes the
two major changes in the deregulated electricity market in
California. One is the creation of a California Power
Exchange, or the PX; and one is the creation of California
| ndependent System Operator, the |SO

The PX does a narginal -cost based energy auction,
a kilowatt auction. And the 1SOis sort of an air traffic
controller for the transmission lines. But they do,
basically, also, an auction for reliability services. So

the one thing that has really changed since the initial
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testinmony, and this is nmy Figure 1, is that --

MR LILLY: Just to be clear for the record, this is
Figure 1 from Exhibit S YCWA-12.

DR. HOUSE: In the previous world, utilities were
gi ven cost-based rate naking, which neant that they were,
basically, allowed to flow through the cost of whatever
t he power was that they produced or they purchased.

In this new world, what happens is the utilities
have to buy all of their electricity fromthe PX, from
this hourly auction. And the |1SO provides the ancillary
services. But what -- the thing that's nost inportant
here is that the prices for -- the prices and the val ue of
the electricity generated varies trenendously. And this
is my Figure 1 in ny testinony.

And you can see, what | did was | picked out the
| ast three days in the last of May, June, and July of | ast
year. And you can see in My the average price, which is
this little Iline down here, the average price for the day
was about one cent per kilowatt hour. And there were four
hours of that day in which the price for electricity was
zero. So it neant if you produced electricity you didn't
get any noney for it at all

And, then, you can see that what |'ve done
here -- and |I've shown the prices for the sunmer peak, for

one of the sumer days, which is 27th of August. And the
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prices went fromabout three cents a kilowatt hour to over
20 cents a kil owatt hour.

Now, one of the things that -- the record price
that we've hit thus far was October 1 of this |ast year
And for the hours ending at 10:00 a.m, 7:00 p.m,

8:00 p.m, and 9:00 p.m in the P&E area, which is called
Pan-P 15, the price for electricity was 72.5 cents a
kil owatt hour.

So the point that we are naking here is that in
the old world, when you had flat prices of electricity, it
really didn't matter that nuch when the electricity was
produced. But in this new world, the nore and nore that
you constrain when they can produce the electricity, the
nore and nore it costs.

What that graph was dealing with was kil owatt
hours, which is the actual generation of electricity.

What these graphs are -- and this is Figure 2, Figure 3
and I"'mgoing to go to Figure 4, and Figure 5, and this is
copied just straight fromthe California | SO webpage.

What the |1SO does, in addition to the generation
of electricity, the 1SO buys ancillary services, which are
reserves or energency replacenment. And you can see from
this, fromthese figures that the value of having a
generator that can produce electricity on very short

notice is totally dependent upon when that generator can
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oper at e.

Now, you can see that in nost of the week for the
nonspin reserve -- and these are replacenent clearing
prices, and then the last two are day ahead regul ati on
which is -- which is the ability to change generation in
order to neet an in balance in electricity that's coni ng
fromthe PX

And the spinnings are -- you can see that for
many hours of the week the price is worth nothing. |
mean, if you' ve got a generator sitting there, you don't
get paid anything for it. But if you can operate it in
these periods, it's very, very short periods of tine you
can nake a substantial amunt of nbney. And you can see
that these are all capped at $250 a nmegawatt hour, which
is 25 cents a kilowatt hour. And this is the cap that was
put on --

MR LILLY: |Is that a kilowatt hour, or a kilowatt?

DR. HOUSE: It's a kilowatt, but over an hour it
turns out to be a kilowatt hour. It is, actually, 25
cents a kilowatt for that hour. These -- in July the 13th
of 1998, the SO paid $9.99 a kilowatt for power.

They went to the -- they realized that there was
sone problenms with the depth of the market and ot her
things, and they went to FERC and they got a cap put on

it. The cap is at $250 a nmegawatt, or 25 cents a kil owatt
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hour .

Now, | included another figure, which is the | ast
figure that | have, which showed what happened when t hey
were released -- this was the day that that cap went off.
The cap went from 25 cents a kilowatt hour to 75 cents a
kil owatt hour. And you can see that day, the price went
up to $534 a nmegawatt hour, 53.4 cents a kilowatt hour

MR, LILLY: Just for the record, you're now
referring to Figure 6 fromyour testinony.

DR HOUSE: Yeah. So in conclusion -- and what |'ve
done is, |'ve calculated some nunbers in there. | used
the 19- -- the first year of operation for the PX the
average price was 2.5 cents a kilowatt hour. For 1999,
whi ch was the cal endar year, the average price was 2.8
cents a kilowatt hour

And for the PGE area, which they call NP 15, it
was 3 cents a kilowatt hour. But | didn't have those
nunbers when | had this testinony, so | used 2.5 cents a
kilowatt hour. G ven the flow scenarios that we were
| ooking at, on the generation side, which is the kil owatt
hour side, the changes that are being suggested will cost
bet ween 290, 000 and about $1.4 nmillion

MR, LILLY: |Is that per year?

DR HOUSE: Per year. And for the 1SO what | did

for the 1SOis | took the total nunber, the total cost of
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ancillary services for the first year, which is $1.47

billion, divided by the nunber of kilowatt hours that were
used in that year, or were -- yeah, were used in that
year. And that gave ne 5 cents -- well, .05 cents a

kil owatt hour.

I multiplied that by the nunber of hours, about
hal f of the year that the capacity fromthe Col gate plant
woul d be not used, because when you go into the ancillary
services market, you can't be generating electricity. You
have to be able to be called on to use the electricity.

So the nunber that | got in here, whichis 7.3
mllion per year for the ancillary services, is the cost
of having that capacity from Col gate on reserve, water
behi nd the dam and being available to be used and bid
into the 1SO And that conpletes my oral testinony.

MR LILLY: Al right. W'Il -- we propose, now,
that Dr. House be available for cross-exani nation

H O BROM:. M. Ednundson, is he here?

MR. FRINK:  No.

H O BROMN. M. Cee?

MR CGEE: M. Brown.

H O BROMWN: Good norning, sir.
/1
/1

11
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---000---
CROSS- EXAM NATI ON OF YUBA COUNTY WATER AGENCY

BY U. S. DEPARTMENT OF | NTERI OR, FISH AND W LDLI FE SERVI CE

BY MR CEE
MR. GEE: M. House, ny nane is Ednund Gee. | am an
attorney with the Departrment of Interior. | have sone

guestions for you.
Now, in your testinony you nade reference to
SYW-- excuse ne, Exhibit SCWA 16, | believe that's the
Bookman- Ednonst on report.
DR. HOUSE: Right.

MR. GEE: Did you prepare any portion of this

report?
DR. HOUSE: Booknan-Ednonston, no. | sinply took
the tables that they provided, which were -- | |ooked them

up, the kilowatt hour, generation changes, based upon the
ei ght different scenarios, and used those to devel op the
nunbers that | have in here for the energy changes.

MR. CGEE: But did you perform any independent
studi es of your own outside of --

DR. HOUSE: No.

MR CGEE: If you can refer to your testinony,
Exhibit S-YCWA-12. On Page 2, the full paragraph there on
Page 2 there's -- the third sentence and you state that,

(Readi ng):
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"However, in the current world there is no
doubt that changes in instream flow
requi renents," blah, blah, blah

Do you see that sentence there?

DR HOUSE: Yes, "WII| have a mmjor inpact on prices
and revenues"?

MR CGEE: That's correct.

DR HOUSE: Yes.

MR. GEE: Did you conduct any studies to support
that statenment there of your own?

DR HOUSE: Wiat | did is | took the changes in
generation and just sinply multiplied that by the val ue of
the generation. But | did not -- and | tal ked about this
in here. If youreally wanted to do --

MR CGEE: Well, ny question is: Did you perform any
i ndependent studies of your own to support that particular
concl usi on?

MR, LILLY: And I'mgoing to object. The question
i s ambi guous whether M. Cee is referring to independent
studi es of the power generation, or of the subsequent
anal ysis of the value of that power.

MR. GEE: M question relates to his statenent there
on Page 2 of his witten testinony. And ny question is
sinmply: Did he -- did M. House perform any studies of

his own as to that particul ar concl usion?
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DR HOUSE: It is obvious that the nore that you
constrain the system constrain the operation of the
system the nore noney that you will |ose, because you
don't have the flexibility to operate it in the hours in
whi ch you woul d nmaxi m ze revenue. And that's what | based
t hat statenent on

MR. GEE: And is that based on your own supposition?
I"'mtrying to get some kind of idea on what you base that
concl usi on on.

DR HOUSE: |If you look at the figures that | have
inthere -- well, for exanple, if you were forced to
generate in the early norning hours of May, you would be
getting zero for your electricity. |If you could have
generated in the end of COctober, you would be getting
72 cents per kilowatt hour for electricity.

So the ability of the operator to choose when to
generate electricity based upon these narket prices --
see, these market prices are posted a day ahead. And so
if they have the flexibility to either store water, or to
generate during that time, they will be able to nake --
then it will be nore economic for themif they are
constrained from doing that.

You're asking ne sort of like a -- you're asking
me sort of an optinization question.

MR CGEE: | don't think I am |'mjust wondering
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where you got your infornmation to base your concl usion?

DR. HOUSE: | got it fromthe PX hourly nunbers and
from | SO weekly numbers.

H O BROM: It night help to identify those
acronyns.

DR. HOUSE: Excuse ne. |1'mused to talking that
way. | apologize. The PXis the power exchange. And
that's the kilowatt hour, that's the energy market. The
I SO is the Independent System Qperator and that's the
reliability agency that you bid reserves and capacity
i nto.

H O BROMN: Thank you.

MR CGEE: M. House, I'mgoing to refer you to Page
3 of your testinony. That's Exhibit S-YCWA-12. And the
very first sentence you state,

(Readi ng):
"That it is obvious that any increase in
instream fl ow requi renents that decreases the
flexibility to operate the Col gate and Narrows
2 power plants will decrease the value of these
facilities, hydroelectric generation."
I's that correct?
DR HOUSE: Correct.
MR. GEE: And, again, |I'mwondering if you

personal |y conducted any studies of your own to reach that
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concl usi on?

DR. HOUSE:

it. It says that

Well, | think the next sentence states

if you could shift four

hours of

generation fromthe night of May the 31st to the afternoon

of June 30th, you'd have $151,000 in increased revenues.

If you could shift fromthe norning to the afternoon of

August 27th, you woul d make 247-

And so

- or $243, 000.

I mean |'mlooking at that saying, the

ability to choose when to generate versus having sone

ot her paraneter

put on the system you will

have to

generate regardl ess of what the price of electricity is.

That's the concl

decrease the val

usion that | reached, which is: It will

ue. At least, decrease the hydroelectric

and ancillary services value of this facility.

MR GEE:

And if you would turn to Page 4 of your

testimony. The very l|last sentence it states,

(Readi ng):
"Instream fl ow requi renents that
elimnate this flexibility wll
reduce - -
THE COURT REPORTER: [I'msorry. You'

have to speak up a little bit.

MR, GEE:
on Page 4.
DR. HOUSE

If you could just

kay.

read that

reduce, " or

significantly

re going to

| ast sentence



CAPI TOL REPORTERS (916) 923-5447
1085



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

(Readi ng):
"Instream fl ow requi renents that reduce or
elimnate this flexibility will significantly
reduce or elinnate the ability of the
operators of the Col gate power plant to
participate in the ancillary services market."

MR CGEE: Ckay. M question is: Have you perfornmed
any studies to deternine that draft decision instreamflow
requi renents, actually, inpair storage levels to such a
degree that the operators of the Col gate power plant would
not be able to participate in the ancillary services
mar ket ?

DR. HOUSE: The previous sentence says that in order
to participate in this market, they have to have water in
storage and the ability to ranp up generation when called
upon by the ISQO

My under standi ng of the discussion that you're
tal king about in this proceeding, is the requirenent that
they will be -- water will be running through those
facilities. |If water is running through those facilities,
then they do not have water in storage and the ability to
turn on generation.

So it is -- it is a logical conclusion, at |east
to ne, that they will -- it will reduce their ability to

bid ancillary services into the | SO narket.
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MR. CGEE: That's precisely nmy point. |'mlooking at

your conclusion, |'mwondering is there any study that you
can -- | can | ook at where your conclusion -- that your
conclusion is based on? |1'mjust |ooking at the

concl usi on here.

DR HOUSE: | guess that it was -- it appeared to be
so obvious to ne, that | didn't see a need to get the
hourly val ues.

MR CGEE: Okay. Well, it's obvious to you, but it
wasn't obvious to ne.

DR. HOUSE: Ckay.

MR. GEE: So |I'm wondering what you based your
observation on. Wth that, if you'll turn to Page 7 of
your testinmony. And it's the very first sentence of the
bott om paragraph, if you could read that.

DR. HOUSE: (Reading):

"Absent assessnent of the potential hourly

i npacts of the SWRCB draft decision on the
operation of the YCWA hydroelectric facilities
and the forecast of hourly PX and | SO ancillary
services prices, it is very difficult to predict
t he magni tude of the revenues that woul d be | ost
due to the instream flow requirenments in the
draft decision.”

MR. GEE: (Okay. And ny question is simlar to the
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prior ones: Did you personally assess the potenti al

hourly inpacts of the draft decision on the operation of

Yuba County Water Agency's hydroel ectric facilities?

DR. HOUSE: No. | did not have hourly val ues

avai | abl e.

MR. CGEE: Have you personally forecasted the hourly

PX and |1 SO ancillary services prices?

DR. HOUSE: |If | had successfully forecasted the |ISO

and the PX ancillary services market, | would not be here.

woul d be in Tahiti on my own private yacht.

MR. CGEE: Thank you.
H. O BROMN: That was, certainly, descriptive.

DR. HOUSE: There is a lot of nobney in an accurate

forecast of 1SO and PX prices, if sonmeone could do it.

H O BROM: Yes. M. Baiocchi?
MR. BAI OCCHI: Good norning, M. Brown.
H O BROMWN: Good norning, sir.
-—-000---
CROSS- EXAM NATI ON OF YUBA COUNTY WATER AGENCY
BY CALI FORNI A SPORTFI SHI NG PROTECTI ON ALLI ANCE
BY MR. BAI OCCHI

MR. BAIOCCHI: Good norning, staff. Good norning,

M. House. And good norning, M. Lilly. 1t's another

day.

I'"'mnot going to take up too nuch of the Board's

time on this, | just have a few sinple, fundanental
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guesti ons.

M. House, the first question is: Does Yuba
County Water Agency receive $8 nmillion a year from PGE
fromthe production of energy produced at the Yuba R ver
Devel oprment Proj ect regardl ess of the power produced at
the project?

DR. HOUSE: The $8 million sounds famliar, but I
don't know the exact contractual arrangenent between PGE
and Yuba County. But | assune M. WIson does, but |
don't know that contract. |'ve never seen it.

MR. BAIOCCHI: Okay. Thank you. You're an advisor

for RCRC?
DR HOUSE: Yes.
MR, BAIOCCHI: RCRC is 27 counties, correct?
DR. HOUSE: 27 rural counties, yes.
MR. BAIOCCHI: COkay. The question is: Do nenbers

of the RCRC propose to bid on PG&E' s projects in the event
the bidding matter goes before the PUC?

DR. HOUSE: The bidding matter is before the PUC
And there are several counties that |I'maware of that are
| ooki ng at purchasing the P&E hydrofacilities.

MR. BAIOCCHI: Thank you. | have one nore question
In the event PGE' s Narrows project goes before the PUC
for bidding, does the Yuba County Water Agency propose to

bid for the project?



CAPI TOL REPORTERS (916) 923-5447
1089



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

DR HOUSE: | don't know. You'll have to ask

M. WIson.

MR. BAI OCCHI: Thank you.

H O BROWN. Thank you, M. Baiocchi

M.

Sander s.

---000---

CROSS- EXAM NATI ON OF SOUTH YUBA COUNTY WATER AGENCY

AND CORDUA | RRI GATI ON DI STRI CT

SCQUTH YUBA RI VER CI TI ZEN S LEAGUE

BY MR, SANDERS

MR. SANDERS: Good norning. Well, | wasn't planning

on aski ng any questions, so | have just one or two.

It sounds to ne |ike when you tal k about

maxi m zing the revenue it's -- it's one in the sane or

integrally related with the ability to choose when you

gener at e.

Is that a correct statenent?

DR. HOUSE: From a hydroel ectric revenues

perspecti ve,

that's true

MR. SANDERS: kay. Do you know if Yuba County

Wat er Agency currently operates the Yuba River project to

maxi m ze revenues?

DR.
MR
DR.

guesti on,

HOUSE: Hydroel ectric revenues?

SANDERS: Yeah

HOUSE: You'd need to ask M. WI son that

but

nmy understanding is that there are certain
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rule curves in which they operate the facility. But |'m
not that intimately famliar with those operations, so
you'll need to ask M. W/ son.

MR. SANDERS: Okay. A big issue in this hearing is
flow fluctuation patterns. Now, if you were going to
maxi m ze revenue, how qui ckly do you have to have -- how
much flow fluctuation are you going to have in the river?

MR, LILLY: And I'mgoing to object. The question
i s ambi guous, because, obviously, changes in generation at
Col gate woul d have very different ranifications from
changes in generation at Narrows 1 or Narrows 2. So the
guestion is ambiguous, unless it splits it up between the
two different |ocations for power generation

H O BROM:. M. Sanders?

MR. SANDERS: 1'd have to give it a little bit of
t hought .

H O BROM: Start with one and then the other

MR. SANDERS: kay. |If we're talking about -- well,
to maxim ze revenues you have to be able to, basically,
turn on and off the generator within a nonment's notice; is
that correct?

DR HOUSE: Wthin certain paraneters, that's true.
And those paraneters -- | mean you' ve got -- you've got
sonme nechani cal paraneters on the operation of the

facility that you will need to deal with. But the ability
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to change your generation or to start generating in
response to market prices is what the value of the
facilities are. But nobst of the values are in Col gate,
not in Narrows.

MR. SANDERS: kay. And the value is the ability to
be able to turn Colgate on and off during a 24-hour
period, is that --

DR. HOUSE: During a 24-hour period.

MR. SANDERS: During the peak denand of the 24-hour
demand period --

DR. HOUSE: Right.

MR. SANDERS: -- it might be turned on -- okay, |
get it. And do you know what sort of flow fluctuations
that woul d cause downstreanf

DR HOUSE: | -- | think you' ve already talked to
all the hydrologists. And | don't know the answer to
that, but what | do knowis that it will depend upon what
happens at Engl ebri ght.

If there is space in Englebright, when Col gate
changes, then it will only be the stretch of river between
Colgate and Narrows that's affected. But if there is
not hi ng, no space in Engl ebright and water comes down,
then it will have to -- yeah, no space in Englebright and
wat er cones down, it will have to go out. But | don't

know what the magnitude of those changes woul d be.



CAPI TOL REPORTERS (916) 923-5447
1092



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

MR. SANDERS: kay. Thank you very much.

H O BROMW: M. Cook?

MR. COOK: Thank you, M. Brown.

---000---
CROSS- EXAM NATI ON OF YUBA COUNTY WATER AGENCY
BY MR COXX

MR COOK: M. House, attenpting to sinplify this a
little bit, your basic testinony is to the effect that
price is dependent upon fluctuating flows and to the tota
amount of flows, | assune. |Is that a fair statement?

DR. HOUSE: Let ne rephrase what | think you said.
The val ue of the hydroelectric generation is dependent
upon the ability to change generation in response to
mar ket prices. Market prices are deternined absolutely
i ndependently of anything that coul d happen at these
facilities. [It's a much bigger nmarket than those. So
those are, basically, an extraneous vari able.

MR. COOK: However, the market value of price
changes often, as you've indicated previously, does it
not ?

DR HOUSE: Yes.

MR. COOK: And so the difference in price indicates
t he amount of noney, the anmpunt of incone that would be
received by P&E for its generation of electricity

dependent upon the time of the fluctuating flows; is that
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correct?

DR HOUSE: What is catching ne is the fluctuating
flows, because ny interpretation is the fluctuating fl ows
are a result -- if the question you're asking: The

fluctuating flows are the result of the operations of the

facility, or -- that is a different question than are the
fluctuating flows determ ned by some other force, like
visbore, and the ability -- well, PGE under the current

contract until 2014, or sonething like that, P&E is
getting all of the revenues associated with the sale of
the hydroel ectric generation. And then they're paying
Yuba whatever they want. Then after that point, then
whoever the owner of these facilities is will be getting
the revenue.

MR COOK: If there's a problemw th the phrase,
"fluctuating flows," | think your testinony is that on a
dai ly basis, and naybe on an hourly basis, the val ue of
electricity generated either increases or decreases. And
to maximze the value, it would be necessary to regul ate
t hese fl ows dependent upon when the prices were the
hi ghest, and to reduce flows when the prices were the
lowest; isn't that correct?

MR. LILLY: And, again I'mgoing to object. Again,
"these flows" is anbi guous whether we're talking flows

from Col gate into Engl ebri ght Reservoir, or whether we're
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talking flows out of Narrows into the Lower Yuba River.

MR. COOK: Ckay. |I'Il change that --
H O BROMW: WAt a minute until | respond.
MR COOK: |'msorry.

H O BROM: Go ahead, M. Cook.

MR COOK: Well, then let's divide this up into
Col gate and Englebright. And | believe you have indicated
that if the draft decision flows are adopted that there
will be, what, $7.3 million of |ost revenue to PGSE?

DR HOUSE: Potential |ost revenue due to the
inability -- well, it could be based upon the inability of
the operator of Englebright to participate in the
ancillary services market.

MR COOK: So are you fanmiliar with the operation of

the Bul |l ards Bar Dam and the Col gate Powerhouse and

Engl ebri ght Dan? Pl ease, answer "yes" or "no.
DR. HOUSE: Define in greater detail what you nean
by "operation."
MR. COOK: Do you know -- do you know t hat
Engl ebright Dam actually, is a control for the flows into
the Yuba River below Bullards Bar Dam that it's,
actually, an after bay for Bullards Bar?
DR HOUSE: Yes.
MR. COOK: And when you fluctuate the flows into the

Col gat e Power house, those fluctuations go into
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Engl ebright, do they not?

DR. HOUSE: Correct.

MR, COOK: And the anount of flows out of
Engl ebri ght do not necessarily turn on the anount of
fluctuating flows, or the anpunt of flows coming from
Col gat e?

DR. HOUSE: Correct, based upon how much storage
space they have available in Englebright.

MR COOK: And it doesn't take too much storage,
does it, for a particular day of changes in the flows at
Colgate, it doesn't take too nmuch storage to nodify the
fluctuati ons bel ow Engl ebri ght?

DR. HOUSE: | don't know that.

MR COOK: Well, you do know that if -- at |east,
you say that if the flows, the instream flows which are,
certainly bel ow Engl ebright, are adopted according to the
draft decision, that PGRE will lose all its noney at

Colgate; isn't that true?

DR HOUSE: Wiat | say is that the potential loss in

revenues are the order of one mllion a year, because of
hydroel ectric generation and up to 7.3 nillion a year in
ancillary services. The exact nunber | don't specify in
there, but that's what the nagnitude is, the potenti al
magni t ude is.

MR. COOK: And you base that on the fact that
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i nstream fl ows bel ow Engl ebri ght, according to the draft
decision, would require a nodification of fluctuating
flows, or changes in flows at Col gate?

DR. HOUSE: Well, it can constrict the ability of
the operators at Colgate to operate.

MR. COOK: And you didn't determ ne whether or not
t he operation of Englebright Dam woul d have an i npact on
that, did you?

DR. HOUSE: | did not determ ne whether the
operation of Englebright Dam could be adjusted to all ow
unlimted operation of Col gate.

MR. COOK: Going on a slightly different tact, on
the one hand -- and do you understand when | say,
"fluctuating flows," the fact that I'mtal king about
changes in the amount of flows in the river over
relatively short periods of tine?

DR. HOUSE: Yes.

MR. COOK: And, therefore, on the one hand the price

to P&E depends upon mninizing -- or increasing
fluctuating flows, does it not?
DR HOUSE: |I'mgoing to be a little bit nitpicky.
The revenues to PGE will depend upon the ability that
they have to operate those facilities.
And the reason |'mbeing nitpicky is price is

det ermi ned exogenous to this. It's deternined by the
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power exchange, or the independent system operating.

That's a given, but the revenues are based upon the

operation of the facility.

MR. COOK: You indicated at certain tinmes the power

is worth nothing?

DR. HOUSE: Yes.

MR COOK: Oher tinmes it's worth a trenendous

amount ?

DR. HOUSE: Yes.

MR. COOK: And to get that, you have to -- to get

t he maxi mum val ue, or naxi mum revenue you woul d have to

increase the flows at the tine the price is the highest

and decrease the flows when the price is the lowest; isn't

that true?
DR. HOUSE: Qut of Col gate.
MR. COOK: Qut of Colgate.
DR. HOUSE: <Qut of Col gate.

MR. COOK: And so, on the other hand, you

recogni ze -- | nean you assune -- you testified about the
draft decision. | assume you understand it in that the
draft decision provides for, | think you use the term

additional flows for the benefit of fish |ife?

DR HOUSE: Un- huh.

MR COOK: And so the additional flows and the

fluctuating flows for the benefits of fish life,

on the
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one hand, requires certain non -- or certain -- let nme say
certain flows, and the price also requires certain flows
whi ch includes fluctuations?

MR, LILLY: I'mnot clear whether there's a question
or not at this point.

MR, COOK: Is that correct?

H O BROAN: You nmay want to restate that question.
I think we know where you're headed here, but your
guestion didn't quite get there.

MR COOK: Well, what I'mtrying to get at,

M. House, is you have testified about the draft decision.
And you understand that the draft decision requires
certain flows, which include fluctuations for the benefit
of fish life; is that correct?

DR. HOUSE: Correct.

MR. COOK: And, then, on the other hand, you
testified that price to PGE depends to a certain extent
on flows and on fluctuation of flows; isn't that correct?

DR HOUSE: Let ne state this, what nmy testinmony
says is that the draft decision will cost noney in | ost
revenues.

MR COOK: And that's |ost revenue to PG&E?

DR HOUSE: PG&E, right now.

MR, COOK: And that would also relate to if P&E

sells --
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DR. HOUSE: To the new owners.

MR COOK: -- that right to generate electricity, if
P&E sells that right, it would have an inmpact on the
val ue?

DR. HOUSE: Yes.

MR. COOK: The anpbunt of nobney paid to PGE?

DR HOUSE: Yes, which is credited to CTC which is
given to all the ratepayers in Northern California.

MR. COOK: There is a certain amunt of profit, |
assune, involved in that?

DR. HOUSE: No.

MR. COOK: No profit?

DR. HOUSE: Not in this transaction, but -- and we
wi || bog the downstream extrenely rapidly when we get into
conpetitive transition charges in that particul ar
di scussion. But it doesn't have anything to do -- it's
not germane to this proceedi ng.

MR COOK: Well, I'Il try towindit up, if I can.
On the one hand, we're tal king about price for electricity
that's generated at Colgate. And on the other hand, we're
tal king about instreamflows for the benefit of fish

DR. HOUSE: Yes.

MR, COOK: And neither -- and those two are not
necessarily consistent with respect to the anount of flows

and the tine of the flows?
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DR. HOUSE: That's correct.

MR COOK: And so it's just, basically, a question
bet ween price and fish, is it not?

DR HOUSE: It's -- it's a question that sonebody
here, other than me, is going to make, sone policy maker.
And -- but you could in a very crass way say it's either
dollars or fish, or you could say this is how nuch it will
cost us in lost revenues to increase the -- whatever your
target is, how many fish you have in the river. And that
is a policy decision that sonebody is going to make.

MR, COOK: That's all | had, M. Brown.

H. O BROMWN: Thank you, M. Cook.

M. M nasian.
---000---

CROSS- EXAM NATI ON OF YUBA COUNTY WATER AGENCY
BY SOUTH YUBA WATER AGENCY AND CORDUA | RRI GATI ON DI STRI CT

BY MR M NASI AN

MR. M NASIAN. M. House, your testinmony is based
upon deternining an econom ¢ value of the effects of the
i mpl enent ati on of the proposed decision, is it not?

DR. HOUSE: The potential inpact, yes.

MR MNASIAN: And I'man attorney for the South
Yuba Water District and the Cordua Irrigation District,
and I1'd like to ask you a series of questions relating to

how t he decision to take capacity away and nove it to
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other months will result in various steps being taken by
soci ety.

So first let's start, when the price goes up
during the periods in which the agency has historically
been generating electricity and it's now proposed to
di sl ocate that generation to another period when the price
is less, that indicates that the society values nore in
the periods when the price is higher, doesn't it?

DR HOUSE: That's the prem se behind the hourly
price auction in the PX

MR. M NASIAN. Okay. And you understand we don't
have an Environnental |npact Report in this particular
project to tell us where that power would be replaced. So
I want you to deal with a hypothetical for nme. And I'd
like you to envision two periods.

Currently, where would sonebody replace in
excess, as you say on Page 3, 14,656 negawatts, nmegawatt
hours of power, where woul d sonebody place it today in
August ?

DR HOUSE: |In August, today, this is a -- there's a
hearing that the Senate Wilities Conmittee is going
through. And there's a report that's out by the Energy
Conmi ssion on supply adequacy. And the reason |'m
bringing those up is that both of those entities are

saying that we are several 1,000 nmegawatts short of
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capacity right now.

And we made it through the |ast sunmer with, |
think, five stage one alerts, which neans we were getting
down to a very, very |low operating level. The reason I'm
prefacing this is, because if it's a very hot day in
August, currently for the next several years until we get
new generation that's being built, or under construction
now avail able, it is unknown where new electricity wll
cone from

And what will probably happen is that demand wil|
be curtailed if they're running short of electricity.

VWhi ch neans that those businesses and parties that are on
interruptible rates will be shut off. And then they will
go into whatever other fairly dranmatic, or desperate
needs.

But in the near term the Energy Conm ssion
states, | think accurately, that there is not enough --
for the next two years, there's not enough sufficient
generating capacity to get electricity during certain
peaks in California. And we will be forced to rely upon
curtailnments if we run into trouble.

MR MNASIAN: And is it a correct statement,
wi thout going into a ot of detail so that Menber Brown
will know who it is that gets curtailed, that's generally

t he m ni mum wage worker factory, it's the | ow economnic
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value to society factory, or plant, or activity, isn't it?
DR. HOUSE: It -- the initial curtailnment is for

those entities that have signed up for an interruptible
tariff. And in response to certain price breaks, they
agree to be curtailed when they run into system
ener genci es.

At least the initial phase of this curtail nent
is -- you can view that as being somewhat voluntary in
that they've chosen to be a little riskier, or they've
install ed backup generation to nake sure that they have
their facilities taken care of, particularly, a lot of the
conput er industry.

So | can't answer -- | don't know what
soci oecononic, economic strata it will fall on, because
that they're not just going to go out -- they're not able
to just go out and just curtail Burger King and those
m ni mum wage workers. They will curtail certain fairly
| arge industries that have participated in this.

And | don't know what their value -- you know,
what their revenues are. But in a |lot of cases these
i ndustries have -- have installed backup generation

MR. M NASIAN: Okay. So they have a diese

generator, or a natural gas turbine out in the back of the
pl ant whi ch they can turn on?

DR. HOUSE: O they'll just shut down their process



CAPI TOL REPORTERS (916) 923-5447
1104



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

l'ine.

MR. M NASI AN:  Ckay. To your know edge, has anyone
| ooked at the inpacts on air pollution of doing that in
the nonth of August and could we not end up in a
circunstance where this Board's decision leads to a
circunst ance where nore people install those and now we
have an air pollution probleminstead of a fish problenf

MR LILLY: Wait. Wit. [|I'mgoing to object.

MR. M NASI AN  Okay.

MR, LILLY: | have to object to M. Mnasian's
characterization that we now have a fish problem

MR. M NASI AN:  Ckay.

H O BROMN: Maybe you may wish to restate that.

MR. M NASIAN:. |, obviously, should bite my tongue
on the fish issue. Can we, in this circunstance based on
your expertise, can we trade one issue for another
because of relationships that are econonmic in nature, but
they result in an environmental change?

DR. HOUSE: Let ne answer your question this way:
In the near termwe're going to have problenms; but in the
far termwhat is going to be replacing any curtailnent in
the ability to operate these things, will be natural gas
fire-conbined cycle facilities, or existing utility
generati on.

MR. M NASIAN: Right. And that was the second part



CAPI TOL REPORTERS (916) 923-5447
1105



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

of our question. That's the plan, isn't it?

DR. HOUSE: That is the plan.

MR. M NASIAN:  And we have 13 submittals to the
Energy Conmission in regard to the natural gas plant in
the area south of the Delta, don't we?

DR. HOUSE: That nunber, | think is correct. |
don't know if 13 is the exact nunmber. | don't have that,
but it's about 800 negawatts --

MR. M NASI AN  Okay.

DR. HOUSE: -- of capacity.

MR. M NASIAN. And these types of plants require a
reliable water supply, don't they?

DR. HOUSE: Yes. They're thernmal plants, yes.

MR. M NASIAN: Okay. And they take water south of
the Delta, put it through a plant and basically sone part
of it evaporates, does it not?

DR HOUSE: Yes. |It's used for cooling. Some of it
evapor at es, yes.

MR MNASIAN: And if we were to examine the
i mplications of the decision to take this capacity away
from August, would it be logical to look at the effects
upon the fish of building those cogeneration plants, those
gas turbine plants south of the Delta?

DR. HOUSE: Yes, provided that the -- provided that

they wouldn't be built anyway. | nean, if they're going
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to be built anyway, then it is not sonething that this
Board is not going to do -- does, doesn't nake them build
t hese pl ants.

But if this -- | nmean if | was a snmart guy and
realized that they were going to shut off Bullards Bar
and Bullards Bar is one of the primary stabilizing
generators in Northern California, then it my -- | would
have to really sharpen ny pencil to say, well, you know,
they're going to shut that off and they're going to need
something to replace it, or curtail it, they'll need
sonething to replace it, that, potentially, w Il change
the econonics of nmy new facility. Conjugality, it wll
make them better. And that nay be enough to nmake ne
decide to build it or not build it, but I don't know

MR MNASIAN: Right. It would be better if the
wat er supply and the ability to operate that plant on a
reliable basis in August is nore dependable than Bull ards
Bar, wouldn't it?

DR. HOUSE: |s nore dependable than Bullards Bar --
if you nean nore dependabl e, you nean | ess constrai ned
than the operation of Bullards Bar?

MR. M NASI AN:  Yes.

DR. HOUSE: Then, the determ nate is the price that
it costs the other guy to generate electricity versus the

price it costs fromBullards Bar.
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MR. M NASIAN. Okay. Now, | want you to inagine a
hypot heti cal , because you deal in dollars, don't you?

DR HOUSE: Yes.

MR. M NASIAN. And you deal in the financing of
capital facilities to generate, or transmt energy, do you
not ?

DR. HOUSE: | advise people that are involved in
t hat .

MR. M NASI AN:  And bankers and investnment counsel ors
ook at the reliability of the income streamfrom a plant,
a gas turbine plant before they invest, don't they?

DR. HOUSE: Yes, they shoul d.

MR MNASIAN. | want you to take the exanple of the
proposed deci sion of the Board, which would inpair the
capacity that was dependent upon by PGXE in this plant.
And | want you to put that right next to a proposal to
build a $750 mllion or billion gas turbine plant and
want to ask you:

How are we going to get the dependability to
satisfy the financers of the gas generation plant that
they're not going to have their capacity constrained in
August, because of air, or sone other species problem
during the financing period?

MR. CUNNI NGHAM M. Brown, |'d lIike to object,

pl ease.
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H O BROMWN:. M. Cunni ngham

MR. CUNNI NGHAM |I'msorry. |'ve heard a friendly
cross-exam nation, but this goes a little beyond the
concept. | haven't heard this witness testify at al
about any of these subjects on his direct.

And as | understood, that nornally
cross-exam nation is designed to elicit and el aborate
testimony in direct, not to, essentially, treat this
witness as a new witness for M. Mnasian and tal k about
things like alternative power sources south of the Delta,
the costs of generation, the risks of generation south of
the Delta.

M. Brown, this goes far beyond the scope of any
direct | ever heard and far beyond anything the witness
own curriculumvitae establishes, his credentials, to be
even tal ked about. | understand what he is. Wat he is
not an expert -- at least for this hearing, he's not been
presented as an expert on alternative generation
capabilities and costs.

H O BROMN: Thank you, M. Cunni ngham

M. M nasian.

MR. M NASIAN:  Cbviously, I'mgoing to back off and
make this nuch shorter. | have to represent to the Board
that | did not talk with anybody, M. Lilly, or anybody

about these questions, because this is a subject which is



CAPI TOL REPORTERS (916) 923-5447
1109



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

very inportant to nme in terns of trying to figure out what
we're doing in society. So |I'll back off.

I think, you know, | am beyond the scope of
direct. The Board has given great liberality in the past
and I'll make this real quick

What does DFG suggest is the nechanismin this
hearing that we bal ance the effects of taking away this
constraint, which is a requirenent of public trust?

Per haps, M. Cunni nghamcan tell us how we're going to get
evi dence of how the balancing is going to take place.

H O BROM: You nmay wi sh to ask that question to
Dr. House. As all of you know, we offer a great deal of
| atitude on cross-exam nation. | think that the questions
you asked are close enough to stay within that spirit of
the debate here. And if you wish to continue you may do
so.

MR. M NASI AN:  Thank you, M. Brown. |'Il make it
very brief and, hopefully, not inpose on DFG s concerns.

M. House, how are we going to be able to finance
over 20 or 30 years a gas-fired plant in the Bakersfield
area based upon the idea that it's going to be able to
repl ace 14, 656 negawatt hours -- actually, nore than
that -- in August of a year if we don't have certainty as
to how the operating constraints froman environnental

point of view are going to work during the whol e financing
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peri od?

H. O BROMN: You're, obviously, asking for just an
opi nion --

MR. M NASIAN. Yes, | am

H O BROM: -- froma professional?

DR. HOUSE: The financers of these new facilities
are looking at two things. One, is they are |ooking at
replacing existing utility -- actually, it's non-utility
generation, but what were existing generation plants.

The new facilities are, generally, a |ot cleaner
and cheaper than the existing facilities. But the
i ntroduction of these new facilities sinply ends up
pushing the older utility facilities higher in the |oading
order. So they will becone used nore inefficiently during
shorter periods of time, they will be turned on and turned
off nore frequently, which is -- an end up result of
various problens, air pollution problenms in particular.

But | think that you can safely say that
constraints on the operation of Colgate will result in the
near term and probably the far termin increases in
em ssions fromnatural gas-fired generated plants.

MR. M NASIAN:  Wyuld you do sonething for us, put in
magni t ude an anount in excess of 14,600 negawatt hours in
the terns of population use in August. Are we talking

about a city of 15,000 peopl e?
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DR. HOUSE: | would have to get ny calculator to,
actually, figure this out.

MR. M NASI AN:  Okay.

DR HOUSE: But a general rule of thunb that you can
use is that a typical suburban residence uses three
kilowatts. So you can take that nunber and divide it by
the hours in the nmonth and by three kilowatts and figure
out how many houses woul d be affected by this.

MR. M NASIAN. COkay. And in terns of a hypotheti cal
whi ch we devel op a new wi ndi ng for hydroel ectric plants
that could be installed in all hydroelectric plants, how
woul d we finance a new wi ndi ng without certainty about
what the operating criteria will be for the life of the
financing of the w nding?

DR HOUSE: The financiers would have to do due
diligence to determ ne what the risks are associated with
the uncertainty. And then they would make their decision
of whether they would invest or not. But the increased
ri sk, the higher the cost of the nobney.

MR. M NASIAN:  And at sone point noney isn't
avai | abl e and the w nding doesn't get put in, does it?

DR. HOUSE: At some point it gets too risky for
entities to invest in and they will put their noney
sonepl ace el se.

MR. M NASIAN:  And in your observation, are we
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devel oping a state of uncertainty in the hydroelectric
pl ants that does not allow the investnment of reasonable
amounts of nmoney between now and the end of the P&E
contract?

MR. CUNNI NGHAM M. Brown, please, I'mgoing to
object. I'msorry, this goes so far beyond the scope.
W' re now asking the witness to testify as an economi st.
| do believe that is far beyond the scope of even the nost
| eni ent Board rulings.

MR MNASIAN. Well, | think that's what he is.

H O BROMW. M. Mnasian, you nmay answer the
obj ecti on.

MR. M NASIAN: He is an econonmist. That's what he
practices, but |I'm done.

H O BROM: Al right. Thank you, M. M nasian.

MR. M NASI AN:  Thank you.

H O BROMN: And thank you, M. Cunni ngham

M. Gllery. |s he here? No.
M. Bezerra.

MR. BEZERRA: W have no questions for this wtness.

H O BROM:. M. Mrris.

MR. MORRI'S: Thank you, M. Brown.

/1
/1

11
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---000---
CROSS- EXAM NATI ON OF YUBA COUNTY WATER AGENCY
BY WESTERN WATER COVPANY AND WESTERN AGGREGATES, | NC

BY MR MORRI S

MR MORRIS: Welcone, Dr. House. | only have a
couple of very brief questions. 1'mgoing to start out
with some on Colgate. | think you testified, previously,

that Colgate is a major resource in the day ahead cl earing
prices; is that correct? Did | characterize that
properly?

DR HOUSE: Colgate has, typically, been used by
P&E as a major stabilizing force in the northern part of
the grid.

MR MORRIS: |If the reliability of the Col gate was
seriously decreased, you mght say, what would the effect
of renoving Colgate or inpacting it be to the price of
electricity on the day ahead, the closing price would be?

DR. HOUSE: The cost would, on the day ahead, PX
price would go up. But that, | think, would really pale
conpared to the price inpact on the |1SO

MR MORRIS: On the | SO okay. So either renoving
the reliability or even renoving it conpletely fromthe
| SO would significantly increase the price of electricity,
is that --

DR. HOUSE: Wuld increase the price of ancillary
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servi ces, because bidders would know that that resource,
which is a very valued resource is not there,
particularly, in the ten-mnute ranping category and they
woul d adjust their offers to higher correspondi ng.

MR MORRIS: Ckay. You just nentioned "ranping."
You weren't participating in the early parts of the
hearing, | don't believe; is that right? You weren't
her e?

DR HOUSE: | wasn't here.

MR MORRIS: W heard sone testinony, previously,
that there are sone parties that would like to increase
t he bypass flows out of New Bullards Bar. |In other words,
to release nore water directly out of the reservoir to
water, if you will, the river directly beneath New
Bul  ards Bar, that water, of course, would not pass
t hrough Col gate at that point.

If that were to occur and additional ranping
limts were to be put on Colgate to protect those
resources, what would the inpact of that be on the
electric market, do you believe, or the flexibility?

DR. HOUSE: That would decrease the flexibility of
that particular -- of the Colgate facility to respond to
the needs. And any constraint on another generator in the
market will result in the remaining generators increasing

their bids for services, the dollar they bid for services,
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because they know that they can get nore.

MR MORRIS: Do you think that would | ower the val ue
of these plants, too?

DR, HOUSE: It would | ower the value of these
pl ants, yes, froma hydroel ectric perspective.

MR MORRIS: | don't believe that your figures that
you were tal king about woul d have accounted for that
scenario, would it, the one that | just described?

DR HOUSE: |If they were included in the information
| got from Bookman- Ednonst on.

MR MORRIS: GCkay. Fair enough. | just have one
final question. | believe you may have answered this, but
just to be clear, you were tal king about natural gas
plants as being a -- you know, comng online. Do natura
gas plants have air-quality inmpacts?

DR HOUSE: Yes.

MR. MORRI'S: Describe those, quickly, what those
m ght be.

DR. HOUSE: Because they burn natural gas, they
have -- they have enissions, but they -- in order to get
permtted, they are fairly stringent em ssions. And
don't have the exact nunmber off the top of ny head, but
the one that's in Sutter is pretty clean froma genera
generating -- thermal generation plant. It's a fairly

cl ean plant.
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MR MORRIS: That's all the questions | have,
M. Brown.
Thank you, Dr. House
H O BROMWN:. M. Cunninghanf
MR. CUNNI NGHAM | have just a few questions,
M. Brown.
---000---
CROSS- EXAM NATI ON OF YUBA COUNTY WATER AGENCY
BY CALI FORNI A DEPARTMENT COF FI SH AND GAME
BY MR CUNNI NGHAM
MR. CUNNI NGHAM Dr. House, ny nanme is Bil
Cunni ngham |'mthe Deputy Attorney CGeneral. And I'm
here representing Fish and Game. And | have just a couple
brief questions for you, as soon as | get them M
apol ogi es.

A follow up question nostly to sone of the
guestions that M. M nasian raised, or sone of the others
that you' ve been asked to address goes to potentialities
of alternative generation to replace the generation that
may be | ost by changes to New Bullards Bar's operations.

Is it your understanding that all proposed new
generation that is proposed for coming online within the
reasonabl e foreseeable future is going to be nothing but
thermal electricity generated through either diesel or

turbine fire?
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DR HOUSE: Very little diesel. The nmgjority -- and
| don't know what the total number is, but I would say
probably -- the capacity probably 95 to 98 percent on a
nmegawatt basis will be -- that's being proposed as gas
fire generation. They are building new solar facilities
and windmlls and things |ike that, but they are fairly
small facilities conpared to a 700 or 1,000 nmegawatt
cogeneration facility.

MR. CUNNI NGHAM Isn't there currently before the
Ener gy Conmmi ssi on di scussi ons about a new punp storage
facility in Southern California?

DR. HOUSE: There are di scussions about a punp
storage facility in Southern California.

MR. CUNNI NGHAM  And punp storage is not thernal
electricity, it's, essentially, the sane thing as New
Bul lards Bar, it's hydroelectric, isn't it?

DR. HOUSE: No. It has -- sonething has to produce
the energy to punp the water up the hill. So you're going
to get the em ssions fromwhatever the ulti mate generation
is.

MR, CUNNI NGHAM Wl |, Dr. House, isn't the nornmnal
theory with, like, punp storage is that you use cheap
power, oftentines, other hydroelectric power during
of f-hours, operate the punps to put the water into the

punp storage facility and then that facility is operated
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online to generate during high denand tinmes; isn't that
how it works?
DR HOUSE: |If you have an excess of

hydroel ectricity 24 hours a day, that would be true. But
the problemthat you've got is even the nost efficient
punp storage facility is only about 75-percent efficient.

So you woul d not use hydroelectricity and | ose 25
percent of it to generate froma punp storage facility the
next day. You would sinply take 100 percent of the
hydroel ectricity, use it the next afternoon, so you don't
have to lose it at all

So your characterization is correct, that you use
| ow-cost energy to punp the facility, but you do pay about
a 25-percent penalty. And so froma -- froman economc
perspective, you need to make sure that there is the
correspondi ng price.

The problemyou run into is a lot of the base
|l oad electricity is coal or nuclear. And very rarely do
you use natural gas-fired electricity to punp, because
you're going to |l ose 25 percent. So that neans that
your -- the price the next day would have to be at | east
25 percent higher than your cost of generating that
evening to punp the facility in order to nake it
cost-effective for you to do it. And for gas fire

generation, well, it could work for gas fire generation
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but, typically, you don't use gas fire generation to punp
hydroel ectricity.

MR. CUNNINGHAM In fact, | agree. |I'msorry if |
m sl ed you, but nmy understandi ng of how these facilities
work is you use inexpensive online power during off-hours,
of f-peak hours whether it be hydroelectric, nuclear, or
coal fire.

And then the advantage of these facilities is you
can operate them on an on-demand basis, for exanple, in
August when power costs through an | SO are extrenely high
So we're not tal king about net |oss, we're tal king about a
substantial profit gain, aren't we?

DR. HOUSE: Well, the owners of the existing
hydroel ectric facilities, Helns and Castaic Lake, have
been very successful in the current market. The probl em
that you have with new facilities is they cost about a
$1,000 a kilowatt, new punp storage facilities cost about
$1,000 a kilowatt in order to construct them

And they are -- | represented a najor punp source
facility called Arella up on the Northern
California/ Oregon border. It was not cost-effective to
construct a $1,000 a kilowatt, because -- see, the problem
you've got is it takes you about two-thirds of the tine to
punp and one-third of the tine to generate, because you

have reversible punp turbines. And they punp slower than
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t hey generate.

So you have about 15 or 20 percent, maybe 25
percent of the year that you can generate electricity. So
you' ve got about $1,000 a kilowatt costing you to punp
this stuff. You' ve got a very short wi ndow of tinme that
you can operate them and you' ve got the cost of the
ener gy.

And so on our facility, the facility that |I was
working with, which was a 1,000 negawatt facility, it was
not cost-effective to do. There wasn't enough of a spread
bet ween on and off peak, because the margin cost -- the
mar gi nal cost of nmost hours is natural gas. And so there
was not enough of a spread and enough operating
flexibility in that particular punp storage facility, and
this was several years ago, to make it cost-effective. W
couldn't get anybody to finance it.

MR. CUNNI NGHAM My | ast question about the punp
storage, to the extent it uses coal fire, which I assune
is out of state, for the nobst part --

DR. HOUSE: Yes.

MR. CUNNI NGHAM  -- or nucl ear, which may be in
state or out of state, do punp storage facilities
necessarily have any direct air em ssions probl ens?

MR LILLY: M. Brown, I'mgoing to have to object.

| don't know whet her M. Cunni ngham means air em ssion
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problens in California or anywhere in the world. The
guestion is vague in that regard.

H O BROM: | understood the question. [|f you
understood it, go ahead and answer it.

DR. HOUSE: Yes. |In those cases we will be doing
sonet hing that has made California very popular, which is
exporting our pollution to other areas. |If they're
coal -fired plants that are running in the southwest, to
punp hydroel ectric -- to punp this punp-source facility,

t he em ssions problenms, which are significant in the

sout hwest, the Grand Canyon and all the stuff they're
goi ng in Myjave and Navaho, those em ssions, the southwest
will be getting the emissions and we will be getting the
electricity.

MR LILLY: Don't be sarcastic.

MR. CUNNI NGHAM  Well, one | ast question on that
i ssue, then, Dr. House. Those coal-fire facilities run 24
hours a day, seven days a week, week after week, they
don't cone online to provide power for punp storage, do
they? They operate all the tinme, don't they?

DR HOUSE: |If there is sufficient denand they will
operate all the time, but if there's insufficient demand,
then they will curtail those facilities. They're easier
to curtail than the nuclear facilities.

MR. CUNNI NGHAM | agree, but you can't necessarily
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say that the power generated by a four-corners coal-fire
power plant for punp storage in California necessarily is
going to increase any enmissions load fromthat facility at
all, can you?

DR HOUSE: |If the alternative -- if the demand was
not there, other than the punp storage facility at night
and they're responding to that, yes, you can

If they're going to run anyway -- well, if that
punp storage facility is not there and they're going to
run anyway, they have to do something with that
electricity, they can't store it. |It's not |like a fuel
So -- because the denmand and the generation of electricity
have to match, instantaneously.

So if the denand is not there at night, sonebody
has got to get shut down. And what the punp storage
facility does is increases the demands by 500 to 1,000
nmegawatts. So all these guys can run even nore
efficiently or nore often and there's soneplace to put
that electricity.

MR. CUNNI NGHAM  Essentially, it's a hydroelectric
storage battery?

DR. HOUSE: It's a hydroelectric storage battery,
yes.

MR. CUNNI NGHAM  Actual |y, going back to specifics,

Dr. House, | notice you provided some nunbers about
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potential inpacts, econonic inpacts for operation
constraints on the New Bul | ards Bar
Did you | ook at any of the possible costs for the
operational constraints proposed by Yuba County Water
Agency in their proposed fisheries flows that are being
presented to this Board in this proceedi ng?
DR. HOUSE: | took -- of the eight scenarios that
are in the Bookman- Ednmonston - -
MR CUNNI NGHAM  Unh- huh
DR HOUSE: -- | conpared one and four, two and
five, three and six, and four and eight. |If Yuba -- and
don't know what went into the devel opnent of those.
didn't do those. And so if Yuba -- the proposal that Yuba
County Water Agency has is included in one of those, then
| did look at it. |If it's not included in one of those,
then | didn't look at it.
MR. CUNNI NGHAM | have no further questions.
Thank you, M. Brown. Thank you, M. House.
H O BROMWN:. Yes, M. Cunningham
Staff?
MR. FRINK: Yes, we do have sonme questi ons.
---00- - -
CROSS- EXAM NATI ON OF YUBA COUNTY WATER AGENCY
BY STAFF

MR. FRINK: Hello, Dr. House. | renenber eight
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years ago you were here --

DR HOUSE: Seens |ike yesterday.

MR. FRINK: -- speaking on the estoeric subject on
power pricing and so forth. And at that time, we invited
over sone of the staff of the Energy Conmmi ssion to help us
under stand your testinony, give us a clearer record. And,
unfortunately, we don't have that |uxury today, so bear
with us if our questions are very basic.

Is it your understanding that the PGE power
purchase contract calls for release of nobre water earlier
in the year than has, actually, occurred in recent years?

DR. HOUSE: My understanding is there is sone
di fference between the contract and the actual operations,
but I don't know, exactly, what the difference is.

MR. FRINK: Ckay.

DR. HOUSE: You could ask M. WIson.

MR. FRINK: Okay. How did you account for the
currently applicable FERC fl ow requirenents at Engl ebri ght
Reservoir?

DR HOUSE: What | did is | assuned that the current
FERC requi renents were included in the work that
Bookman- Edmonst on did. And so, like | said, | just took
the difference between those scenarios to develop this
testimony. And like | say, | assumed that the FERC

requi renents were included in the hydroelectric data that
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Bookman- Ednonst on used.

MR. FRINK: Okay. The Col gate hydropower plant is
frequently operated as a peaking facility; is that right?

DR. HOUSE: M understanding is, yes.

MR. FRINK: And is it your understanding that the
Narrows 1 and 2 plants are nornally operated nore in a
basel i ne node?

DR. HOUSE: That's ny understanding.

MR. FRINK: Have you independently reviewed the flow
requi renents that were specified in the draft decision?

DR. HOUSE: No.

MR. FRINK: Do you know if the draft decision
proposes to alter the flow requirenents between New
Bul  ards Bar and Engl ebri ght Reservoir?

DR HOUSE: | don't know.

MR. FRINK: Now, if you could operate at New
Bul  ards Bar without changing the ability of operating the
Col gate hydropower plant as a peaking facility, then that
woul d be advant ageous from an econonic standpoint; is that
correct?

DR HOUSE: |If you could operate Bullards Bar |ike
you wanted, by using Colgate, putting certain paraneters
on Col gate, then that woul d be advant ageous, yes. Because
that's -- Bullards Bar is a nuch larger facility, it wll

hold a | ot nore storage.
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MR. FRINK: Ckay. Now, from a conceptua
standpoint, am|l right in assuning that there are two
basi c sorts of inpacts that one m ght be concerned about
in terns of hydropower revenue?

The first would be a possible seasonal shift in
power production and the second would be any effects or
l[imtations that flow requirenments could have on one's
ability to operate as a peaking facility; is that correct?

DR HOUSE: Yes, but | would add a third thing. And
the third thing is the ability to participate in the
ancillary services market, which is water in storage
behi nd Bul | ards Bar that can be used.

So you've got the nonthly -- or the seasona
shift in water, you've got a daily shift in water, and
then you' ve got the water in storage that would allow --
and the ability to use that water in storage to respond to
the ancillary services market.

MR. FRINK: And what is the ancillary services
mar ket, could you briefly describe that for us?

DR. HOUSE: Because electricity -- the generation of
electricity has to exactly match the demand for
electricity on an instantaneous basis. The operators have
certain rules in which they have excess generation
available to them And it's -- various operators --

there's a 12-percent operating reserve, there's a
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7-percent spending reserve.

Let's tal k about the spending reserve. What
happens with it for any given | evel of denmand, sort of as
a rule, you have 107 percent of the capacity that's needed
to neet that demand. So you're neeting the generation
exactly, plus you have about 7 percent nore capacity
that's sitting there spinning, ready to go but it's not
| oaded.

And that's because you could | ose a nucl ear
pl ant, you could have a fire and the transm ssion |ine
could go down and because the generation has to exactly
match, if you lose a transnission line into California,
you're going to have frequency probl ens.

The frequency will drop. And that's where you
start running into brownouts and you have all of these
other problens. So what they have is this generation, the
sitting capacity that's sitting in reserve to be called on
i n case sonethi ng happens.

The other thing that the 1SO uses is the PX, the
power exchange, all of the schedulers put in a bid for the
next day. They say -- not a bid, a schedule. They say
we're going to use electricity like this. And the PX goes
out and says -- adds themall up and puts it out there and
everybody bids on it and they take the last guy. Well,

what, actually, happens is --
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MR. FRINK: Excuse ne, | think we're getting into
nore -- a greater level of detail than | really needed.
I's, basically, the value of the ancillary services revenue
that you nmight get, could it be sumed up as saying the
standby ability to increase generation of power, if
needed?

DR. HOUSE: That's right. It is the ability to
i ncrease generation when the systemneeds it for whatever
reason.

MR. FRINK: Okay. Okay.

DR HOUSE: Yes.

MR. FRINK: Okay. On Page 8 of your witten
statenment, which is S-YCWA-12 you state in paragraph
t hree,

(Readi ng):
"The 1 SO charges on an annual basis have
averaged approxi mately 20 percent of the
average PX prices for electricity. Gven the
size of the Col gate Power house generation
facilities its ability to participate in the
ancillary services market is worth about $7.3
mllion per year."

And then readi ng on, you say.
(Readi ng):

"This value would be significantly reduced or
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even elimnated by instreamflow requirenents
that reduce the Col gate Powerhouse's ability to
rapi dly change its operations in response to
rapi d changes in electrical demand."
My reading of that is that the $7.3 nmillion
econom c effect that you've identified is the potenti al
i mpact one could have if the instreamflow requirenents
conpletely elimnated the ability of Colgate to
participate on an ancillary services basis; is that
correct?

DR. HOUSE: That is correct.

MR. FRINK: Have you nade any anal ysis of how the
flow requirements in the draft decision mght specifically
affect the ability of Col gate Powerhouse facilities to
participate in the ancillary services market?

DR. HOUSE: No. |In order to do that you would need
a hourly simulation of the operation of the Col gate
facility. And | didn't have that.

MR. FRINK: Ckay. So this shouldn't be read as
predicting the inplenentation of the draft decision flows
would result in a cost of $7.3 nmillion as a result of the
effect in the ancillary services narket?

DR. HOUSE: It would be sone portion of that anount.

MR. FRINK: And you haven't attenpted to deternine

t hat portion?
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DR. HOUSE: | don't know.

MR. FRINK: Ckay. Thank you.

MR. MONA: Just a few questions, Dr. House. The
potential |osses of revenue described on Page 9 of your
testinmony are losses -- are potential |osses to PGE only,
correct, based on your understandi ng of the PGE/ Yuba
County Water Agency's power purchase contract?

DR. HOUSE: PG&E, or whoever gets the Col gate
facility, or YWCA when they get the license in 2014.

MR MONA: O 2016, | thought?

DR HOUSE: '16, excuse ne.

MR. MONA: Ckay. Oher than the State Board's
deci sions, water releases from Yuba water reservoir for
fish, what other operation factors can contribute to these
potential |osses of revenue under the new market
structure?

DR. HOUSE: Any operating constraints such as
changes in the mniml pool level, or flood storage
requi renents, those could be affected in the springtine.
In the sumrertime, it would be -- | think the main change
woul d be change in the m ni rum pool |evel woul d detern ne
the ability of the operator to generate, or to not
gener at e.

MR. MONA: So the Board's proposed fishery

requi renents woul d not be the only basis for effects on
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t hose revenues. Oher factors such as water being
reserved in the reservoir for water transfers, would that
have an effect on those revenue | osses that you've --

DR. HOUSE: |If that inpacted the ability to generate
electricity when it was needed, yes, it could.

MR. MONA: Thank you very nuch.

H O BROMN: Any questions, Alice?

M5. LON No questions. Thank you

---000---
CROSS- EXAM NATI ON OF YUBA COUNTY WATER AGENCY
BY THE BOARD

H O BROM: |Is there a daily differential power
rate for peak and off peak?

DR. HOUSE: There's an hourly differential

H O BROM: \What is that?

DR. HOUSE: That's one of the things | wanted to --
and, actually, my attorney's going to yell at ne real
soon, but | have another --

MR. LILLY: You can go ahead.

DR. HOUSE: -- thing that -- | guess you guys have
been squabbling over this, so | didn't bring this up at
the advice of ny attorney. But what this does --

H O BROM: |Is this an exhibit?

MR, LILLY: Just so we're clear, | told himno new

exhibits on summari zing his testinony. But ny
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under standi ng was in response to questions fromyou

M. Brown, if a new exhibit would help illustrate his
answer, that that's your discretion. But there's,
certainly, no blanket issue on that. So | just told him
not for his sumary.

H O BROM: | think that's good counsel. Just give
me an estinmate of what the power differential is on a peak
day, if there is one?

DR HOUSE: Okay. What this table does, is this
shows you for each nonth since the -- since we went to the
new market, the mninumprice for electricity for that
nmont h, the average price of electricity for that nonth
fromthe PX and then the maxi mum price

See, and then | graphed over here. So you can
see in June of this year it went fromzero to -- this
is -- this is in dollars per negawatt hours, so 13 cents
per kilowatt hour. And so that's --

H O BROWN. Ckay.

DR HOUSE: |In answer to your question, this shows
you the nagnitude of prices that have been recorded out of

the PX during the |ast year.

H O BROM: Al right. | think that would be
hel pful. Wy don't you nmark that as an exhibit and see
t hat everybody -- we'll nmake sone copies.

MR. LILLY: For the record, the figure that
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Dr. House has been referring to, we will offer as Exhibit
S-YCWA-28. And we will make sure to get copies for
everyone and, of course, six for staff.

H O BROMWN. Ckay.

MR, LILLY: And we can probably do that during the
br eak.

H O BROM: Al right. Do you have any redirect,
M. Lilly?

MR LILLY: No, but at this point I would like to
of fer the exhibits, if I nmay do so? W would like to
offer --

H O BROMN: There are two exhibits now?

MR LILLY: Well, I think we've got three. W' ve
got the Exhibit S-YCWA-5, which was Dr. House's
qual i fications.

H O BROWN. Ckay.

MR LILLY: SYWCA 12, which is Dr. House's
testimony, and then this new table, which you, M. Brown,
just asked about, which would be S-YCWA-28. So we woul d
of fer those three at this tine.

H O BROMW: Ckay. Any objections to offering those
exhibits into evidence? Gkay. Seeing none, they're so
accept ed.

And no redirect?

MR LILLY: No redirect.
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H O BROM: Ckay. Then there's no recross. And
we'll take a 12-minute break.

MR, LILLY: Before you hit the gavel, | just wanted
to tal k about the order of witnesses. M. M nasian, he
cal l ed ne over the weekend and asked if Steve Cramer, his
wi tness, could testify now before Donn WIson who's our
| ast witness just because M. Cramer has a schedul e
problemw th tonorrow. And | told himthat was fine with
me subj ect, of course, to your approval

H O BROM: Al right.

MR LILLY: But | want to let himgo ahead with
M. WIlson, if that's all right with you.

H O BROMN: And you're proposing that after the
break?

MR LILLY: Yeah, inmediately after the break.

H O BROM: Al right. Any objections to that from
anyone to accomodate M. Cramer? All right. You' re not
objecting, M. Mnasian, are you?

MR. M NASIAN: No. But |I have an addendum On the
theory that | always ask for something nmore, so let's hear
it.

H O BROM: M. Baiocchi?

MR, BAICCCHI: M. Brown, | believe that Pau
M nasi an has two witnesses. So they're going to be

pi eceneal, so you understand that. So, fine, if
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M. Cramer wants to put on his testinmony, fine, but it's
going to be pieceneal. So it will be Craner and then it
will be WIlson and then Paul's second wi tness.

H O BROM: Is that what you're proposing?

MR. M NASIAN: No. | have a scheduling problem

MR BAIOCCCHI : Well, it's Paul's --

H O BROAN: One at a tine.

MR. M NASIAN: Fred Reid is the head of Ducks
Unlimted for the Western United States. And he has to be
in Washington tomorrow. So | asked M. Lilly and
M. WIlson, if they could bear with us and |l et us do the
testimony of Craner and then Reid. And then we will cone
back to Donn W/ son.

MR, BAIOCCCHI: So it will be Cramer and Reid?

MR MNASIAN: |If that is agreeable.

H O BROM: Ckay. All right. Now, | see no
further objections. W'IIl do that after the break and
we'll take a 12-mi nute break.

(Recess taken from10:38 a.m to 10:51 a.m)

H O BROM: Cone back to order. | have an
announcenent that | would like to make for tonmorrow s
hearing. W'Il conclude tonorrow s hearing at 3:00 p. m
in the afternoon, or just a few mnutes before. So you
shoul d plan your cal endars appropriately.

M. Mnasian, you're up.
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MR MNASIAN. M. Hearing Oficer, could | ask

that M. Craner be sworn?
H O BROMW: M. Craner, do you promse to tell
truth in these proceedings? |If so answer, | do.

Sout h Yuba Wat er

MR. CRAMER: | do.
H O BROM: Be seated.
---00- - -
DI RECT EXAM NATI ON OF SOUTH YUBA WATER AGENCY
AND CORDUA | RRI GATI ON DI STRI CT
BY MR M NASI AN
MR. M NASI AN. Is your nane Steven P. Cramer?

MR CRAMER It is.

t he

MR M NASIAN. And is the testinony supplied by the

this proceedi ng?

presented on both behal f of South Yuba and the Brophy

Wat er

MR, CRAMER It is.

MR. M NASIAN: And is that testinony, actually,

Districts?

MR. CRAMER: Yes.

MR. M NASIAN:  And woul d you describe your --
MR. CRAMER: This is not worKking.

MR. M NASIAN: -- your professional and work

experience in regard to fish biol ogy?

MR. CRAMER: | have been a practicing fisheries

District the testinobny you prepared in
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bi ol ogi st for 25 years. The first 12 years of nmy -- first
13 years of ny career were with the Oregon Departnent of
Fish and Wldlife, where |l was a researcher. |n 1987, |
started my own consulting firm And at that point, |
began doing work in the Central Valley, in the past 12
years sanpled juvenile mgration of juvenile chinook in a
variety of streanms in the Central Valley including the
Yuba River. And the focus of ny career has been
popul ati on dynam cs of chi nook sal non, steel head, other
anadr onmous speci es.

MR. M NASIAN. And did we supply an updat ed-version
of your qualifications as Exhibit 2.1 of South Yuba Water
District?

MR CRAMER  Yes.

MR. M NASIAN:  And you presently reside and work out
of Portland, but work in the Wstern United States in
regard to anadrompus fish issues?

MR, CRAMER: | do. | have staff in the California
ar ea.

MR. M NASIAN: Wyuld you like to summari ze your
testimony for us?

MR. CRAMER: Yes. First, I'll begin by talking a
little bit about the past. | need to bring sone updated
infornmation that we testified to previously in the 1992

hearings, they are pertinent to additional surveys we did
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in 1993 at the site of the South Yuba/Brophy diversion
' mgoing to use an overhead here, so I'Il just stand up
and tal k.

This map, | apologize for its quality. |It's
right out of my testinony.

MR MNASIAN. Is it Figure 1 of your testinony?

MR CRAMER: It is. This will help give us a little
orientation of where we did research in '93 and the site
of research that had previously been done by others.

First of all, the Yuba R ver flows downstream of
this direction. The South Yuba/Brophy diversion is,
actual ly, on an oxbochannel that is right above the
Daguerra Point Damat this point on the diagram The
canal that this water wants to travel to and is used by
the South Yuba and Brophy Irrigation Districts is
substantially renoved fromthe river and al so has the
uni que situation that it is not adjacent to the actua
di version structure.

The rock | evee that has been described is shown
here. The water passes down this oxbochannel, it goes in
front of about a 300-foot-long rock gabion, that has been
referred to, variously, as a rock gabion fish screen, |'ve
referred to it as a porous dike in the past.

Water filters through that gabion into this |arge

di version pond. Here's an inportant elenent of it. W
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took a | aser-neasured di stance, the distance fromthese

pi pes that take water out of that diversion pond is over
250 yards from where the water first strikes the upper end
of the actual diversion structure.

So it's a substantial distance across this pond
that creates a situation where as the water filters
through this gabion, there is very little opportunity, in
fact, there's no detectable point of velocity hot spot
along that entire gabion. There's kind of a buffering
hydr ol ogi c ef fect of having that |arge pond there that
separates the actual focus diversion point fromthe
filtration gallery that the | evee creates.

Now, back to 1993 there was studies done by Ca
Fish and Gane -- or 1992 where they rel eased juveniles at
the head end of this diversion area, allowed themto swim
all the way through. They had a trap that had fences or
netting conpletely across the stream at the bypass channe
at the lower end and recovered their marked fish there.
They estinated the survival through here.

In ny 1992 testinony, we went out and, actually,
got their data sheets. Because | have done a nunber of
t hese kinds of studies, there is always an el enent of
insufficiency in the sanple gear. And in that case, they
had assunmed their sanple gear was 100-percent efficient.

The captures were exactly what they had reported
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what the survival was. And in their estimates, they did
four different experiments where they rel eased marked fish
at the upper end and all owed themto pass through. And
then unreported in their report, but we did find and
present the actual data sheets showing the data, they did
rel ease fish, marked fish directly in front of their traps
at the | ower end.

In that experinent, they recovered only 38.6
percent of the fish that they released four neters in
front of the trap. That is a fairly expected and
predi ctable kind of result fromthe studies that we've
done in a variety of streams. You would expect a fair
amount of inefficiency, even though they attenpted to sea
off the stream

They're working with small juvenile chinook and
they find gaps and they can pass through short distances
of gravel. So they had 33.8 percent here, that was the
| owest percentage they ever got in any experinent they
did. The four released groups up here, nore than 33.8
percent were recovered down here.

So in a sinple scientific manner, you would treat
any study -- if it was reviewed in the literature, it
woul d have to be done that way. It's the way that we do
wherever we do studies, be conpared to the catch rate at

the | ower end, the survivals would all come out over a 100



CAPI TOL REPORTERS (916) 923-5447
1141



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

percent.

They clearly don't nake fish, so that's part of a
sanpling error, but sinply stated there the conclusion is
that there is no indication of nortality passing through
that area. We went back to do further study, in 1993, to
see if there was any evidence of fish going el sewhere.

Now, when we did that, we did sanpling in a
uni que | ocation. W went back to the diversion canal. |If
any fish were escaping through the porous dike, they'd be
very difficult to detect in this very large pond. So the
pl ace that they woul d be aggregated, where you coul d get
your hands on them would be in this diversion canal

We placed fyke nets in that canal. Fish, the
pipe -- there's two pipes that poured water out into the
canal during 1993. Mst of the season it was all one
pipe. W had our fyke net fitted to the tail end of that
pi pe. Wen | say, "fitted," it was fitting right at the
spill out of that pipe. This is the subject of a report
which is attached to ny testinony. And so it has been
submi tted.

The finding was that as we fished that -- from
the very first day that any w t hdrawal s were done, through
md July, we only captured 17 -- is it 17 or 19 chi nook --
make sure | get that nunber right. 17 chinook and 2

steel head fry. And our dates of fishing were May 7th
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t hrough July 22nd.

Now, we put 194 fish into our net at the mouth
end of the net to see if any could escape. After a
24-hour period we had 194 chinook still in there. And
these were larger, as large as the fish, they were,
actual ly, gathered fish fromin the Yuba, so they were the
standard size of fish in the Yuba River at that tine.

Anot her point, there was sanpling going on out
here in the Yuba River, so we could see what nunbers of
fish going by. And this sanpling out here was done on the
Hal | wood- Cor dua screen on the opposite bank of the river
And the Cal Fish and Gane gathered those data. Here's the
actual sanpling results that we obtained.

The upper graph here shows what was going on as
an index at the Hallwood-Cordua fish screen. This would
be sanpling out of the open river. And these would be
fish that are captured in the bypass that returns themto
the river.

You note that the peak -- these are nunbers of
fish along the vertical axis, this is the date along the
hori zontal axis. Sharp peak in nunbers of fish in late
May. It had declined to near zero by the very end of My
and the sanpling stopped thereafter

The bottom graph, sane tine scale along the

bottomis now the nean [ engths of the fish. And the
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triangles here show the | engths of fish that were
represented in the upper graph. |In fact, these triangles
are the nean lengths of fish going by the Hallwood- Cordua
screen. So they are actively migrating down the stream
You can see that they, generally, are under 80
mllimeters

Now, we captured 17 chi nook during the course of
our sanpling in that canal that | have indicated on the
diagram Those 17 chinook were all substantially |arger
It had no overlap with the size of any of the fish
captured out here in the Hal | wood- Cordua fish screens.

MR. M NASIAN: And are those represented by the
bl ack dots?

MR, CRAMER: Yes, those are the black dots on the
di agram here.

MR. M NASIAN. What's the significance of the size
di fference?

MR. CRAMER. The key indication here is that the
fish captured coming out of the -- and that is coning out
of the diversion pond entering into the canal -- are from
a different population, obviously, than the fish that are
passi ng down the river.

By a, "different population," what we conclude as
we | ook at the flow records there was a fl ood event back

in January where the flows at Marysville exceeded 20, 000



CAPI TOL REPORTERS (916) 923-5447
1144



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

cfs, there was evidence of debris left on top of the
porous di ke, that constitutes the screen for fish,
indicating it was overtopped back in January.

We can only surmse that there nust have been
fry, at that time, deposited in the canal -- into the
pond, that now when the actual diversions began, those
fish had grown substantially and em grated when we -- when
the diversion was initiated.

So there is no indication here of any fish
swi nmi ng t hrough the porous di ke during the time of any of
t hese diversions. The fish that we're sanpling do not
match. In fact, they were nmuch larger. |If there was any
expectation they m ght swimthrough the dike, they should
be much smaller.

They woul d be fish that could fit through tiny
crevices. And these are substantially larger. |In fact,
you can see that there are individuals up to 160
mllineters, whereas, rarely are they over 80 back in the
river. So that was the key finding, the fish that were
there are very | arge.

Now, we did also catch two steelhead fry. And
say, "steelhead," sinply that they were rai nbow. They
were Oncorhynchus nykss. W don't know their parentage.
We know we caught two fry. They were under 35 mllineters

in length. So they would be, substantially, smaller than
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any chi nook shown on this graph

There's a variety of ways those could have gotten
in. But the one that we would guess: Probably, those did
get through the gravels. They're snall enough to get
through. It is conceivable that they could have been from
fish that spawn in the pond. W saw none of that. So we
really don't know, but we caught two.

Now, the next point that you have to surm se,

t hen, when are the diversions and how does it conpare to
the size of fish that might be coming through? This

shows -- this is Figure 3 fromnmny testinony -- the average
nmont hly diversion rates through that structure. And you
can see that it's usually in late April and, certainly,
strongly in May that the diversions begin.

By this time, the mean lengths out in the Yuba
River are usually over 80 mllineters -- or not over
that's a nisstatenent, 60 to 80 mllineters. Again, that
woul d be the size that we did all our testing. And it
woul d be, substantially, larger than the two tiny
steel head fry that we found there.

So when there is water diversion, it is very
unlikely that any fish are of a size that would allow t hem
to escape to the gabion. There is no evidence gathered by
any of the studies that would indicate that that is

happeni ng.
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My testinony indicates that there is studi es done
by United States Fish and Wldlife Service, they sanmpled
back -- there's al so studies done by Cal Fish and Gane,

t hey sanpl ed back in behind the gabion, in other words, in
t he di version forebay pond.

And the fish they captured, also, were |arger
They -- the U S. Fish and WIldlife Service concluded those
fish were probably deposited there by overtopping of a
| evee in the sane way that we concluded fromthis data.

MR. M NASIAN:  Wboul d you now direct your attention
to the predation work and the attenpt to | ocate whether or
not there were hot spots where the fish were being pulled
into the rocks and inpi nged?

MR. CRAMER: Ckay. Now, | need to go back to the
map, and this is Figure 1. W had -- there's been
sanpling out here to | ook at predation in several places.
The thought is that there may be a concentration of
predators al ong the base of the gabion right here, but, in
fact, we have conducted snorkle surveys, Cal Fish and Gane
conduct ed el ectrofishing through this whole side channel
And we conducted scuba and snorkel surveys behind in the
di version pond, so did U S. Fish and Wldlife Service.

None of those surveys reveal ed any concentration
of squawfi sh, although, squawfish were present. And those

were the primary predator -- predatory fish identified.
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The surveys by U S. Fish and Wldlife Service -- yeah,

U S. Fish and Wldlife Service reported, | believe, from
1988, could be '89, but it was given in the 1992 heari ngs,
found 12 adult squawfish along the face of this berm In
our surveys, in 1993, we found 19.

The Cal Fish and Gane, Lower Yuba River
Managenent Plan reports on data from sanpling of squawfish
inthe main river. Their data shows that the average
concentration of squawfi sh out here is 150 squawfi sh per
1,000 lineal feet of shallow pool, that's a deep pool; 250
per 1,000 |ineal feet of shallow pool. |In other words,
nore in shall ow pools.

The range there was 150 to 250 squawfi sh per
1,000 lineal feet. |In this case we have about 600 |ineal
feet in the sanpling area. W had 12 adults by one study
and we had 19 adults during our study. There were also
juveniles in the area.

Cal Fish and Gane conducted el ectro-fishing in
this area. This is part of the 1992 testinmony. They
captured in the mdrange of about 46, | think, squawfish.
Few of those -- the largest squawfi sh they captured by
electro-fishing in here was 24.8 centineters. Squawfish,
general |y, becone piscivorous, that is the time that they
begin to prey on juvenile fish when they reach about 20

centinmeters. The |argest squawfi sh they caught was a
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smal | adult. Squawfish get double that size easily.

And their rate of predation on juvenile salnon is
related to their size. Larger ones prey at a higher rate.
So all of the sanpling shows -- no sanpling shows high
concentrations of squawfish in the back area. No sanpling
shows nunbers of |arge squawfish in the area. And no
sampl ing shows indications of escapenment through -- into
the diverting pond through the gabion

MR. M NASIAN. Wyuld you bring that to a concl usion?
Is the nortality at the gabion, through the gabion any
worse than if a stainless-steel nodern, self-cleaning
el ectrical -powered screen were installed?

MR. CRAMER. Wthin nmy testinmony | have stated that
this is -- there is no indication fromany of these
studies of nortality there. There's been suggestion, but
all of the data, as |'ve explained here, do not show
abnormal presence of predators, nor do they show high
nortality in this reach.

So the answer, by default, has to be: No, it's
not higher than with a screen, because there's no
i ndi cation of any notable nortality in this reach

MR. M NASIAN: Okay. Do you have an opinion to
summarize it, as to whether or not this is a
state-of-the-art nethod of protecting juvenile anadronous

fish in the Yuba R ver?
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MR, CRAMER: | would hesitate to use the word
"state-of-the-art,"” but | would say this perfornms as
effectively as any state-of-the-art device --

MR. M NASI AN  Okay.

MR. CRAMER: -- for preventing juveniles from
entering the side channel. One thing | would note, and
did in ny testinony, we have done testing on a variety of
di fferent screens throughout the Wst Coast.
State-of-the-art screens, largely, prevent fish from
passing into a water diversion, but they are not perfect.

Rarely ever does the testing after the
installation of a state-of-the-art screen show that there
are zero fish passing down that area. They captured the
two steel head fry we got there, those would be the nost
problematic for any screen to prevent -- any little crack
nook, or cranny anywhere would enable a few of those to
get through. And nost screens still show fish escaping
t hr ough when you sanpl e bel ow them after their
install ation.

MR. M NASI AN:  You understand that the proposed
deci si on proposes that we go out and study this nore.
What would we study in regard to predators, in your Vview,
ef fectively?

MR. CRAMER: First, | have to say, there's no

scientific data suggesting that we need to study this any
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further. Al of the data suggests that there is no
predat or problem However, there are, certainly, those
who have said that they think that there is one.

If we need to supply nore data, we'd have to
first ask: How would that be any nore satisfying than
what we've done before? But the way | would do it -- and
we have done predator studies, | directed those in the
Col unbia River for a nunber of years. W' ve done them on
t he Sacranento.

You need to estimate two things. You need to
know how many predators are present and then you estinate
t he nunber of juvenile chinook, or the nunmber of juvenile
sal noni ds that they are consuming. So we would, actually,
establish sanpling sites in the main stem W would
establish sanpling sites in the diversion channel

Wth that we would, actually, do mark recapture.
In other words, we would capture squawfish, we would
evacuate their stomach contents by punping to estimate how
many fish they had taken. W would tag the squawfi sh and
rel ease them so that you could, then, fromthe marked to
unnmarked ratio estinmate the abundance of squawfish

So you woul d be | ooking at abundance in the
channel , abundance in the river and conparing the two to
see if you have any different rate of consunption of

juvenile chinook, or if there is any different popul ation
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size in the two areas.

MR. M NASIAN: Let's assune for a nmonent that the
evi dence shows that there are predators in the nmain stem
and that they are eating juvenile, has any policy decision
been nade in California to elimnate the squawfish as a
predator to your know edge?

MR. CRAMER: To ny know edge, there's no policy
decision to use any form of predator control

MR. M NASIAN:.  Would you direct your attention, now,
to the elenments of the proposed decision regarding
tenperature and your opinions in regard to the effects of
attenpting to maintain tenperature and flow in the Yuba
River in the springtine according to the reconmendati on?

MR. CRAMER. GCkay. |'mgoing to address both

tenmperature and fl ow together, because they are really

interlinked. First of all, the proposed rule says that
there would be a pulse, and it uses the word "pul se," flow
in the spring to -- I"'mnot exactly sure of the |anguage,

but to enhance outnigration of juvenile chinook.

Here are key points about what happens when you
have flow effects on juvenile chinook. And we've studied
these in the Central Valley and in the Col unbi an Basin
extensively. First, migratory responses of the chinook
parr and snolts key on changes in flow, rather than the

magni t udes of fl ow.
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Secondl vy,

chi nook parr and snmolts to mgrate,

sharp increases in flow wll

| ast less than five days. Very inportant, it is a

short-termeffect. |

m gration of juvenile chinook

speci al warm

events,

stimul ate

but the stinmulus wll

ncreasi ng tenperature will simnulate

you can cause fish to nove just

because tenperatures are going up

And then finally here, under stable flow an

t enperature,

you have no special stimuli of either,

juvenile chinook will

physi ol ogi cal

to mgrate.

keys --

So they won't avoid nmigration if you don't

d

So if you have -- you have

t hen,

del ay outm gration evidently unti

physi ol ogi cal keys signal the tine

give themany stinuli, they would just go on the
physi ol ogi cal keys, signal the tine to nmigrate.
And we'll show some exanples of that in the

Central Valley.

fact, since 1993 in the Stanislaus River.

We studied this for a nunber of years,

in

And this is a

couple of points that are included in ny testinony from

t he studi es conducted there. W had opportunity to

fluctuating flows and | ook at specific exanpl es of what

happens and here are the points:

do

The nunber of outmigrates remain elevated for

nore than five days following a junp in flow, repeat

exanpl es of that.

so keep that

in mnd,

that's been about a doubl i ng,

ed

in

no

And increase in flow from 310 to 560,
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1995 had the sane result on juvenile chinook than a |arger
magni t ude pul se had in 1993.

In that case, it started at about the same, 390,
but junped all the way to 1360. And then in 1994, junped
from340 to 1170 cfs. So the smaller increase had the
sanme effect as the |arger increase.

In the absence of any sharp changes in flowin
1996, the outmgration of chinook smolts still peaked
about md April and nid May, although the period of the
hi gh catches was nore protracted. It was protracted over
two to three weeks, rather than over two to three days.
That woul d have been associated with pulses in flow

MR. M NASIAN. Did you do work for Departnent of
Water Resources in terns of judging nortality of snolts
when they left the Yuba, the Feather, and the Sacranmento
and goi ng through the Delta?

MR CRAMER  Yes, | did. That work woul d have been
done. | did extensive analysis of coded-wi re tagged
recoveri es and used an anal ytical process called cohort
analysis to estimate survival to age two. And we conpared
groups released in a variety of different places and al so
| ooked at strain rates.

And the one thing that those things showed was
dramatic i nprovenent in survival as you trucked fish and

rel eased themin the Delta rather than upstream In
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particular, there were events in 1980 where there's a very
bal anced design and so you could elimnate other factors.
And in that year there was a fourfold benefit of rel easing
fish in the -- down in the estuary as conpared to

rel easing in the Feather or the hatchery.

MR. M NASIAN: Since we're over our time, in fact,
we're over our time, M. Cranmer, would you briefly
sunmari ze for Menber Brown what you think the affects of
mai nt ai ni ng these col d-water tenperatures through the
peri od of February, March, April, May will be upon the
timng and the nortality of juveniles in the Yuba River?

MR. CRAMER: Ckay. Let ne show you one figure to
make that point. 1'd like to have five or ten mnutes to
make that point, but this is very consistent up and down
the West Coast, that when you -- that tenperatures and
flows are the queues that fish use to deternine their
mgration timng.

Al so, those sane tenperatures and flows are the
conditions that determine their growth rate that spring.
So as a result, what we find -- and here is a published
study that has cone out since the |ast hearing that
confirms the testinmony | gave then

This is data fromthe South Unpqua River. Wat
it shows is we have the nedian nigration date on the

vertical axis and the average spring tenperature in the
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river. They found as the tenperatures were warner, the
medi an mgration date was earlier. As tenperatures were
cooler, the nedian mgration date was | ater.

What's noteworthy here is the difference between
the warm and cool springs is alnmpst two nonths in
mgration timng. W found that sane effect on the Rogue.
There is evidence of that same effect in the Yuba River
fromthe history of data at the South Yuba -- or at the
Hal | wood- Cor dua screens.

So what would happen is, if we -- |'mdeeply
concerned about the proposed rule, what it proposes for
constant flows in the nei ghborhood of 1100 cfs and a
reduced tenperature at Marysville, so that's all the way
at the bottomend, essentially, of the Yuba River. That
inalowflow-- in naturally lowflow year will be out of
synchrony with the conditions in the Delta.

VWhat will happen is, if you keep the flows high
and tenperatures cool, cooler than the rest of the Central
Val |l ey system then fish will linger in the Yuba River.
They will survive just fine there, but then they have to
swi mthrough the Delta.

The rest of my testinony goes on to show there's
major nortality problenms in the Delta. Wth increasing
tenperature, you get increasing nortality. That's well

established by work with the U S. Fish and Wldlife
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Service. And in lowflow years if we cause themto stay
| onger, everything we hoped to gain in the Yuba River
woul d be nore than depleted by what we would | ose as they
pass t hrough the Delta headed to the sea.

MR MNASIAN:. M. Cramer, would you sit down for a
nonent. Would you invite cross-examination on the
guestions of whether or not dewatering of redds is, in
fact, always fatal or detrinental to fish? And would you
al so invite questions in regard to the reasonabl eness of
the flow rates and the tenperatures in terms of growth
rates? And with that we woul d concl ude.

MR CRAMER | would invite those.

MR. M NASI AN:  Good. Thank you.

H O BROMW. Ckay. You ready for cross?

MR. M NASI AN:  Yes.

H O BROM: M. Ednundson hasn't shown up yet, has

he?
MR FRINK: No, sir.
H O BROM: M. Gee, are you going to have cross?
MR. GEE: Thank you, M. Brown.

/1

/1

/1

/1

/1
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---000---

CROSS- EXAM NATI ON OF SOUTH YUBA WATER AGENCY

AND CORDUA | RRI GATI ON DI STRI CT
BY U. S. DEPARTMENT OF | NTERI OR, FI SH AND W LDLI FE SERVI CE
BY MR CEE

MR CGEE: M. Craner, ny nanme is Ednund Gee. |'m an
attorney with the Department of the Interior. And I have
sone questions for you today.

"Il start off with a hypothetical, but -- unless

M. Brown would prefer -- is it true that pikemn nnows and

other predatory fish are opportunistic, and when | say

"opportunistic,"” | mean that they feed on fish near to
t henf

MR CRAMER. |I'msorry, that they feed on fish that
what ?

MR, GEE: That are near to them

MR. CRAMER:  Yes.

MR. CGEE: (Okay. And there are pikem nnows in the
Lower Yuba River, right?

MR. CRAMER: Yes, there are. Incidentally, the
pi kem nnows are the squawfish as | tal ked about.
Squawfi sh, pikem nnows, sane thing.

MR. CGEE: | understand. Thank you. 1Isn't it true
that there is a deep pool in front of the rock gabion --

MR. CRAMER: Yes.
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MR CGEE: -- the levee fishery?

MR. CRAMER:  Yes.

MR. GEE: And in your experience as a fishery
bi ol ogi st, would an adult pikem nnow consunme a juvenile
salnmonid if it canme into its holding area?

MR CRAMER: If it's hungry, yes. And let nme --
that needs to be answered a little bit further. A
pi kem nnow s ability to catch juvenile chinook is
dependent on the size of the juvenile chinook. It can
catch littler ones easier than it can catch bigger ones.

And, of course, if the pikeni nnowis bigger, it

can catch bigger ones. You' ve got a whol e size-dependent
rel ationship going on there. But it is true, if they are
within their vicinity that they woul d seek to eat that
j uvenile chinook.

MR CGEE: If that salnbn were, say, to neasure 40
mllimeters --

MR, CRAMER: 40 millimeters would be a size that
woul d be highly vulnerable to predation by squawfi sh

MR CGEE: (Okay. And | would like to talk alittle
bit about diversion through the channel. 1Is it true, that
i n your professional opinion that when 400 cfs is diverted
to a channel that there will be a particular anount of
fish associated with that bl ock of water?

MR. CRAMER: Yes, there would be.
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MR CGEE: And let's just say for the sake of
argunent, there's ten fish in that block of water. Is it
true, that if those ten fish in that 400 cfs of water
woul d be concentrated into some snaller block of water
there is a diversion taking place through the gabion?

MR. CRAMER: Yeah. What you're saying is if they
can't pass through the gabion so they can go through the
bypass water, there would be | ess bypass water than there
was i nconming water.

MR CGEE: Ckay.

MR. CRAMER: So they would be concentrated by that,
yes.

MR. CGEE: (Ckay. So hypothetically speaking, if you
were diverting 360 cfs through the gabion, it would | eave
40 cfs in the bypass?

MR. CRAMER  Correct. Yes.

MR CGEE: And is it likely that that ten fish that
we were tal king about, hypothetical ten fish, now woul d be
concentrated into this 40 cfs block of water would be nore
susceptible to predation?

MR. CRAMER: Yes. |If you had a fixed nunber of
predators and a fixed opportunity that would increase the
predators' opportunity to take those fish

MR CGEE: |If I could refer to your witten testinony

on Page 6. And | believe that's Exhibit SYWD-2. You
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refer to a report by Smth?

MR CRAMER  Yes, | did.

MR GEE: And | believe it's the third sentence and
it states,

(Readi ng):
"Smth (1990) did not observe any substantial
predator activity in front of the rock levee in
1989, nor had Konnoff in the 1998 study."
Isn't that correct?

MR. CRAMER: Correct.

MR. M NASIAN: For clarification, Smith is US. Fish
and WIldlife and Konnoff is California Department of Fish
and Gane.

MR CGEE: M. Craner, did you read that report?

MR. CRAMER: | did.

MR. CGEE: Where did Snmith, he or she -- did she say
this quote?

MR. CRAMER: | would have to pull that report back
out. And | don't have it in front of ne to do that for
you, but we, certainly, could and resubnit the exact quote
that I"'mreferring to there

MR. GEE: In the next paragraph on Page 6 it
stated -- this is the second sentence -- it says,

(Readi ng):

"Since other studies denonstrated that predator
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abundance in the diversion in the channel was
| ow, that predation to juvenile chinook was
also | ow. "
It continues. |'mwondering what are these ot her
studies that you're referring to?

MR. CRAMER: Let ne get to your spot, |'m not
tracki ng you.

MR. M NASI AN:  Yeah

MR. CGEE: | was on Page 6, bottom paragraph. And
it's the sentence that begins with, "Since other studies
denonstrated. "

MR. CRAMER  \Where's the sentence, "Since other
studi es denonstrated"? |'mnot finding the sentence that
begi ns, "Since others."

MR CGEE: Ckay. Again, I'mreferring to your
witten testinony. Do you have that in front of you?

MR CRAMER | do.

MR CGEE: (Ckay. |It's the very |ast paragraph on
Page 6 under the heading, Roman ||, Experinents and
bservations --

MR. CRAMER. Ckay. |I'msorry. Let nme |ook at what
| said there.

MR. CGEE: M question is: Wat are those other
st udi es?

MR. CRAMER: \What this -- the heading of this, you
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have to read the first sentence

(Readi ng):
“I'n 1993 SB Craner and Associ ates undert ook
field studies."”

Anyt hi ng other than 1993 studies by us, which
woul d have been after those previous studies, are the
other studies. So they would be all under "cited."

MR. CGEE: So these are studies that you undertook?

MR, CRAMER: We undertook studies in 1993.

MR CGEE: Ckay.

MR. CRAMER: And this begins our description of
those studies. The reference here is back to the Konnoff
and the Smith study.

MR, GEE: Oh, so these other studies are the Snmith
and the Konnoff studies?

MR CRAMER  Yes.

MR CGEE: And if you can flip to Page 16. You nade
sone reference, at least, in this portion of your
testinmony, to Stanislaus studies; is that correct?

MR. CRAMER: Yes.

MR CGEE: |'mwondering if you could clarify. Are
any of these studies conplete and accurate estimates of
the entire outnigration period?

MR. CRAMER: The studies perfornmed -- the citations

here di scuss certain tine periods and specific events.
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They do not discuss an annual total nunber of nigrants.
And there is no reference to that. And, no, there was no
conpl ete estimate of the nunber of outnigrants.

MR. CGEE: Thank you. And was there a study plan
that included pul se flows that test your theory that pul se
flows will facilitate outm gration?

MR. CRAMER: You're asking: Was there a test of
that theory?

MR CGEE: Right.

MR. CRAMER  Yes, there was.

MR. CGEE: (Okay. By yourself, your conpany, or --

MR CRAMER Yes. |In fact, | have it here to show
We did do that study.

MR. GEE: Can you reference the date?

MR. CRAMER It was conpleted in 19- -- actually,
we' ve been sanpling alnost all years in the Stanisl aus
Ri ver since 1993. This is the 1995 data and is referred
toin ny testinony. Here it is. Ckay.

MR. CGEE: That's Figure 6; is that correct?

MR M NASIAN. This is not --

MR. CRAMER. This is Figure 6 of my -- | think this
is Figure 6 of the -- no. This is not -- this is Figure 6
out of the report that | took it out of. This is not
submi tt ed.

MR MNASIAN We will mark this as a South Yuba
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exhibit next in order. And I'll give you the nunber in a
nonent .

MR CGEE: That's fine. W'Il go to the next

guestion. | just wondered where you based -- did you do a
st udy?

MR MNASIAN. | think he wants to respond to your
guesti on.

MR, GEE: That's fine.

MR. CRAMER. (Ckay. Here's the way the study goes.
In this year here, the line here shows the actual flow
The shaded areas are the estimted total passage of
juvenile chinook at our site at Oakdal e, which is about 40
on the Stanislaus River. And this is 1995 data.

What happened was the flows were runni ng down
here -- the flowis given on the right side Y axis, while
t he nunber of chinook is given over here on the left side
Y axis. \Wat you see is that flows were running down in
t he nei ghborhood of 300 cfs in early April.

W increased those flows in early April from 300
up to about 600 cfs. At the point of that increase, there
was a sharp response of juvenile chinook mgration seen by
this peak in nunmbers of juvenile chinook passing. Five
days later, the flow was bunped again, very little
response.

There were three subsequent peaks, little mnor
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spikes in flows spaced at ten-day intervals to see what
they could trigger. And there was very little response of
juvenile chinook mgration. So the conclusion was that --
as those bullet items that | stated previously, is that
you get an initial response on a change in flow, it's not
t he magni tude, you get nuch higher flows nuch | esser
response.

The first change in flow triggered the mgration
And subsequent attenpts to get it to trigger didn't
acconplish anything. So -- and the response |asted |ess
than five days.

MR. CGEE: Thank you. M. Craner, are there any
ot her studies that woul d support your conclusion as to the
base flows aside fromthe ones that you've done?

MR. CRAMER: Many, many. And | cited several in ny
testimony. On the chinook -- I'"msorry, on the Rogue
River we did extensive studies, there | |led studies for
the Departnent of Fish and Wldlife for 12 years.

We had one very significant event that was
probably the first tinme in nmy career that | was alerted to
this, in fact, we had a record-breaking rainfall event in
m d August caused by thunderstornms. |mediately follow ng
that event, there was a major outmgration of juvenile
chi nook. And we had those marked, we tracked them as they

noved downstream
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And as we did that, the pulse in nunbers of fish
followi ng that event |asted only a few days then tapered
off for the rest of the season. There was few fish
novi ng. And by the end of the season, a |arge nunber,
agai n, noved in Cctober

So not all fish had been triggered, but there had
been significant movenent only for several days follow ng
that record-breaking event. That was a natural event.

And here's a controlled one. And this was part of ny
testinmony. There is on the Snake River. This was in
1994. So this follows after the testimony | gave in '92.
Anot her real strong denonstration --

MR. M NASIAN. This is Figure 4 of your testinony.

MR. CRAMER: Yeah, this is Figure 4 of ny testinony.
This is on the Snake River. \here at Lower G anite Dam
they, actually, sanple the nunbers of fish going by. The
dotted line shows the flows. The solid |line shows the
nunmber of fish.

The nunbers of fish are given on the left Y axis,
the flows given on the right Y axis. 1In early July,
fisheries agencies asked for a sharp change in flow and
asked it to be held at about 40,000 cfs on the Snake
River. That was an increase that had been running in the
nei ghbor hood of 12- to 13,000 just prior to that.

There was a sharp response of subyearling
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chi nook, so these would be fall chinook -- these would be
subyearling chinook Iike we have in the Stanislaus, or
like we have in the Yuba, throughout the Central Valley,
primarily, the fish mgrate as subyearlings.

This triggered a sharp novenent of fish right at
that tinme and then no novenent of fish, even though for
one whole nmonth we had these very high flows. As soon as
that flow was dropped, now, the dropping flow increasing
tenperature, as | had nentioned in ny bullet points,
triggered a foll owup noverent out here in | ate August.

So the pulse flow didn't nove the fish, it noved
some fish in the first couple of days, as soon as you
halted that, then the fish responded to natura
environnental stinuli and you saw a | ater novenent in
August .

MR. CGEE: Thank you, M. Cramer. | think you
answered ny question. | want to nove to Page 19 of your
testimony. You site to a report by Roper and Scarnecchi a;
is that correct?

MR. CRAMER  Yes, | do.

MR. CGEE: And | believe the point you're maki ng
there is warmer tenperatures stinulate earlier
outmgration. Is that -- is that a fair sunmary?

MR. CRAMER. Yes. |It's -- it's, generally, used --

it's tal king about the response to tenperature. There's a
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coupl e of studies cited here where the correlation was to
tenmperature. This is correlation to tenperature.

There's, also, a couple of studies where the correlation

is twofold, but it's the conbined effect of those | owflow
years having high tenperature are correlated with early

out m gration.

MR. CGEE: (Ckay. Do you have any information as to
t he success or survival of those fish?

MR CRAMER Yes. You can do that on severa
studies. In this particular study by Roper, no. The only
thing you can say in regards to that is this is natura
selection at work. If this strategy were a bad one, it
woul d have been elimnated by natural selection

You don't see natural responses done in a way
that's damaging to the fish. |If those fish survived
poorly, then selection would have noved for the fish that
did not respond to those stimuli in that way and woul d
have waited and migrated at a different tinme. So this is
a natural systemand that's why natural fish are
respondi ng.

MR. GEE: So no with your explanation stated, is
that --

MR. CRAMER. No specific data on this exanple.

MR CGEE: Okay. M follow ng question is: [In your

opi nion do fish need less water in a wet year than they
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need in a wet year for habitat purposes?

MR. CRAMER: For -- it's a leading question. They
have the sane needs for tenperature. They gain the sane
range of benefit fromtenperature and flow conditions. In
any year, given that the supply of food is the sane, which
does vary between those years, given that other conpeting
fish are the same, there's a whole lot things that are
gi vens, you're congressing wi thout a whole ot of other
things that go along with a dry year

But at any rate, the answer is: Tenperature and
the flow, they still have the sane range of desired
tenperatures and flows that they would prefer

MR CGEE: Ckay.

MR. CRAMER. Even if it's a dry year

MR. GEE: So are you saying that they need about the
same anount of water?

MR CRAMER Need is a word that | would have to
subtract fromny statenent. |It's not need. They work
wi th what they have. The key is how they respond to it.
My point was, stimuli. They respond to these events as
stimuli, which tells themwhen to migrate. |f we change
the stimuli so that there is asynchrony between what
happens in the Yuba River and what happens in the Delta,
the fish is in trouble. So it's not what happens in the

Yuba River that |'m concerned about, it's about that fish
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when he has to swimthrough the Delta.

MR. CGEE: Ckay. G ven your explanation, was it a

yes," with your explanation, a "no" with your
explanation? | just feel it is a "yes" or "no" question.
| was just wondering.

MR. CRAMER. Ckay. |If you have the word
"neither" -- | want to be careful that if I'mgoing to do
"yes" or "no," you better state it clearly.

MR CGEE: Ckay.

MR. CRAMER: Make sure I'msaying it to the right
wor ds.

MR. GEE: M question was: Do fish need | ess water

in a dry year than they need in a wet year? And if you

can answer "yes" or "no" w thout an explanation.

MR. CRAMER: | can't answer "yes" or "no." That's
not a "yes" or "no" question, in ny view

MR. GEE: COkay. |'ve no further questions.

Thank you, M. Craner.

H O BROM:. M. Baiocchi.

MR BAIOCCCH : M. Brown, | want to turn mnmy --
California Sportfishing Protection Alliance wants to turn
their 20 minutes of cross-exam nation over to
M. Bill Cunningham of the Attorney Ceneral's Ofice,
Deputy Attorney General for the Departnent of Fish and

Gane concerning this wtness.
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H O BROWN. Ckay.

MR. BAI OCCHI: Thank you.

H O BROM:. M. Sanders?

MR, FRINK: Excuse ne, M. Brown, | believe earlier
there was a question about assigning a period that a party
has for cross-exam nation over to another party. And you
rul ed that, although, you were liberal in granting
extensions of tinme, that one party to the hearing isn't
able to assign their cross-exam nation period to another

H O BROM: That's right, M. Frink. M. Baiocchi
asked for that, | didn't give it to him

MR. FRINK: Ckay. GCkay. | wasn't clear.

H O BROMN: But | understand your request and we'l
make considerations appropriately to M. Cunni ngham

---00- - -
CROSS- EXAM NATI ON OF SOUTH YUBA WATER AGENCY
AND CORDUA | RRI GATI ON DI STRI CT
BY SQUTH YUBA RI VER CI TI ZEN S LEAGUE
BY MR, SANDERS

MR. SANDERS: Good norning, M. Cramer.

MR. CRAMER: Good norni ng.

MR. SANDERS: Do you recomend using pul se flows on
the Yuba River, is that your recommendati on?

MR. CRAMER: | did not offer that in ny testinony.

| tried to redefine what pulse flows are. But as long as
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you asked: Do | recomend them what | -- a pulse flow of
no nmore than five days, which being defined "pulse,"
meani ng that flow increases by 50 percent or nore from
base flow, could be useful if there are other events
downstream that you want to coordinate with. Qher than
that, pulse flowis not necessary to nove fish out.

MR. SANDERS: kay. You haven't been asked to nake
any specific recomendations for flows and tenperatures in
the Lower Yuba, have you?

MR. CRAMER: | have not.

MR. SANDERS: So you haven't done so?

MR. CRAMER: Correct.

MR. SANDERS: Are you famliar with the flow regine
bei ng reconmmended by Yuba County Water Agency's
consul tants?

MR. CRAMER: ['msorry, | amnot.

MR. SANDERS: Okay. So you're not in a position to
specul ate on whether those flows would nmaintain the
fishery in good condition?

MR. CRAMER: |'m not.

MR. SANDERS: kay. Are you famliar with the
north -- or also known as Hal | wood- Cor dua di versi on?

MR CRAMER | amfamiliar with it.

MR. SANDERS: Have you ever studied the efficiency

of the north canal, or the north fish screen?
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MR. CRAMER: |'ve never studied the efficiency,
nmeani ng |'ve never conducted fish rel eases over there, nor
seen any data on rel eases of nmarked fish to estimate it's
ef ficiency.

MR. SANDERS: kay. | guess what |'m asking, | just
want to nake absolutely clear is: You performed a study
on the south diversion?

MR. CRAMER  Right.

MR. SANDERS: You didn't perform an anal ogous study
on the north diversion?

MR. CRAMER. No. |I'musing data that was obtai ned
by California Departnent of Fish and Gane.

MR. SANDERS: kay. Are you aware that DFG operates
the fish screen, the north fish screen for only alimted
peri od each year?

MR CRAMER  Yes, | am

MR. SANDERS: Okay. Now, |'m asking you to
specul ate as an expert witness, if Hallwood-Cordua is
di verting through the north canal, and DFG is not
operating the fish screen, will fish enter the diversion
canal ?

MR. CRAMER: So they are operating -- the water is
goi ng down the canal just nobody is sanpling, yes, fish
woul d use the canal

MR. SANDERS: Right. Okay. Now, what happens --
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agai n, speculate as an expert -- what happens when
salnmonid fry or snolts enter a diversion canal, what
happens to those fish?

MR. CRAMER: Just depends on where the water -- it
woul d depend on where the water is going.

MR. SANDERS: Okay. So if the diversion is being
used to irrigate, say, rice fields, do the fish end up
the rice fields?

MR. M NASIAN. At what tinme of year, Larry?

MR. SANDERS: Well, again, |I'mjust --

MR, CRAMER: If the fish is in the water and it's
going to arice field, he'll end up in the rice field.

MR. SANDERS: Right. Ckay.

MR. CRAMER: But the diversion has to happen when
the fish is there.

MR. SANDERS: kay.

MR. CRAMER: It goes back to that.

MR. SANDERS: Right. ay. Wth your data on

n

squawfi sh, does that include sanpling the stomach contents

to see if the fish are, in fact, preying on sal non and
st eel head?

MR CRAMER In the Yuba River, no, it does not.
did not sanple any stonachs.

MR. SANDERS: kay. Are you famliar with the

NMFS's and DFG fish-screening criteria?

Ve



CAPI TOL REPORTERS (916) 923-5447
1175



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

MR CRAMER |I'mfamliar with ol der versions. |
know t hat they have been updating those recently. |
haven't seen their updated val ues.

MR. SANDERS: kay. Well, is it true that even the
ol der versions don't allow rock gabion fish screens as --

MR. CRAMER: That's a good point. And here NVMFS has
a policy. | think you' d have to ask themto express it
clearly, but here's ny understanding of it:

W' ve worked with them on several innovated
nmet hods of fish screening. Their policy has been, you
live either by the criteria, or if you have an innovative
i dea, then the burden is on you to substantiate that you
produced the desire result. So that they do nmke
al  owance for innovation. The proponent has to show t hat
t he system works.

MR. SANDERS: kay. | think that's it. Thank you.

MR. CRAMER  Unh- huh.

H O BROM: M. Cook?

MR. COOK: | have no questions, M. Brown.

H O BROM: Ckay. Thank you, sir.

M. Lilly?

MR, LILLY: No questions, M. Brown. Thank you.

H O BROMW M. Gllery?

MR. GALLERY: No questi ons.

H O. BROMWN: M. Bezerra?
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MR. BEZERRA: No questions, M. Brown.
HO BROWN. M. Mrris?
MR MORRIS: No questions, M. Brown.

H O BROMWN:. M. Cunninghanf

MR. CUNNI NGHAM | have questions, M. Brown.

H O BROMW: | thought you m ght.

MR. CUNNI NGHAM | have nore questions, M. Brown.
---000---

CROSS- EXAM NATI ON OF SOUTH YUBA WATER AGENCY
AND CORDUA | RRI GATI ON DI STRI CT
BY CALI FORNI A DEPARTMENT COF FI SH AND GAME
BY MR CUNNI NGHAM

MR. CUNNI NGHAM  Good norning, M. Craner.

MR. CRAMER: Good norni ng.

MR. CUNNI NGHAM |I'm Bill Cunni nghamwi th the
Department of Fish and Gane for today. You'll excuse ne
if sone of these questions kind of bounce around. |
haven't had a chance in the short time that |'ve been
assenbling themto put themin the correct order.

But, perhaps, we can start by just going through,
first, I was provided your direct testinony. And | had a
coupl e specific questions and then I'lIl come back to sone
nore sel ect questions as we go through it.

My first questions for you deal with sone

testimony that you provide on Page 10 of your direct
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testimony, which | believe is the South Yuba Water
District Exhibit 2.

And, specifically, 1'mlooking at the statenent
that's the last full sentence of the top paragraph. Were
it starts,

(Readi ng):
"The fact that we caught no chinook w thin the
size range."

Do you see that in your testinony?

MR. CRAMER:  Yes.

MR. CUNNI NGHAM  And | noticed that you underlined

the word "no" chinook within the size range --

MR CRAMER  Correct.

MR. CUNNI NGHAM -- outmigrants trapped at the
Hal | wood- Cordua trap during May. Could | draw your
attention to your Exhibit 2. -- is it 2.2, M. Mnasian?

MR. M NASI AN:  Yes.

MR, CUNNI NGHAM |'m sorry, 2.27?

MR. M NASIAN. Yes, that's right, the 1993 study.

MR. CUNNI NGHAM  Yes, please. And, specifically,
could I call your attention to the Figure 10 on Page 17,
which | believe is, actually, a conparison of |engths of
fish found at the --

MR CRAMER  Correct.

MR CUNNI NGHAM -- two different sites,
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essentially, Hallwod fish scene and the South Yuba Canal

MR. CRAMER: Correct.

MR, CUNNI NGHAM  Your conclusion is it has found no
chinook within the size range trapped at the
Hal | wood- Cordua trap during May. But as | understand it
fromyour testinony, on May 13th you found a chi nook
salmon fry at 106 millinmeters; is that correct?

MR CRAMER  Correct.

MR, CUNNINGHAM  And as | al so understand it, on |
believe it was May 4th, the Hal | wood-Cordua fish screen
trapped a 106-nillineter chinook salnmon. Could you -- can
you explain how those are not the same size range to ne,
pl ease?

MR. CRAMER: | don't have those specific data in
front of nme, but if, indeed, that is true, then those are
the sane size range. | was nmking that statenent based on
this graph that you are referring to, Figure 10, and that
has the dots representing the individual fish captured
passi ng down t he South Yuba-Brophy Canal, conpares those
to the range of |engths.

The pl ot here appears to show that the |argest
fish caught during the entire season was, perhaps, a
mllineter less. |If you say that it is 106, that |argest
fish is equal to the snallest fish we caught, yes.

MR. CUNNI NGHAM  kay. So assuming that that's
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correct, you're absolute statenent has a ninor
qualification on it?

MR, CRAMER  Yeah

MR. CUNNI NGHAM  Okay. M bigger questions go to,
however, a question: Do you assune that fish seen at the
Hal | wood- Cordua fish screen are representative of the
fish, actually, in the river at the Daguerra Danf

MR CRAMER. | would -- in ny best judgnent that the
fish caught there are representative of the mgrating
fish. Now, there would be -- at any one tinme, there are
fish that are not migrating. And those that are, the two
groups do differ in size range, you can determ ne that by
sanpl i ng.

So the assunption -- since we're worried about
fish that woul d be exposed to passing at the |evee, ny
assunption was those would be the same fish that have to
mgrate, to pass the | evee, they would be conparable to
ones mgrating through the Hallwood- Cordua diversion

MR. CUNNI NGHAM  Okay. But to your know edge, no
studi es have, actually, been done to correlate what's
bei ng seen at the Hal | wood- Cordua fishery and what's,
actually, out in the river at the Cordua Dam is that a
correct statement?

MR. CRAMER: | want to be careful to qualify it.

There have been fish sanpled by snorkeling, there's other
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sanpling going on. But the first sampling | am aware of
where mgrants were being sanpled is the new rotary-screw
trap right bel ow Daguerra Point Damthat has started
fishing this season.

MR. CUNNI NGHAM  kay. So at -- well, let me start
agai n here.

To the extent that we're | ooking at 1993 results,
| believe, on both of these elenents of Page 17, at that
point in tinme, to your know edge, there was no study that
had been used to correl ate what was bei ng sanpl ed, or seen
at the Hal |l wood-Cordua fish screen with what was,

actually, in the river; is that an accurate statenent?

MR. CRAMER. That is a -- let nme qualify what | want
to say. Insofar as you stated it that way, | find that
okay. If | were to sanple to determ ne how representative
of what's in the river, | would do sonmething like put in

t he Hal | wood- Cordua fish screen and see how the fish
m grate.

That is the sanple. | would use it as the best
way to determine what is in the river. | could do another
one just like it totest if it is the sane, but it is
capturing a -- it sanples a large share of the flow and
does it very effectively.

MR, CUNNI NGHAM  Ckay. Well, if we're going to use

t he Hal | wood- Cordua fish screen as an accurate neans to
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sanple nmigrating fish, or resident fish in the Yuba R ver
at the Daguerra Dam doesn't flow through the screens play
an inportant part?

MR. CRAMER: | think what you're getting to, the
percent age of flow passing through that diversion would
i nfl uence the percentage of fish that enter that
di version, the answer is, yes.

MR, CUNNI NGHAM  And doesn't, also, the |ocation of
the screen play an inportant part as far as whether it's
closer to the river, or farther away fromthe river?

MR. CRAMER: Yes. The orientation of the screen
will influence the proportion of fish that woul d pass that
way.

MR. CUNNI NGHAM  And the actual timng of diversions
so that there is a velocity differential through the
screens makes a difference?

MR. CRAMER  Fish would be -- there is a
rel ati onship of the percentage of water diverted to the
percentage of fish that would be contained within that
water. It's not a one-to-one relationship, but as your
percentage of water diverted increases, the percentage of
the mgrants that use that water woul d increase.

MR. CUNNI NGHAM  And so, again, let me go back to ny
earlier question. Before you -- or -- part of ny earlier

guestion, before you could conclude that the
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Hal | wood- Cordua screen is an accurate sanpling of
salnonids in the Yuba River at the Daguerra Dam don't you
have to | ook at these other factors to nake sure that
they're accounted for?

MR. CRAMER: Yes, to nmke it an accurate depiction
of the migration timng | would want a -- | would want a
consi stent sanpling regime, or an estinmate of the
ef ficiency.

In the case of that screen, the best way to do it
is percentage of flow diverted. Particular data that |
show are simply -- in ny testinony for the 1993 sanpling
we did -- are raw data. Sinply, they reflect the raw
catches fromfull-diversion rates that were going on at
that time frame.

And all | refer to was the -- well, | did refer
to the nunbers, showi ng when the spi ke occurred and the
size of fish. | would not think the size of fish would be
i nfluenced by that efficiency, rather that the tota
magni t ude of the spi ke woul d be influenced.

MR. CUNNI NGHAM  Now, goi ng back to something you
just said a couple mnutes ago, | would like to ask an
addi ti onal question. You indicated that at best you
woul d, perhaps, use the Hal | wood- Cordua screen as a way to
sanpli ng downstream nigrating salnonids; is that right?

MR. CRAMER: Yes.
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MR. CUNNI NGHAM  Coul d you use it to accurately
refl ect nonmigrating salnmonids in the Yuba River?

MR. CRAMER: No, you could not.

MR. CUNNI NGHAM  Sal noni d chi nook that you sanpl ed
at the South Yuba-Brophy Canal, | believe, during 1993 you
sanpled a variety and found sone sizable; any idea whet her
those were outnigrating fish, or nonmigrating fish?

MR. CRAMER. At the tinme we captured them we
captured them as they passed through our passively-fished
gear and flowi ng water, they had to be migrating to enter
our net. That doesn't nean that -- they clearly -- our
concl usi on was those fish had to be rearing in that pond
since January.

To get that |arge, they nust have been -- and the
only way to get to the pond woul d have been the
overtoppi ng event in January. So they would have been
rearing in that pond until the pond was opened, there's --
the pipes that draw water out of that are not al ways
opened. So they have to wait until the pipes are opened
to get out of there. And that's when we had our nets
there.

MR, CUNNI NGHAM  Now, | want to explore that just a
little bit. You raised an interesting issue. Your
explanation for those fish in that pond in 1993 were that

they probably arrived through an earlier overtoppi ng event
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in January. |s that what you sai d?

MR. CRAMER: Correct.

MR. CUNNI NGHAM  Now, in January those fish would
have been nuch smaller, wouldn't they?

MR. CRAMER: Correct.

MR CUNNI NGHAM  How smal | ?

MR. CRAMER: Typically, in January they woul d be new
energing fry in the nei ghborhood of 30 to 35 mllineters.

MR. CUNNI NGHAM Do you have any reason to believe
that a fish of 30 to 35 millineters could not go through
that screen, that porous di ke screen?

MR. CRAMER: Fish of that size probably could. That
screen is not -- as | nentioned, the reason that they
stayed in that pond is because there's no flow through
that dike at that point. There's no water being diverted
there until April.

MR. CUNNI NGHAM |'msorry. Your answer was: They
coul d have gone through the screen?

MR. CRAMER: If there was water passing through the
screen, a fish of that size, conceivably, could get
through there. Keep in mnd, the screen at the el evation
that they would pass through is about 30 feet of cobble
with a fine-mesh barrier screen within it

The only reason | say "could," is because we

captured two fry that are -- these are two steel head fry,
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we don't know exactly where they came from The best
expl anation is they probably got through that thing.

MR. CUNNI NGHAM  Ckay. And, now, you said chances
are they mght not have mgrated through, because you
woul d not assume that there would have been any velocity
of water through the screens during January; is that
correct?

MR. CRAMER: Correct. There's no water being
wi t hdr awn.

MR, CUNNI NGHAM  Well, let me get this straight. |If
the river conmes up three feet through sone flood event or
t hrough sonme di scharge event, you're not diverting on the
other side. It's pre-diversion tine. Does sone water
then, flow through that porous gabion screen to bring the
water to the pond level up to that of the surrounding
surface flows on the other side?

MR CRAMER It does.

MR. CUNNI NGHAM Ckay. So at any time that the
river goes up in any kind of rising cycle, when the water
on the other side of that gabion screen is lower, there
woul d be sone velocity of water through that screen?

MR. CRAMER  That's true.

MR. CUNNI NGHAM Ckay. Do you have any i dea whet her
or not sonething |ike that happened in 1993 other than the

flood event in January that overtopped the screen?
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MR. CRAMER: Fluctuating fl ows woul d cause
fluctuating head. There's water noving back and forth
through that. So that would go back to the point where we
inour witten testinony, actually -- while it was at
maxi mum di versi on had the scuba divers swimthe entire
face of that dam

And simlar to the findings that had been
reported by United States Fish and WIldlife when they did
it in"'89, our divers renmi ned suspended in the water
colum at points all along that gabion and found at no
point could they drift. They could not detect any
vel ocity anywhere on the back side of that gabion when it
was at full diversion rate

H O BROW:. M. Cunningham at a tine convenient to
you, we'll take our break

MR. CUNNI NGHAM  Sir, why don't we go ahead and do
it right now

H O BROM: Al right. W'Ill be back here at 1:00

MR. CUNNI NGHAM  Thank you, sir.

(Luncheon recess.)

---000---
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MONDAY, MARCH 6, 2000, 1:00 P.M

SACRAMENTQO, CALI FORNI A

---000---

H O BROM: Cone back to order. M. Cunningham

MR, CUNNI NGHAM

M. Craner,

get started, again,

Thank you, M. Brown.

if you'll bear with ne, we'll try to

here. And I'd like to continue to

talk to you a little again about the rock gabion screen on

Sout h Yuba- Brophy Canal .

| believe in your testinony you indicated that at

| east once in, | guess, it was 1993, the Yuba River had
overtopped, | think that was your word, overtopped the
gabi on screen; is that right?

MR CRAMER  Correct.

MR, CUNNI NGHAM

you tal ked about?

MR. CRAMER

Yes.

That was that January event that

MR. CUNNI NGHAM Do you know what |evel of water it

took to overtop that screen as far as the flow?

MR. CRAMER

No one was out there to specifically

observe it, but the flow neasured at Marysville on peak

day was 20, 500 cfs.

MR. CUNNI NGHAM Do you know enough about the Yuba

Ri ver systemto say whether or not that kind of flow

OoCcurs once a year,

or

nore than once a year on the Yuba
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Ri ver?

MR. CRAMER | haven't |ooked at the recurrent
frequencies. | can only say that it, obviously, happened
in the one year that U S. Fish and Wldlife Service
surveyed the pond. They found a few, a small nunber of
juvenile chinook in that pond. And they concluded the
exact same thing that the flow had come over the top in
t he peak fl ow event.

MR. CUNNI NGHAM It's your theory that may be the
correct analysis of where those fish came. 1Is it possible
that that happens every tinme that the flows get to a
simlar level, to overtop the gabion?

MR. CRAMER: | will expect that woul d happen any
time they go over that |evel

MR. CUNNI NGHAM Is it your understanding that that
screen needs to only work when South Yuba-Brophy is,
actual ly, diverting water?

MR. M NASIAN. Are you asking for a legal, or
contractual concl usi on?

MR. CUNNI NGHAM  No, I'msorry, just his persona
opi nion. Wen you evaluate fish screens, is it your
understanding that the fish screens are only eval uated for
their effectiveness during the actual periods of
di version?

MR. CRAMER: Well, just as a practical matter,
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woul d want a fish screen to prevent fish fromentering --
keepi ng them from under any circunstances.

MR. CUNNI NGHAM kay. That's a good lead in,
because | guess my question is here as | understand it for
t he Sout h Yuba-Brophy diversion, the pond, | think as
peopl e have been calling it, behind the gabion screen
actual ly, serves as part of the diversion works.

It's part of the way the systemis designed to
get water fromthe river, through that side channel, to
the side gabion into the pond and then fromthere into the
actual canal thenselves; isn't that right?

MR. CRAMER: | don't know about design, but it is
the way that it works. It is a forebay at the backsi de of
t hat pond where the diversion, actually, takes place.

MR. CUNNI NGHAM  kay. So would it be safe to say
that it's your personal understanding that the screen
shoul d function to keep fish out of the diversion waters?

MR CRAMER  Correct.

MR. CUNNI NGHAM If | were to hypothesize that | had
a diversion where once, or twice, or three tines a year
the screen didn't work and fish got into nmy diversion
wor ks, woul d you conclude that that is an effective fish
screen?

MR CRAMER Wl --

MR. M NASIAN: | think the question is ambi guous and
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uncertain. Unless you ask whether or not the pond existed
bef ore the gabion was built across it.

H O BROM: See --

MR. CUNNI NGHAM Well, that's not really the
hypot hetical that | --

H O BROMW:. M. Mnasian, you have an objection?

MR. M NASI AN:  Yes.

H O BROM: Please, state it for ne.

MR. M NASIAN: The question is unclear for that
reason, or the question is unclear because it doesn't
i ndi cate whether or not the witness is to conpare the
conditions before the gabion was built, where there was a

pond with no exits, no entries; or after the gabi on was

built.
H O BROM: Al right. | understood the question
If you understand it, go ahead and answer it.
MR. CRAMER: | think |I understood it. | diverted ny
attention. Wuld you please reask it? |'msorry.
MR. CUNNI NGHAM  Wel |, the focus of ny question is,
and, perhaps, | can rephrase it to help, is when | put a

fish screen in place to keep fish out of a diversion
works, do | design it to keep fish out of the diversion
works all of the tine?

MR CRAMER  Yes.

MR. CUNNI NGHAM And if | were to design a screen
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that didn't work all of the tine, for whatever reasons
because of mechanical failure, a screen that was poorly
desi gned nechanically, or because of a design problem a
| ocation problem that in each case led to failure of the
screen to effectively keep fish out of the diversion
wor ks, woul d you consider that an effective screen?

MR. CRAMER: | think froma practical standpoint, we
did a survey of different agencies, the answer woul d be,
yes. They were all designed within certain tol erances.
They can't cover 100 percent of the fish, 100 percent of
the tine. There will always be odd circunstances that
they don't function 100 percent.

Li ke, for exanple, extrene floods. Another would
be, for exanple, unusually small fish. Another would be
you don't cause scuba divers to inspect the screen daily,
because a crack m ght devel op when the debris buil dup
causes a slight separation at some point. They're annual
They do usually some kind of a periodic naintenance where
fyke nets behind those screens, al nmost 100 percent of
functioning screens to state-of-the-art criteria stil
occasional ly pass fish under sone circunstances.

MR. CUNNINGHAM Is it safe to say those
circunstances are usually controlled, or mnimzed?
MR. CRAMER: Certainly, that would be the intent.

MR. CUNNI NGHAM M. Craner, do you know has the



CAPI TOL REPORTERS (916) 923-5447
1192



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

actual rock gabion screen for the Hallwood-Cordua -- |'m
sorry, South, sorry, M. Mnasian, the South Yuba-Brophy
Canal, has it been approved by NWFS?

MR. CRAMER: No approval s have been received.

MR. CUNNI NGHAM |Is there a procedure to obtain
approval from NVFS of a fish screen, to your know edge?

MR. CRAMER: | amuncertain of that. |If you match
their criteria for standards, that would be one way. For
the -- | believe you have to go through -- probably if you
want to have certification of sorts by them you'd have to
go through that process of testing and denonstrating the
screens' effectiveness.

MR. CUNNI NGHAM  Well, | think earlier you testified
that there are some criteria for the designs of screens.
And then there are the recognition of alternative kinds of
screeni ng technol ogy.

Do you know, does NMFS put in place any kind
of -- | guess for lack of a better word -- for criteria in
designing those alternative screens to nake sure that,
somehow, they function the sane?

MR. CRAMER: The criteria they offer in that policy
statement, | can't quote you the nunbers, but it is based
upon result. So it is based upon achi eving excl usion of
fish to a, |I think, percentage. It might be something

like 98 percent. | don't know what it is, but that's the
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way, you have to achieve a result.

MR. CUNNI NGHAM  Are you aware of the proposed 4D
take provisions that are being currently circul ated as
draft for -- by NWFS for steel head?

MR CRAMER. | am-- that is a 40-page plus --

40- page plus set of draft provisions and |I'mclosely

famliar with sone parts of it. | didn't read the
screening one -- there's several parts | haven't read
careful ly.

MR. CUNNI NGHAM  Ckay. GCkay. I'Il nove on to

sonet hing el se, then. A last question for you
M. Cramer, | guess:

Do | understand that in your 1993 survey the fish
behi nd the gabion, you found two fish that you identified
as steelhead trout; is that correct?

MR CRAMER  Yes.

MR. CUNNI NGHAM  Any expl anation for how those fish
got there?

MR CRAMER: As | said in ny testinony, | thought
t hey probably went through the rock. There is, also, the
possibility that fish could have existed in that pond and
spawned. That seens a |low |likelihood. So the nost
probabl e explanation is that they got through the gabion

MR. CUNNI NGHAM  And | noticed, | think in your

testimony that you suggested that that was a ninor
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problem-- I'msorry, | can't use your correct words, but
I think you said it was a m nor problem

Did you nake any kind of attenpts to survey or
study just how many steel head fry of the sane size could
have interpenetrated that gabion screen?

MR, CRAMER: We did not.

MR. CUNNI NGHAM So to the extent that you found
two, if you had | ooked at the river side of the screen and
in a study -- a trapping study of sone kind found a very
smal | nunber of steelhead on the river side, would it be
safe to say that two might be a significant nunber on the
ot her side of the screen?

MR. CRAMER:. For conparisons on one side of the
screen versus the other, true. Certainly, not for the
popul ati on of steel head at large in the Yuba R ver.

MR. CUNNI NGHAM  Yes, but only just on one side of
the screen to the other. Because, again, before you can
concl ude that sonething is inconsequential, don't you have
to balance it against the other side of the screen?

MR. CRAMER: You do. And so the only criteria that
I would use at this point is the abundance of steelhead in
t he Yuba River.

MR. CUNNI NGHAM But at the exact time that you
found those two steel head juveniles, did you have any

i nformati on to suggest what the abundance of steel head
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were on the other side of the screen?

MR. CRAMER: Not directly on the other side of the
screen.

MR. CUNNI NGHAM  Okay. Excuse nme, bear with ne for
a second as | sort through lots of notes.

M. Cramer, can | have you | ook, again, at Page

19 of your testinmony, which | believe was South Yuba Water
District's Exhibit 2.

MR, CRAMER: |'mthere.

MR. CUNNI NGHAM  And Figure 5, the graphic that you

put on that page. And I think you nentioned that that

conpares tenperatures and nmedian nigration dates. 1|s that
for -- what is that, for chinook salnon? |Is that what it
is?

MR. CRAMER: It is for chinook sal non, yes,
subyear!|ing chi nook sal non

MR. CUNNI NGHAM  Now, my question for you: To the
extent that we find the warmer tenperatures suggest
earlier outmgration, | believe that's what you testified
to --

MR CRAMER  Correct.

MR. CUNNI NGHAM  -- when you |l ook at that? Do
war ner tenperatures produce earlier outmgration, or force
earlier outmgration?

MR. CRAMER: They stinulate, let's use that word.
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It is fish that don't respond to environnental stinuli to
survive, die. They don't pass their genes on to the next
generation and then we don't have them anynore in the
future. So the behaviors that we see today are the
results of thousands of generations of selection and show
you how fish respond to environnental stinuli.

MR. CUNNI NGHAM  But | guess the question to nme is:
Is a stinulation, or stinmuli that, essentially, is one of
| eave now or die, can, actually, also be considered a
forcing of the outmgration. It's not an optimal choice.
It's a |l eave-nowor-die choice; isn't it?

MR. CRAMER: Correct. And if they were sw mm ng
right into the ocean | think it would be better for them
to stay. That's why they do on high-flow years. But
since they're not, they have to survive wherever the next
passageway i s.

MR. CUNNI NGHAM  Well, and | understood that you
then tal ked about that when you tal ked about, perhaps, the
asynchronicity, or asynchrony between the fish that are
staying in a cooled flowto reach snoltification size, or
at least, large legal size, then arriving in the Delta
which is out of synchrony with, perhaps, the Yuba River.

But | guess ny question for you then is: To the
extent that a fish were to stay -- a juvenile chinook

salnon, let's be nore specific on this one -- were to
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choose to stay in the Yuba River, because the flows were
cold, the fish was staying there, | assune, by choice.
They can always outnmigrate earlier, but if it stays there
by choice and matures to an outmgrating size, a
snoltification size in the Yuba River, do you have any

i nformation about whether or not its chances of surviva
through the Delta are higher or |ower regardless of Delta
condi tions?

MR CRAMER Yes. Let nme restate how | am
interpreting your question. |If all other conditions are
equal, would a bigger fish have a better chance of
survival than a smaller fish?

The answer is: The bigger fish has a better
chance of survival consistently denponstrated by rel easing
hatchery fish at simlar times of different sizes, a
strong correlation for the better survival of a |arger
fish.

MR. CUNNI NGHAM A larger outnigrating chinook
sal ron woul d survive predation, in the Delta, for exanple,
better?

MR CRAMER  Yes, it would.

MR, CUNNI NGHAM  Would it survive tenperature,

i ncreased tenperatures in the Delta better than a smaller
fish?

MR CRAMER: No, it wouldn't.
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MR. CUNNI NGHAM So a | arger chinook snolt does not
survive tenperatures as well as a smaller juvenile
chi nook?

MR. CRAMER: Tenperature itself would have probably
no different effect on the two. And tenperature itself is
unlikely to be the specific cause of nortality in the
Delta. Disease goes up, predation goes up, a variety of
things increase as fish pass through the Delta. W don't
know all the causes of nortality, but there could be other
ways that they die.

MR. CUNNI NGHAM Safe to say that a larger fish
again, a larger juvenile chinook of snolt size, a juvenile
m grates through the Delta faster in tine than a smaller
fish?

MR LILLY: I'mgoing to object. The question is
anbi guous. Unless he's saying that all other factors
bei ng the sane, because, obviously, the flow through the
Delta and simlar things could nake a difference as well.

H O BROMWN: Thank you, M. Lilly.

M . Cunni ngham

MR, CUNNI NGHAM | assuned that that was the
conditions that we were talking about. | was dealing with
only one variable, M. Brown.

H O BROM: | understood the question. |If you

understand it, answer it.
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MR. CRAMER: Yeah. [If all of the things are equal
the general tine is that migration rate is related to fish
size. Larger fish nove faster

MR. CUNNI NGHAM  kay. GCkay. Thank you. | had to
translate fromthe biological to the commbn sense for ne.
So, again, back to your Figure 5, when |I'm | ooking at
that --

MR, CRAMER:  Unh- huh.

MR. CUNNI NGHAM -- | really cannot derive fromthat
graphi c any indication about actual survivability of
outmgrating juvenil es dependi ng upon nigration date and
tenperature, can |?

MR. CRAMER: \What you can determne fromthis about
survivability is that this behavior, not only expressed in
this graphic, this is listed as an exanple of nultiple
ones that | cited, it's observed throughout the range of
chi nook salnon, it does relate to survival.

W need to understand what that mechanismis,
because if this was nal adaptive behavior, it would have
been elim nated, but it is true across the full range of
chinook salmon. It is adaptive -- the fish that do this
survive better than the fish that don't do this.

MR. CUNNINGHAM Is it safe to say, though, that
when you' re tal king adapti ve behavi or, adaptive behavi or

over much | onger periods of tine than the 40 years since a
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dam was put in place on the Yuba River, for exanple?

MR. CRAMER: Right.

MR. CUNNI NGHAM So to the extent that, perhaps,
this is good behavior on behal f of outmigrating sal non
reflects thousands of years of adaptation to an artificial
syst enf?

MR. CRAMER: Here's how you go about determ ning

what this does. Wat you need to do is | ook at the actua

outmgration tine in the years that it went early and | ook

at the kinds of circunstances that would have naturally
occurred in that year
Rel ate those circunstances to survival that you

woul d expect in that year. And that, in fact, can be
reconstructed fromthe data that the U S. Fish and
Wldlife has gathered over the years on survival of the
fish through the Delta. And I can show you a coupl e of
figures that would cover that.

MR. CUNNI NGHAM | don't need that. Thank you
M. Cramer. |, actually, wanted to expl ore another
guestion, too. W're |looking at tenperature here -- |
think you nade reference in your direct testinony to a
study done by M. Roper and M. Scarnecchia?

MR, CRAMER:  Unh- huh.

MR. CUNNI NGHAM  "Enigrati on of Age Zero Chi nook

Sal mon Snolts fromthe Upper South, unquote, River Basin"?
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MR. CRAMER  Right.

MR. CUNNI NGHAM  And | ooki ng at a copy of that
study, is it safe to say that the conclusion there reached
was one that suggests not only stream tenperatures may
encourage or coerce outmgration, but phases of a |unar
cycle can also do that?

MR. CRAMER: | cannot recall what they described
about |unar cycle.

MR. CUNNINGHAM Did you attach a copy of this study
to your testimny, M. Craner?

MR, CRAMER: Did not.

MR. CUNNI NGHAM  kay. M. Brown, if you'll bear
with ne, | do have a copy of this study with me. And at
the -- 1'd like to showit to the witness, but | do not
have extra copies for either inclusion as an exhibit, or
as even identification as an exhibit.

H O BROM: Take a look at it, M. Craner.

MR LILLY: M. Brown, excuse me, can we turn off
t hese spotlights, they're shining right in our eyes.

H O BROMW: Wy don't you, they're right over
there.

MR LILLY: W weren't sure if you kind of wanted to
keep the lights right in our eyes, or what.

H O BROMW:. No, that's not part of the plan. All

right.
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MR LILLY: If that's all right with you, we'll all
appreciate it. Thanks.

H O BROW. M. Lilly, we'll put you in charge of
the Iights from now on.

MR LILLY: I'Il add it to nmy list.

MR MNASIAN. It's fine. It's cited by Steve.

MR, CUNNI NGHAM  Well, | was going to have himread
a portion of this, but | doubt that it will be nmuch nore
productive. Thank you, M. M nasian.

MR. M NASI AN:  Ckay.

MR. CUNNI NGHAM M. Brown, | think it mght just be
nore appropriate to just go ahead and include a copy of it
in our rebuttal. 1It's nore just because it does, perhaps,
go further than M. Cramer's own nenory does. And it
m ght be useful for the Board.

H O BROM: Al right.

MR. M NASIAN: Now, we're talking --

MR. CUNNI NGHAM M. M nasi an, whatever you wi sh.

MR. M NASIAN:  Yeah, | think it would be better to
deal with it right now, because ot herw se nobody gets a
chance to cross-examne with regard to the contents. And
I"msure that M. Lilly and | can | ook over Bill's
shoul der and Steve's shoul der.

HO BROMW:. It's all right with me, M. Cunni ngham

MR CUNNI NGHAM  Ckay.
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H O BROMW: It's your call.

MR. CUNNI NGHAM  kay. M. Craner, can | have you

take a look at it. | think |I have a conplete copy of
this. | think -- | won't redo the title again. It was
published in the, | guess, is it the Canadi an_Journal _of _

Fi shery Aquati c_Sci ence?

MR. CRAMER  Right.

MR CUNNI NGHAM Vol une 56, 1999.

MR. M NASIAN:  And you want himto | ook at the | unar
cycl e?

MR. CUNNI NGHAM  Mostly, could | just have himtake
a look at the abstract, which | think is best
characterized as kind of the sunmation, or the concl usion
of the report in the paragraph at the top

MR. M NASI AN Okay.

MR, CUNNI NGHAM  And can | ask himto read that
abstract, nostly to hinself, if he chooses to; but to see

if that refreshes his menory as to the conclusions of the

st udy.
H O BROMW:. |If it's not very long, read it outloud
MR CRAMER  Sure. |It's one sentence, so it will be
easy.
MR. CUNNINGHAM It's a |long sentence, so be
pr epar ed.

MR. CRAMER: (Readi ng):
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MR.

MR

MR

"Timng of enmgration snolts was" -- let ne
caveat, snolts would nmean fish that are
probably in the nei ghborhood of 100-mllineter
size range. W could look that up in the
study, but smolts does refer to a size type.
"Timng of emgration snolts found to be
significantly related to streamtenperature
probability less than 0.5; and phase of |unar
cycle, probability less than .05, but not
related to change in discharge. Enigration
dates which varied over nine weeks were earlier

when spring water tenperatures were higher."

Do you want nme to continue?

CUNNI NGHAM  Yeah, if you'd go ahead and finish
CRAMER: (Reading):.
"On average two-thirds of yearly snolt runs
occurred when the nmoon was either wani ng or
new. Even though these nobon phases were
present only about half of the tine."

CUNNI NGHAM  That's enough if you reached a

poi nt where you want to stop, M. Craner.

MR.
MR

menory at

CRAMER:  Yeah.
CUNNI NGHAM M. Craner, does that refresh your
al |l about the conclusions of this study?

CRAVER: Yes.
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MR. CUNNINGHAM Is it safe to say, then, that
al t hough the tenperature nay have sone affect, |unar
cycles night, also, have a simlar affect upon
outm gration of snolts?

MR. M NASIAN:  Cbjection. Question is unclear. Are
you tal ki ng about simlar -- same probability correlation
because --

MR CUNNI NGHAM Wl | - -

H O BROMW: Ckay. Wit a mnute

MR. CUNNINGHAM |'msorry, M. Brown.

H O BROAN. Your response

MR. CUNNI NGHAM  Yes. I|I'msorry, M. Brown, that
was i nappropri ate.

Yes. M question was in rereading that,
M. Cramer, does that suggest that the phase of the |unar
cycle has, essentially, the sane inpacts on outnigrating
snolts as the instreamtenperature to the same | evel of
i mpact s?

MR. CRAMER. No, it strongly does not. What the
paper shows is that fish mgrate earlier in years when
wat er tenperature is warner. Wthin that whol e season of
mgration, each tine there is a change in |lunar phase, you
see a pulse of fish. You see nore fish as the day |ength
is increasing. But that occurs over a period of severa

nont hs.



CAPI TOL REPORTERS (916) 923-5447
1206



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

He's only giving you a value of nedian mgration
You couldn't -- if it was all dependent on |unar phasing,
you coul d not possibly have a correlation that says fish
mgrate earlier in warnmer years.
MR, CUNNI NGHAM  Well, | guess | was concerned, it
said here the probability was | ess than --
MR. CRAMER: Right. That was statistical tests.

That says the probability: 1Is it true? That would be a

nul | hypot hesis saying -- now, which |unar phase does it
say? It says lunar phase, when it says -- right before
3. --

MR. CUNNI NGHAM |'m sorry?

MR MNASIAN. It's "waning," isn't it?

MR. CRAMER: It's waning, but | would give you what
the test would nmean the way it's stated here. "Phase of
the lunar cycle," the best it gives you, "Phase of the
| unar cycle."

So what they have done is broken down their data
into how many tinmes did they sanple under different phases
of the cycle and then did a test. Was there significantly
greater nunbers of fish on a particular |unar cycle?

And so the answer is: Some phases, what they're
calling the waning or the new, would have a different
nunber of fish passing than on other cycles of the |unar

phase.
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That wou
repeat phases dur
outmgration. |If

year, you'd have

I d be repeated as the nmobon goes through
ing the course of the whole season of
that were bal anced fromyear to year to

no correlation to streamtenperature

MR. CUNNI NGHAM |'m not sure | understand your

answer, but that'

s fine. Thank you, M. Craner.

M. Cramer, noving on to a slightly different

guestion within t
very much for you
guestions. | app
| have s
again, this quest
al nost bi ol ogi cal
a question of sur
To the e
wel | - devel oped, |
those fish in ord
where do they go?
Do t hey not grow
MR. CRAMER
need to clarify t
Because as you de
very critical pie
is -- and | have

t he Rogue River,

he sane area -- and M. Brown, thank you
r courtesy in letting ne finish these
reci ate your tine.

one questions for you, you tal ked about,
i on of warner waters encouragi ng or

Iy conpelling earlier outmgration, it's
vival .

xtent those fish may be | ess

ess mature than warm wat er cones, that
er to survive do choose to outm grate,

Do they just get flushed out to sea?
at all that year? What happens?

As long as you've asked what happens, |
he total picture of what does happen
scribe the situation, it's evident that a
ce of the puzzle is mssing. And that
nodel ed this. W did it extensively on

we had 12 years of data fromwhich to
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devel op how fish respond to these different water years.

Juveniles grow faster in the warner water. 1In a
|l owflow year fish achieve a |larger size earlier in the
year than they do in a high-flow year. So they are |arger
earlier, because the warmtenperatures are not a
st and- al one event.

See, this is averaged in this particular graph
that we are now tal ki ng about from Roper and Scarnecchi a.
This is average tenperature over the entire two nonths of
April and May. So during that period, these fish have
anpl e opportunity to grow i n those tenperatures

And you can see the range in that plot is from?9
degrees to 15 degrees. Over the course of that -- that's
9 to 15 degrees centigrade, 15 being probably about --
let's see, 13 is 55 so that would put you close to 60
degrees at 15; 10 degrees is about 50 degrees Fahrenheit.
So we're |l ooking at a range of sonewhere between 48 up to
about 60 degrees.

Wthin that range, growh rate increases as
tenperature increases. Now, as water gets warner than
that, that turns around going around the other way. But
within that range of tenperatures, fish grow faster as
it's warmer. So in these years where they're going
earlier, they're also achieving a larger size earlier.

So what we have is the larger size earlier, we
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have the fish migrating earlier, also, because the
circunmstances are stimulating themto get out before they
get into severe circunstances.

They nove directly out in the places that we're
sanmpled them that would be in the Rogue, in the
St ani sl aus, that happens on the Col unbia where | have
extensive nmonitoring of the outmgration. So when it's
war ner and they nove earlier they go all the way to the
ocean.

MR. CUNNI NGHAM | guess, the problem | have is to
the extent that you said that they grow faster as the
wat er gets warmer. That predi sposes a couple of
speci al i zed addi tional caveats, doesn't it?

That predi sposes that the food supply expands at
the sane rate as grow h does, it predi sposes that other
environnental conditions remain favorable, oxygen, for
exanpl e, that avail able habitat, for exanple, all are
conmensurate with this growmh rate.

It's not quite conplete to say that fish grow
faster as water gets warner, is it, M. Craner?

MR CRAMER The actual field data bear out -- what
I"mreporting to you is what, actually, is observed from
field sanpling. Wile we're dwelling on this, it seens
i mportant that | show you a couple of actual field data

here to denonstrate the point. |Is that appropriate for ne
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to do that?
H O BROMW: It's up to M. Cunni ngham

MR. CUNNI NGHAM | was | ooking kind of for nore of a

yes" or "no. If they wish to explore that on redirect,

that's fine with ne.
H O BROM. Try to answer "yes" or "no."
MR. CRAMER: Ckay. | had in nmind all the answer

was going to give you. So "yes" or "no," what -- I'm
sorry. Restate the question so | can --

MR. CUNNI NGHAM Let ne try to make it real short.
Is it safe to say that the conclusion that fish grow
faster in warmer water works only if several other
variables are allowed for, or several other conditions are
accounted for including such things as food supply,
oxygen, and habitat?

MR, CRAMER: Those other conditions have to remain
suitable. They do not all have to change, they just have
to remain suitable.

MR. CUNNI NGHAM  Okay.

MR. CRAMER  You don't have to have an increase in
food supply to get themto grow faster

MR. CUNNI NGHAM  Now, you nentioned the warmer
tenperatures also hit a point in tine of kind of declining

affects on juvenile salnmonids. In fact, can't warmng

tenperatures al so cause something called parr reversal in
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the juvenile sal moni ds?

MR. CRAMER: \When | tal ked about tenperatures, you
recall that | said there's increasing and decreasing
range. You get those -- there is a whole range of
tenperatures at which -- this is really going to help the
di scussion if | could show a figure here.

MR. CUNNI NGHAM |I'msorry, | didn't nean to dwell

on these questions. | was hoping -- if you can give ne a

qui ck "yes" or "no" answer, or --

H O BROMW: M. Cunninghamis 45 minutes into his
20 minutes of allotted tine. That's his problem

MR. CRAMER  Yeah.

MR. M NASIAN. | have no objection to him extending
time. | don't know about anybody else in the room but we
need to get to the bottomof this why the fish die or
prosper.

H. O BROWN: Thank you, M. M nasian.

MR. M NASIAN. Wiy don't we let himshowit, 1"l
mark the exhibit. And you can exanine him

H O BROM: [|'Il give you another 15 minutes. 1Is
t hat enough?

MR. CUNNI NGHAM It's probably the best tine to do
this now, M. Brown. So let's go ahead and do it.

H O BROM: Al right.

MR. CUNNI NGHAM | appreciate it, M. Brown.



CAPI TOL REPORTERS (916) 923-5447
1212



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

M. Cramer, you said that you have sone
over heads?
MR CRAMER  Yes.
MR, CUNNI NGHAM  Let's take a |l ook at them
MR. CRAMER: W need the screen. GCkay. |'m going
to give you sone | aboratory data and then actual field
data that illustrate this.
First of all, this is an actual study --
MR, CUNNINGHAM M. Cranmer, | think M. M nasian
woul d like you to hold the mic. Thank you.
MR. CRAMER: Ckay. What |'m presenting here is the
results froma published study done by the Canadi an

researcher, Brett. This shows you the influence -- these

are chinook sal non. These are growh rates plotted on the

vertical axis and tenperatures on the horizontal axis.

Just to give you perspective on Fahrenheit, 10
degrees woul d be about 50 degrees Fahrenheit; 20 degrees
is 68 degrees Fahrenheit. Wat this data shows is that
the growth rate increases until you're sonewhere -- you
have -- all the different sanple points that they have
show from about 70 degrees Fahrenheit to, perhaps,
somewhere in the md 60s you have optimal growth if you
have food avail abl e.

You get a little bit beyond the optimal for

growm h on the warm side, you have a rapid decline in
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growmh rate. |If you get on the cool side then you have a
fairly rapid, but not as rapid on the high side, decline.
So there's an optinmal and on either side there is a |ot
less of a growh rate

Now, with the tenperatures that we're talking
about in the proposed operating schedule for the Yuba
River are in the tenperature range where in the spring, in
April they are to be 55, which would be about 13 degrees
C, at Marysville neaning there woul d be | ess above there.
So you'd be all in this tenperature range in the spring is
what you're asking for.

Now, here's actual data from Rogue River. | led
studies by RD Departnent of Fish and Wldlife 12 years on
the Rogue River. These are data reports that |I'mthe
prime author on. Actually, |I take that back. These are
going to be spread. This one is on sanpling on the
Appl egate River.

| was not prine -- | was the program | eader for
this piece of research, but one of our staff prepared this
report. In this case, I'll show you a couple different
species. These are subyearling steelhead. And this is --
okay, I'mgoing to undo sonething that | just said.

This is one that | was the primary author on
This is in the Rogue Canyon, an area that does have high

tenperature. You see the tenperature range here starts at
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al nost 20
MR.
M. Brown,

this, I'm

degrees --
CUNNI NGHAM M. Craner, let me interrupt you.
I'"'mgoing to -- unless you wish to continue

going to ask M. Craner not to go any further in

this, because all we're getting into is we're dealing with

appl es and oranges.

The earlier sanples we |ooked at, M. Craner, of

your own slide reflects some Canadi an studies. | think

you told us was chi nook sal non

MR

MR.

CRAMER: Right.

CUNNI NGHAM  Now we' re | ooki ng at steel head and

I"'mafraid we're going to get nore information here than

1"l ever

nean --

MR

MR.

be able to deal with in cross-exan nation. |

CRAMER: I can stick with chinook

CUNNI NGHAM  What | was hoping to discuss was

one species in one environment and, hopefully, it was a

California environment. And to the extent these studies

m ght be useful, I'msorry, the steel head study we're

starting to | ose ground at, | believe, M. Craner.

So, M. Brown, unless you want to pursue this I'd

just like to go ahead and nove on.

H. O
MR

ever ybody,

BROWN:  Your call.
MNASIAN. | will mark and nmake copies for

the Brett study is 2.5, South Yuba Exhibit.
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The Rogue River Study is 2.6. And 2.7, what was the one
that you wanted to put up regarding tenperature and
chi nook?

MR. CRAMER: There's still, yet, another. This one
is fall chinook on the Appl egate River.

MR. M NASI AN:  Thank you

MR. CUNNI NGHAM  Thank you, M. Cranmer. | didn't
mean to interrupt you, but | think we're getting a little
beyond what | can deal with in the tinme that 1'mgoing to
have available. | guess I'lIl leave it at that.

It's ny understandi ng, however, though that your
testinmony already is that there are several other
conditions that do affect juvenile sal nonid grow h,
specifically, chinook growth, not just tenperature; is
that correct?

MR. CRAMER: It is correct. And it's extrenely
i mportant to know exactly what all the limting factors
are and how they nmatch up, but we want to | ook for
m smat ches.

MR. CUNNI NGHAM  Ckay. Now, one last area | wanted
to explore here. |In your direct testinony where you're
tal ki ng about the synchrony or asynchrony of raising
juvenile salnmonid in the cool water environment and then
forcing theminto the Delta, or bringing theminto the

Delta in, perhaps, conditions that have changed --
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MR. CRAMER  Right.

MR. CUNNI NGHAM  -- do you have any information that
you haven't already provided about how frequently such an
asynchrony woul d occur between the Yuba River at flows and
tenper atures reconmended by the Board's proposal and
recorded Delta tenperatures and environnent, how nany
times we woul d, actually, be |ooking at asynchrony events?

MR. CRAMER:. | can give you specific exanples, and
to get the total picture of probabilities, a simulation
could be done to data that do exist to exam ne that
guesti on.

When | say they do exist, always that neans that
there's still assunptions that would have to be nade
within that sinmulation. But there's reasonable data to
draw reasonabl e assunptions, put it all together and
simulate, find out how often you have a m snatch.

| have said it would be on | owflow years. |
want to | ook at the specific exanples that | gave in ny
testinmony. 1In 1976 and '77 the flows were |owflow years
in the Yuba River. Peak migration in those two years
showi ng themin the Hal | wood- Cordua track fromthe -- it
was in April, md April.

'"79 and '84, I'mquoting ny years -- they're in
nmy testinony, witten testinony -- were noderate, or were

not high-flow years. Those were fl ow years where the
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flows in April and May were in the nei ghborhood of 1,000
cfs at Marysville. That is the proposed flow in the Yuba
pl an.

In that circunstance, over 50 percent of the
outmgration of fish captured at Hal | wood- Cor dua occurred
after May 15th. So there's a substantial departure on
actual flows observed in the actual Yuba R ver.

We can take the actual data of tenperatures and
flows in the Delta to | ook at what happened in those
years. Though we show clearly that tenperatures increased
through tinme in the Delta. | have that graph right here,
I can show you that. And it shows that survival through
the Delta decreases as tenperatures increase. | have that
graph right here.

MR. CUNNI NGHAM | was just interested in if you,
actual ly, have | ooked at and done an anal ysis of which
years such asynchrony woul d have occurred. And as |
understand it, you have sone ideas, but you have not,
actual ly, exam ned --

MR. CRAMER: | haven't done the full analysis to
know probabilities, but that would be a smart analysis to
do.

MR. CUNNI NGHAM Okay. To the extent that we're
| ooking at the outnmigrating fish here and the questions of

tenperature, you're not recommendi ng that we, actually,
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encourage warner tenperatures in the Yuba River, are you
for the outm gration of chinook sal nbon?

MR. CRAMER. No. | amreconmmendi ng that you be sure
the patterns match up with what the fish will have to
experience as they mgrate down the river. So that if
they need to go through early, they have the sanme cl ues
where they live, that is in the Yuba River, to mgrate
early. In other words, you can't ever divorce a | owfl ow
dry, warmyear in the Yuba River unnaturally from what
they will naturally experience as they go further

MR. CUNNI NGHAM At the sane tinme, | assune you
woul d suggest that we should not ignore other sal nmonid
species that choose to renmain in the Yuba River while the
fall-run chinook are outmgrating; is that correct?

MR. CRAMER: That's correct. You have to nake sone
choi ces.

MR. CUNNI NGHAM Isn't it true, for exanple, that
spring-run chi nook sal non juveniles may, actually, remain
in the systemfor up to a year? Are you famliar with
t hat ?

MR. CRAMER. | have -- | would guess that that is
possible. | can tell you that the scales fromfal
chi nook show that a percentage under ten percent do have
yearling-like history. That is they remain in the stream

That even exists in the fall chinook. | never | ooked at
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data on spring chinook scales, but I would not expect that
to be a whole ot nore frequent than the fall chinook

MR. CUNNI NGHAM  And what about steel head, they stay
in the systemall sumer, don't they?

MR. CRAMER: Correct. Correct. And they would be
rearing, typically, in areas -- that's why you find their
rearing distribution linmted to the areas usually higher
in the basin where the water renains cool er even though
it's below 40. You wouldn't expect to find themrearing
in great abundance at Marysville.

MR, CUNNI NGHAM  Unl ess the waters were cool; isn't
that true?

MR. CRAMER. On a cool water year you may find their
di stribution down there farther, but at that -- yeah, you
may find some down. There they would tend to have
di stributions that corresponded to where they consistently
survived, which neans all kinds of flow years.

MR. CUNNI NGHAM M. Brown, if | can have just a
second, | think I'mjust about done, unless sonebody hits
nme from behi nd.

Last question, squawfish. | think you testified
in your testinony about squawfish as a predator and their
exi stence in the river on the river side of the South Yuba
screen.

I think you, also, testified that there was
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little or no effort nade to nanage squawfish in
California. And | wanted to ask if you were famliar with
sonet hing called the squawfi sh derby at the Red Bl uff
di versi on dan®
MR. CRAMER: M answer would be if that's in present
time, no, I"'mnot. | know there was one done sone --
there was talk of it sonme time ago. And to nmy know edge,
it never got inplenented. |If it has, that's news to ne.
MR. CUNNI NGHAM And I, also, wanted to ask are you
famliar with any efforts made by the Department of Fish
and Gane, or others to manage squawfi sh on the Eel River?
MR. CRAMER: No, |I'mnot informed about that.
MR. CUNNI NGHAM M. Brown, thank you.
M. Cramer, thank you for your tinme, M. Mnasian
as well .
H O BROWN: Thank you, M. Cunni ngham
Staff?
MR, FRINK: Yes, M. Brown, we do have sone.
---000---
CROSS- EXAM NATI ON OF SOUTH YUBA WATER AGENCY
AND CORDUA | RRI GATI ON DI STRI CT
BY STAFF
MR, FRINK: Good afternoon, M. Craner.
MR, CRAMER: Good afternoon.

MR. FRINK: | have what | hope are a few short
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guestions and then Ms. Low may have sone nore extensive,
det ail ed questions.

There was evi dence presented at the prior Board
heari ng about problens -- excuse ne. It would probably
hel p on these questions if you could put up your slide
showi ng the rock gabi on diversion channel and the fish
screen. Ckay?

MR M NASIAN. Figure 1

MR FRINK: Al right, | appreciate that. At the
prior hearing we heard evi dence about probl ens of
bl ockages in the return channel --

MR. CRAMER  Down here.

MR FRINK: -- yes, into the Yuba River. | wonder
if you have any faniliarity with bl ockages occurring in
that area before the diversion canal returns to the main
portion of the Yuba River?

MR. CRAMER: | never observed any when there was

wat er flow ng through. And | guess

- yes, | can say that
I recall discussion that there were occasions when there
was a problemw th that.

MR. FRINK:  Would you believe that fromthe
st andpoi nt of survival of salnonids that it would be
important to naintain a free flow of water through that
return channel ?

MR. CRAMER: Absolutely. Absolutely.
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MR. FRINK: Have you done any eval uation of the
percent of water which is diverted upstream at the intake
channel that, actually, returns to the river down bel ow at
the return channel ?

MR. CRAMER Have not. |'ve done no neasurenent of
the volune of water in that bypass channel

MR. FRINK: Ckay. Is there a nmethod of neasuring
the pressure, or the suction effects that would occur at
t he gabion fish screen at the tine that the water
di versi ons are being nmade?

MR CRAMER Wl --

MR FRINK: Is there some sort of standard unit or
nmet hod of neasuring the fishery biologists use in
determ ning the suction affect of a diversion on fish?

MR. CRAMER: The standard fish biol ogi st would be a
poor one, because we're not engineers, but | can tell you
a rather sinpleton one that we generally apply to screens.

MR, FRINK: Pl ease

MR, CRAMER: And that is surface area, total surface
area and the volune of water that has to nove through that
surface area corrected for porosity. You have to figure
how much open space there is, total possible open space
wat er can pass through, how rmuch water passes through

MR. FRINK: Have you done any sort of analysis of

t he gabion fish screen that's shown on your slide, how it
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woul d conpare in that respect to the characteristics that
exi st at other fish screens with which you're famliar?

MR. CRAMER: | have not done the cal cul ations, but
t he physical nmeasurenment of -- that's why we had the
divers, we were, actually, expecting that we mght find
sonme hot spots.

So we had the divers float behind the fish
screens, a diver would nove with the current. In this
case, we found no place anywhere on there where anybody
noved at all. No -- could not detect -- we intended to
nmeasure velocity. W had probes, we had divers, we could
find no velocity to nmeasure it.

MR FRINK:  Okay.

MR. CRAMER: That is at the peak of the water
wi t hdraw season.

MR FRINK: Al right. | believe that's all the
guestions that | have. Thank you.

M5. LOW M. Craner, | have a few questions for you
mainly on this Exhibit 2. On Pages 14 through 18 of
Exhi bit 2 your analysis focuses on the effects of spring
flows on outmgration timng of juvenile chinook sal non

MR. CRAMER:  Yes.

M5. LON And |I'mwondering if you, also, think --
do you think another consideration in setting spring flow

rel eases should be the effects of spring flows on the
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survival of juvenile chinook sal mon during outnigration

and not just the effects on outmigration timng?

MR. CRAMER: | strongly agree with that. And | wll
carry that survival all the way to the ocean. | would
| ook for the total survival. That's really at the heart

of my specific concern with [owflow years, that surviva
will not be good even though growth and survival inside
the Yuba River mght be fine.

M5. LON COkay. Although, all of your analysis
focuses strictly on effects of outmigration tim ng?

MR. CRAMER  Right.

MS. LON Wen the fish | eave the Yuba R ver and
what these stimuli mght be in the Lower Yuba River itself
for outmgration --

MR. CRAMER: Right.

M5. LOW -- is that correct?

MR. CRAMER: Right. And then -- well, let me extend
that, greater -- in transition to address how that tining
relates to survival later on. If you turn to pages --

Figure 7 on Page 25 it discusses how tenperature is

i nfluenced to -- related to survival through the Delta.
Figure 6 on Page 23 shows how tenperature

i ncreases up to about the 1st of July. So the later you

are, the higher tenperature you face going through the

Delta. So that's where the tie is made to take that
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mgration timng to the survival that they would likely
experi ence.

MS. LON Yes. That's true in the Delta.

MR. CRAMER: Ckay.

M5. LON But the concern, also, in setting spring
instream fl ows would, also, be within the Lower Yuba R ver
what the survival may be during the outm gration of
juvenile chinook sal non --

MR CRAMER  Correct.

M5. LOW -- is that correct?

MR. CRAMER  Yeah

M5. LON Ckay. |1'd like to go, again, to the study
that you cite on Page 19 of the testinmony. W' re going
back again, | have a few questions on that relationship
bet ween average spring tenperature and nedi an mgration
date, the data from Roper and Scarnecchi a.

Do you know in this study, was sanpling conducted
over consistent tinme periods in each of these years?

MR CRAMER: It was. | can't quote the specific
dates, but they were using a rotary-screw trap. And they
were, basically, covering the outmgration season. And
can say this is published -- one of the reasons | put this
in here and not many of the others that | have cal cul ated
on a variety of streans, this one went through the period

used, generally, passed the peer review and published in
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t he Canadi an Jour nal

M5. LON Ckay. But you're fairly sure, then, that
the sanpling was conducted over consistent tine periods in
each of these years on each of the streans?

MR. CRAMER: Consistent neaning within reason

MS. LOW  Uh- huh.

MR. CRAMER: They had the same spring periods. You
probably had sone variations for |ogistical reasons, but,
yes, it covered the full extent of the spring
out m gration.

M5. LON (Okay. And | notice here data fromtwo
separate streans are presented on this particular graph
t oget her.

MR. CRAMER  Right.

M5. LON Wth no particular -- no range in your
outmgration dates. These are just the nedian dates of
outmgration; is that correct?

MR, CRAMER: Correct, it is.

M5. LON COkay. Now, the statistically significant
rel ationship that you talk about is that using data from
both of these streanms conbined, or would that be for each
of the streans individually, also?

MR, CRAMER: | amnot sure. |'d have to |ook at the
paper, again, to find out.

M5. LON Ckay.
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MR, CRAMER |'mnot sure if he used both or not.
Jackson Creek is a tributary to the South Urpqua River.
M5. LON (Okay. Yeah, that was another question

MR. CRAMER: They're both there. And he was
sampling both. | don't knowif he conbined the data for
that analysis or not. |'mnot sure.

M5. LON COkay. So you're not sure if the
rel ati onship was significant for each of the streans, or
for the conbined data set; is that correct?

MR. CRAMER: Correct, no.

M5. LON Do you think it's valid to conbine data
froma smaller tributary streamand the main stemriver in
one relationship such as this? Wuld you consider that a
valid --

MR. CRAMER: You'd have to check a coupl e of things.
Wth this -- final answer to that is the peer revi ew panel
of respected scientists had to say, yes, to that answer
before this could be published.

But goi ng back to ny personal opinion, first
thing I would test is: Are there differences -- my first
test for conbined data is always: 1Is there a statistica
di fference between the two things that you want to
conbi ne?

M5. LON Right.

MR CRAMER: | didn't do that test on his data, but



CAPI TOL REPORTERS (916) 923-5447
1228



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

as | look at themplotted they appeared to fit the sane
line pretty well. | doubt there was a statistically
significant difference. And he should have, as a standard
procedure, done that analysis before he conmbined them So
| assune that he did, but I'mnot certain.

M5. LON You're not certain. GCkay. So from what
you could say fromhis relationship it's not necessarily
that one streamor the other that there is a significant
rel ati onshi p between mgration date and spring
tenperature, necessarily, for an individual stream

You could say for the basin, in general, that
there nmay be this relationship between spring tenperature
and timng of outmigration; is that right?

MR. CRAMER. |'mnissing that distinction

M5. LON That's fine. That's fine. | think |I've
gotten the information | need.

MR. CRAMER: Ckay.

M5. LON The other point that cane out just now was
that this timng of outmgration was not related to fl ow
in this particular study, it was related to spring
tenperature and phase of |unar cycle.

MR. CRAMER: Right.

M5. LON But not related to changes in flow. Do
you know what these changes in spring tenperatures were

due to if not to flow di fferences?
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MR. M NASIAN: Could we borrow the study, we could
certainly answer that?
MR. CRAMER. Right. One of the things |I would point
out to you right away on this study, when you do a
statistical test, there's two parts of it. Usually the
one that gets reported is the probability of making a
type-one error.
In this case, what he tested for is is there a
di fference between the lunar cycles, or is there a
di fference between the tenperatures? And he said, yes.
He doesn't ask the reverse question which says, what 1've
been able to detect if there was not.
He has only three years of data. This is 1991
t hrough 1994. This was done for his doctora
di ssertation.
M5. LOW Ckay.
MR. CRAMER: | have worked with other data sets,
which | can show you that are 12 to 15 years long. A
whol e I ot nore information emerges out of |onger ones.
You can see effects of flow and tenperature. He couldn't
detect an effective flow, that doesn't nean there wasn't
one.
He couldn't separate flow fromtenperature, they
are highly correlated. So the problemalways with flow

and tenperatures are correlated. So you need a | ot of
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years of data to begin to separate out which one is the
causal factor. |In his case, he had sone warm years
conpared to cold years. So there was definite differences
in tenperatures that were atnospheric differences.

M5. LON COkay. So these differences were
probably --

MR. CRAMER: Sone of it.

M5. LON -- due to anbient air tenperature
di fferences rather than differences in flow?

MR CRAMER  Sone of it. There were differences in
flow as well.

M5. LON Ckay.

MR, CRAMER: But he had a short data set for flow
He could get nultiple points here, but not enough to
di stinguish outflow affects and tenperature affects.

M5. LON Ckay. kay. Thank you. Let's see,
nmovi ng on, then, to Page 20 of your testinmony. The |ast
sentence on this page cites and uses information froma
rel ati onshi p devel oped by Jones & Stokes, 1992, that
showed a rel ati onship between the April/My flow in the
Lower Yuba River and the timng of juvenile chinook sal nobn
out mi gration?

MR CRAMER  Yes.

M5. LON This relationship was, also, presented in

this phase of the hearing as Exhibit 24 of YCWA testinony.
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Since your analysis, also, uses the infornmation fromthis
relationship, | wanted to know if you knew if the trap at
t he Hal | wood- Cordua fish screen was operated over a
consistent tinme period in each year?

MR. CRAMER: | do know that it is not.

M5. LOW Ckay.

MR CRAMER. And inny -- in ny testinony | cited
several exanmples. | used the Yuba last. | knew everyone
was interested in the Yuba, because that's what this
hearing is about, chinook sal mon -- chi nook sal nbn whet her
they are in the Yuba, or in the Sacranento, or in the
Rogue, so | cited several exanples.

The Yuba are consistent with the other exanples
where we have better sanpling. The exanple in the Yuba is
troubl esone on all of our parts, the one happened
statistically accurate in that the sanpling period is not
al ways the same, nor is the percentage of the flow
diverted always the sane. |It's got all these little
problens in it that you have to overcone.

But the influence of tenmperature -- the influence
of what | call -- whichever if it's flow or tenperature,
the influence of a lowflow high-tenperature year is
substantial enough that it shows up even in data that have
all these oddities and when the sanpling was done.

But, | guess, | put ny last vote for depending on
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data, on the Yuba data, because it is lacking in
consi stent sanmpling efforts between seasons.

M5. LON COkay. You said that you had ot her
evi dence presented here in your testinmony of the
rel ati onship between flow and outm gration timng; is that
correct?

MR. CRAMER: Right.

M5. LON Could you show ne those rel ationships? |
know that there are relationships with water tenperature.
| wasn't aware that you had presented other evidence of
the flow outmgration timng relationships from other
st reans.

MR CRAMER. Ckay. |I'mtrying to get to ny outline
notes, so | can do this quickly w thout wandering. Ckay.

| have one here that is tenperature. That's the Rogue

Ri ver.

M. LOW Right.

MR. CRAMER: That one is driven -- and tenperature
and flow -- naybe | have -- within our Rogue reports, I'm
not sure | have it cited exactly in here. "Il just tell
you we had to do this analysis -- we had to do it on the
Rogue River. W had to do it -- well, in fact, | do have

sone | think in here, maybe on Rogue.
I could show you pages of nultiple regressions

and all the outcones of alternative regressions. And you
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have to finally make a choice, the choice always is a
subj ective one.

Fl ow and tenperature are so highly correl at ed
that they both could be used very well to explain
mgration timng. The graph that | do have is tenperature
in the Rogue River. Let me showthat real quickly to
clarify what |I'mtal king about.

M5. LONW Right. | think --

MR, CRAMER: This one --

H O BROM: Do you have an exhi bit numnmber on that?

MR. CRAMER: That could be in nmy '92 testinony.

MR MNASIAN: It's in your '92 testinony, but I
don't have the exhibit nunber, |I'msorry.

H O BROM:. Can we mark it?

MR. M NASIAN:  Yeah. Wy don't we mark it --

MR. CRAMER: Just to explain real quick, in the
Rogue River we ended up choosing this, because we used a
variety of tests. The tenperatures and flows cane out,
essentially, the same. They were highly correl ated
bet ween years. This shows you, | think, about -- 1'd have
to count the dots, 10 or 12 years of data there. 1974 to
1983, 10 years of data.

And as the percentage of the outmgration that
had passed Savage Rapi ds Dam -- Savage Rapi ds Dam has an

irrigation diversion. And the fish are collected in the
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bypass there. It is operable, generally, from about the
1st of April throughout the entirety of the sumrer and
nost of the fish pass mdsumer, they are | ater than what
you woul d experience in the Sacramento.

But at any rate, what you can see is through al
of those years there was consistent sanpling for, at
| east, five nonths of the year. And these were of fish
passing during those five nonths. In lowflow years a
nmuch hi gher proportion that went out during that tine
occurred earlier in the season

So we had the percentage nigration by July 15th
on the Y axis; river tenperature on the X axis. So you
can | ook around there you see that when it's up there
around 12 and a half degrees C, that would be 55 in the
upper basin. On those years you have a | arge percentage
of the fish out by July 15th.

Now, on that very same year, that tenperature in
that river, when you get to the nouth of the river -- see,
those fish didn't know the water was warmin the nouth.
So the selection had to occur through who survived back
t hrough adul thood. The nouth of the river was over 70
degrees in those years, while it's running only 12 degrees
up where the fish are. They have to have their triggers
coincide with the surviving node, otherw se, they don't

know what is up ahead.
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You asked about flow --

M5. LON COkay. kay. Yeah, my question was
concerning flow, but now that you have nentioned this,
have you done any analysis on the Lower Yuba River between
outmgration tinmng and river tenperature? Have you done
any anal ysis of that?

MR. CRAMER: Have not.

M5. LON Ckay. You have not, okay.

MR. M NASIAN:  COther than what he testified in
'76 -- '75, '76, '79, '84? He's --

MR. CRAMER: | talked to you about what are | ow flow
years and high-flow years and sone exanpl es about what
does the date indicate when they went, but you asked
tenperature versus survival.

M5. LON Yes. | was referring to the relationship,
the potential relationship on the Lower Yuba River between
tenperature and outmigration timng, but you have not done
that anal ysis --

MR. CRAMER  No.

M5. LON -- is that correct? Okay. Getting back
to the flow outmgration relationship, you stated, then
that the trap, as far as you know, the trap at the
Hal | wood- Cordua fi sh screen was not operated over a
consistent tinme period each year.

So could you say that the relationship between
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average April/May flow and outmigration date could be
bi ased by those di fferences and sanpling period?

MR. CRAMER. Yes. So the challenge is always to
figure out what the bias is and how do you correct for it
and how - -

M5. LON Right.

MR. CRAMER: -- you interpret the information.

M5. LON Right. GOkay. | just wanted to nake that
cl ear, because you base sone anal ysis on that
rel ati onshi p.

MR. CRAMER  Yeah

M5. LON And, you know, to use that relationship to
go on fromthere, you have to trust that that relationship
was valid. But you're saying that there's potential bias
in that relationship?

MR, CRAMER: Yeah. And here's how | would redo that
analysis, if | had that data to work with. And we have
done this in the Stanislaus and found this really to be
meani ngf ul .

As the juveniles outmigrate, there's really kind
of three phases of their |ife stage they nmigrate out in.
One is as fry, fairly newly energed in the gravel. They
respond differently to fl ow and tenperature at that stage.
That isn't even nmeasured here at Hal | wood- Cordua, because

the screen is not operating. The diversion msses that
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entirety of that outnmigration. So what you have in Apri
really -- that outnmigration occurs in January.
M5. LON Right.

MR. CRAMER. So the whole issue is gone. GCkay. So

now we're still dealing with themout there in
March/ April. At that point you are dealing with -- | call
them parr. They are under about 80 millinmeters. Up to

usually 80 millimeters and above where they are usually
physi ol ogi cal queued in, about ready to migrate. And so
it's about that size that you see tenperature and flow
stimuli kicking in.

What | would do is go back to the sanpling and
work only with snolt outnigration where they're over 80
mllineters, where the nean length is approachi ng 80
mllinmters. And | would work with that sanpling period
when you' ve got fish qualifying as smolt and | ook at how
does that snmolt outmigration fit responses to tenperature
and fl ow.

So I'mnot working with a m xture of sone fry and
some snolts. So that's the way | would overcone the
problemthat you have differential sanpling.

M5. LON  Uh- huh.
MR. CRAMER: | would start to bring themtogether by
life stage.

M5. LOW And would it be nore valid to | ook at a
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nore consistent tine period in each year to say anything
about - -

MR. CRAMER: |t would be nice, but the nost
important thing is you have the sanme |life stage. So what
| would do is | would |look for that snolt life stage to do
the analysis by snolt Iife stage. And | think that would
be very doable on the Yuba, because |I think for the vast
majority of the years the sanpling covered the entirety of
the snmolt outmgration. It started while they were stil
smaller than 80 millimeters and then they got into that
range by the tine the sanpling was al ready done.

M5. LON Ckay. ay. Moving on, then, on Page 24
of your analysis, you argue that contrary to the analysis
in the draft decision that the recommended spring flows in
t he deci sion may del ay outmgration of juvenile chinook
salmon to a tine of increased risk of nortality during
passage through the Delta.

And are you attributing that risk primarily to
i ncreased water tenperatures in the Delta; is that
correct?

MR CRAMER: It's all the things that go with --
that are associated with increasing water tenperatures.

As the water tenperatures go up, predation rates go up
di sease rates go up. So all the things -- just the one

outcome we know is the nortality through the Delta is
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highly correlated with tenperature. The exact nechani sm
is to be debated.

M5. LON Right.

MR. CRAMER: And there probably is a whol e bunch of
things. The correlation is warnmer tenperature ends up
resulting in | ower survival

M5. LON COkay. kay. That's your hypothesis
anyway?

MR, CRAMER: Well, that's an actual correlation

M5. LON Right, in the Delta with survival?

MR. CRAMER  Right.

M5. LON Ckay. And would you agree that the
i ncreasing water tenperatures in the Delta throughout the
spring and sunmer nonths woul d be due to changes in
anbient air tenperature that woul d cause the tenperatures
to be going up seasonally?

MR. CRAMER: They are related to that, but if that's
all they are related to, then we sure don't need flowto
create -- air tenperatures do it. No, they are correl ated
to flow and to anbient air, both.

MS. LON In the Delta?

MR. CRAMER  Yeah

M5. LON (Ckay. |Is there any direct evidence in
years of high spring outflowin the Lower Yuba River that

survival and production of salnobn is |lower than in years
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of lowspring outflow? |Is there any direct evidence of
t hat ?

MR. CRAMER: | have not done that analysis. And it
probably coul d be done based upon return rates using
nunbers of spawners, nunbers of spawners. And you'd have
to do a |lot of other data, too, because you have variation
in harvest rates, but | haven't done that specific
anal ysi s.

M5. LON COkay. You haven't |ooked at that?

MR. CRAMER: No. Let me go back to one -- no, |
can't tell you specific years in the Yuba. Wat | was
going to say is you could draw -- there is an analysis
that | did a substantial report for the Departnent of
Wat er Resources, 1990, |ooked at all the coded-wi re tagged
groups of the entirety of the Sacranento basin and
correlated survival of all those coded-w re tagged groups
back to factors that were physically occurring in the
basin. And tenperature was a very strong correlate to
survival for hatchery-rel ease groups.

M5. LON For hatchery-rel ease groups?

MR. CRAMER: Warner tenperature years produced
| ower survival

M5. LON \Where were the rel ease groups nmade, in the
upstream areas, or within the Delta?

MR. CRAMER: They, certainly, were in the upstream
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areas. Because of the very different survival, depending
on rel ease location, | did separate analyses for whether
they were released in the Delta, whether they were

rel eased on station. Separate analysis for Col eman, for
Feather. And | did it in 1990, so it's ten years ago.
woul d highly recommend the report for review to | ook at
that issue, because it does have analysis for tenperature.
| don't have it all on the top of ny nind to quote it
accurately.

M5. LON Ckay. But that has -- okay. But ny
guestion, again, was trying to relate higher spring
outflows to subsequent production in the Lower Yuba River.
You have not done that analysis with flow --

MR. CRAMER. No, it would have to be done directly
t hrough ot her data and | haven't.

M5. LON COkay. The spring outflows in the draft
decision | think are in the order of 1200 cfs, sonething
like that. Are you aware that the uninpaired flows in the
Lower Yuba River in April and May, the average was between
6, 000, 6500 cfs?

MR. CRAMER  Right.

M5. LON Wyuld you expect under these spring fl ow
rates under uninpaired conditions, which are approxi mately
six times as high as the mininmum fl ow recommendati ons in

the draft decision, would you expect under those
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conditions that outmgrating chi nook sal non experience | ow
survival through the Delta?

MR. CRAMER. Wth 6,000 cfs, uninpaired, the whole
Delta woul d be uninpaired. So you would have had
everything el se uninpaired as well. And you would have
nmuch, much higher flows. No, | think that would be a
great idea

M5. LON |'mnot reconmendi ng i nplenmenting --

MR. CRAMER: Yeah. Uninpaired conditions in a, what
you call average, the key thing about averages is that's
what |I'mgetting at on ny whole point on this outmgration
thing is that averages can hide within themyour trouble
spot. And the trouble spot is not the average.

In an average and above average year, | think
you're great. You're going to have a serious problemin
the lowflow years. That's where you're going to cause a
nm smat ch.

MS. LOW  Yes.

MR. CRAMER: Under inpaired conditions, because
everything is inpaired.

M5. LOWN Yes, but | nean your hypothesis is the
hi gher the spring flows, the | ower survival -- the |ower
the survival will be through the Delta, because you're
del aying outnigration to a point where --

MR. CRAMER: No, only if it was a mismatch. And the
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place that it would be a problemwould be the | owfl ow
years, because | doubt that you would have a mi smatch of
their mgration timng, on average, in high-flow years.

They woul d probably go out at a tine when it's

still fine to get to the Delta. Those years you woul d not
have the sane high tenperatures in the Delta. |In other
words, the tenperatures in the Delta are not -- they are a

function of flow of and of tinme of year.

M5. LON But anmbient air tenperatures in the Delta
have a significant effect --

MR. CRAMER  Right.

MS. LOW ~-- on the Delta --

MR. CRAMER: Yeah. Wiat |I'msaying is the
conditions in the Delta in a lowflow year are different
than a high-flow year on the sanme day, same air
t enperat ure.

M5. LON | won't argue with that, but ny point is
that you've made a rel ationship between -- you've nmade it
your theory that outmigration may be delayed to a time of
i ncreased risk through the Delta due to the draft decision
flows. And I'mjust trying to fair it out alittle bit
better.

MR. CRAMER  Right.

M5. LON How far would you take that, the

rel ati onshi p between nean April/May flows and the
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outmgration tinng?

MR CRAMER: |'d only take it to the I owflow years.
And | would do sonme analysis to figure out what
constitutes that. W have actual data on outmgration
timng fromthe Yuba for snmolts. You can | ook at how that
vari es between years. And you can look at conditions in
the Delta, given those kind of flow conditions, but you
have to work with real data and watch for the concern of
causing fish to stay |onger based upon real data that we
observed in the Yuba conpared to the expected conditions
in the Delta.

M5. LON | would agree. | would agree with that,
it would be good to have sone real data

Thank you very nuch, M. Craner.

H O BROAN: You have sone questions?

MR FRINK: Yes, | do.

H O BROM: Go ahead.

MR. FRINK: Yes, M. Craner, | do have a couple
foll owup questions. Before | was asking you about the
effect on the fish on the diversions through the gabion
fish screen. And you nentioned having snorkelers float in
the diversion side of the gabion fish screen to see if
there were any hot spots.

Do you know what the rate of punping was on the

day that you had the snorkelers there?
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MR.

MR.

MR.

CRAMVER:  Yes.
FRINK:  Ckay.

CRAMER: Now, you said the river side and we did

both sides. There's the side that has --

MR

FRINK: If you want to put the transparency up,

again, that's fine.

MR,
MR,
extent, |
referring
di versi on.
H O
MR,
MR,
MVR.
di version
mar ked as
di version
MR,
MR,
di version
MR,

MR.

CRAMER: Yeah. kay --

LILLY: Excuse me, M. Brown, | object. To the
think it was inadvertent. M. Frink is

to punmping. There's no punmping with this

It's gravity feed.

BROMWN: It's gravity feed.
FRINK: | can rephrase the entire question
CRAMER: That's all right.

FRINK: Ckay. | do see that there is sone

t hr ough under ground di versi on pipes fromwhat is
t he diversion pond into what is narked as the
canal .

CRAMER: Ri ght.

FRINK: Do you know what the rate of the

t hrough the pipes --

CRAMVER:  Yeah.

FRINK: -- was on the day that your snorkelers

were along the face of the rock gabion fish screen?

MR

CRAMER:  Yes. It would be on the backsi de of
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that screen over here in the pond -- on the forebay,
because they woul d experience drift along -- there is
current com ng down here fromthe side channel. So they
woul d experience drift over here. On the back pond, no
nmotion at all, just calm

Maxi mum di versi on that season was 150 cfs through
the pipes. There's additional increase of flowin the
canal that cones through just all the rocks and what ever
The actual diversion through the pipes was 150 cfs.

MR. FRINK: Okay. And that's all gravity flow?

MR. CRAMER: Yeah, all we do is open the pipe up
here. See this point back here, | could only roughly
guote you now, | should have brought a picture, but this
is like 50 feet lower. There's another bermright here
and you wal k down a very steep hill to get down to where
this starts.

MR. FRINK: Ckay.

MR. CRAMER: So they just have openings in the pipe
and you just open a little bit and it conmes shooting out.
And you have a lot of head on it.

MR. FRINK: Okay. | believe that there's been
statements el sewhere, it may have been at the earlier
heari ng, about the percentage of the water that is
diverted fromthe river into the intake channel that,

eventual Iy, goes through the gabion fish screen. And
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there was sone testinony that that can reach as high as 90
percent.

If that occurred, would that concern you that it
m ght have an adverse effect on migrating sal nonids? |If
90 percent of the water that was diverted into the intake
channel , fl owed through the gabion fish screen into the
di versi on pond, would that concern you that it m ght
adversely affect mgrating fish?

MR. CRAMER: | guess I'd have to say, yes. [|I'm
trying to think if that's even anywhere in the real m of
possi bility. The Hal |l wood- Cordua on the other side.

You' ve got to have sonme water going over there.

MR FRINK: No. No. I'mtalking about: O the
wat er diverted into the intake channel for the rock gabion
fish screen --

MR. CRAMER: Ckay. Let ne get this right. So
you' re tal king about if 90 percent of this water

MR FRINK: Right.

MR. CRAMER: Is diverted, so you only have ten
percent coning out.

FRI NK:  Yes.
CRAMER: Wyuld | view that as a probl en?

FRINK:  Yes.

5 2 3 3

CRAMER: No. The reason being, you have to go

| ook at this space here, but after the water cones out,
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there's a small road here. And then it is a small canal

it runs like a creek. It's got like little ripples, |ooks
like a little natural creek in there. But it doesn't have
alot of flowin it.

But a whole lot of fish didn't go there to start
with. No, | don't see that as a major problem \What |
was envi si oning your picture, you were saying what if |
have all the Yuba River fish --

MR. FRINK: No. The way you described it, ny
guestion is correct. | was just referring to 90 percent
of the flowinto the intake channel

MR. CRAMER: Yeah. No, | think having that
ten-percent bypass flowis sufficient to carry those fish
the remai nder of the distance back to the river. And
there's no big, deep holes, no great place for
accunul ati on of predators, or anything.

There's no -- the key thing that bypass criteria
woul d have for fish screens is an adequate flowto
sweep -- would, actually, create a sweeping flow and have
size and velocity and things relative to screen flow as to
what is adequate for bypass.

MR. FRINK: But you would want to be certain that
the channel is not obstructed?

MR CRAMER  Correct.

MR FRINK: So it flows freely to the river?
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MR. CRAMER  Right.

MR FRINK: Ernie?

MR. MONA: Just one question, M. Cranmer. Do you
have any reconmendati ons today regardi ng what additiona
studi es may be needed to better define the proposed
fishery requirenents on the Lower Yuba River?

MR. CRAMER: For the entirety of the Lower Yuba?

MR MONA: Correct.

MR, CRAMER: Well, the one that | hear discussed
here, could be resolved real well. | nentioned a need for
a kind of sinulation analysis, putting together the data
on how we woul d have the expected tim ng of outmigration
and how that would match up with the expected conditions
in the Delta.

Rat her than all theorizing on it, we could
construct based on the best data what that, actually,
would be. And | would really recomend that get done. To
i mprove the data at Hal | wood- Cordua, there are great
opportunities to use that as a nonitoring site.

Now, there's been a rotary-screw trap installed
out there. And, perhaps, that's going to be sufficient if
they're going to use that year after year to get the
outmgration tinmng. Then, we could get rid of the
concern over inconsistent sanpling at Hal | wood- Cor dua.

The other way would be is we would typically do
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code-rel eased marked fish upstream and determ ne the
proportion, periodically, throughout the season that are
brought into the Hall wood- Cordua Canal
So you could, now, retrospectively, go back and
identify what the actual sanpling frequency was at
Hal | wood- Cordua. If you follow ne, it's usually rel ated
to percentage of flow diverted. W could go now and over
several different flow ranges, figure out, by releasing
mar ked fish above that site, what percentage are going to
t he Hal | wood- Cordua trap
And then we go back to the past years' data and

establish that rel ationship between the efficiency of the
trap versus flow. And do a better job of cleaning up sone
of our old data, so it's nore confident in its use. Those
are a couple of things. There's a whole ot nmore | could
think of, if you gave ne a while to think about it.
Anyway, those are a couple off the top of ny mind.

MR. MONA: Sure. W have a couple nore mnutes.

MR. CRAMER  Yeah

MR MNASIAN: So let's go through it. Gowh
rates?

MR CRAMER. Gowth rates, | presented data in ny
1992 testinony from sanpling that had been done at Parks
Bar on growth rates. Wat that indicated was the fish

were growi ng slower in years of high abundance.
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You could do an analysis on growh rates at
Hal | wood- Cor dua by | ooki ng at nmean size by given date. W
did that on the Rogue River and found it quite neaningful
So you could do that with existing data. You could | ook
at size on a given date at Hall wood- Cordua versus
envi ronnental variables, which would have to include fish
abundance. You have to have a neasure of fish abundance,
because fish abundance and tenperature are going to be the
two variables that will cone out.

Scal e anal ysis, nost of the information after 12
years of study in the Rogue Basin that we were able to
tell about what effect did the survival and the growth
rate was prem sed very nuch on data we gai ned off reading
the scales to deternine the age of return and the growth
of -- growth rate of juveniles based on scal e spaci ng and
size at migration based on scale radius at ocean entry
determ ned fromthe scale.

So those are kind of additional pieces of work
that coul d be done probably with existing information. |
don't know if there are good scale collections or not, but
I think that there are. So those would help resolve a | ot
of the questions about growth, what factors related to
growt h within the Yuba R ver

MR M NASIAN. So there also seens to be an

assunption that if you fluctuate flows from October 15 to
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March 1, you kill fish, you dewater redds. Wuld you like
to comment upon the evidence and testinobny?

MR. CRAMER: Yeah. There is a strong |link that
could really benefit fromsone study. Studies -- and
put this in ny direct testinony. Studies that have been
done on the effect of fluctuating flows on redds
consi stently show that survival -- now you're sorry that
you asked this, aren't you?

MR. MONA:  Well, | just thought, you know, one nore
recomended st udy.

MR M NASI AN:  Yeah

MR. CRAMER  The studies that have been done on that
consistently show that survival is a |lot higher than sone
m ght expect it to be, because the eggs are still wet in
the gravel, that they are already hatched as alevins in
the gravel, that they swam away fromthe problem so
survival is much higher than you think just by thinking,
gee, we've got our redds dewatered.

You deternine how to efficiently use that flow by
doi ng sonme actual instream sanpling of those redds. And
conduct sone flow fluctuation studies. | think that would
be wi se, given the value of water these days so that you
don't unnecessarily keep a |l ot of water out there that
didn't really have to be there to protect redds. In a

natural system flows fluctuate and redds are periodically
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dewatered in pristine environments.

MR MONA: Thank you very much.

MR MNASIAN. M. Brown, | have just one question
for redirect.

H O BROMN: | have a question

MR M NASI AN:  CGood.

---000---
CROSS- EXAM NATI ON OF SOUTH YUBA WATER AGENCY
AND CORDUA | RRI GATI ON DI STRI CT
BY THE BOARD

H O BROM:. M. Craner, in your opinion, you were
tal ki ng about the gabions, is that a najor problem a
m nor problen? How often does that happen? And what's
your opinion of it howit effects the outmgrating snmolt?

MR CRAMER. M -- | would have to base it on only
two years of sanpling. | haven't |ooked at the flow
frequencies. 20,000 cfs flow at the Marysvill e gauge
overtops that. And as | nentioned, that has happened in
the two years that there was sanpling done in the forebay
pond. That pond behind the gabion that |leads into the
canal .

In both of those years, the nunmber of fish

observed in that pond were very few. | have forgotten how
many it was that were observed by Cal Fish and Gane when

they were back there. It was either Smith's study in '89
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or Konnoff's in '88. They did sanpling in that pond and
it seems they caught four juveniles, but that would need
to be checked. It was very few

W estimate that a total of no nore than 25 were
in that pond in the year that we sanpled. That's based
upon we sanpled until all of them were done noving out and
expandi ng for the few days that water, actually, went
t hrough anot her pipe that we didn't sanple. So expandi ng
for the unsanpl ed vol une, we expect about 25.

In other words, | think it is negligible.
cannot inmagi ne a beautiful state-of-the-art screen out
there that could do a better job. And there would be
envi ronnental occurrences that would cause it to fail

There always are. Wen | say, "fail," meaning a nonentary
probl em

H O BROM: Wen you had 150 cfs into the south
canal, were you able to measure any head differential
bet ween the supply water and the intake canal and the
di versi on ponds across the gabi on?

MR. CRAMER: So you're tal king about neasure on
ei ther side of this?

H O BROMWN: Right.

MR. CRAMER. W didn't, specifically, neasure for

head, because you have waves and you have a fl ow ng water

runni ng across this side. And you have total calm
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water -- I'msorry, calmwater in this pond

And so our intent was to nmeasure velocity in the
backside to see where it was coning through. And we
couldn't detect it anywhere. | assunme that neans if |
could get a nice balance of head differential, | wouldn't
be able to nmeasure that either, but we didn't do those
measur ement s.

H O BROMW. So there is, at |east, nothing obvious?

MR. CRAMER: Not hing obvious. W spent a |ot of
time trying to find it.

H O BROM: | was out there once, but | can't
renenmber, can those gabions be raised if they have to?

MR. CRAMER: |'mnot an engineer, but it sure |ooks
like they could to ne. You can, in essence, drive a truck
out on them It's a road width on top of the thing. And,
yes, | think it could be raised.

H O BROM: Is there any history as to the size of
rock, or gravel that's in those gabi ons?

MR. M NASI AN:  Uh- huh

MR. CRAMER: Yes. | wouldn't be the best expert on
it, but I can tell you that on the exterior side that |
can see and what's reported to have gone init, it's,
basically, built out of river cobbles. It's -- you can
see it in photographs when you look at it. 1'd say it's

probably four or eight-inch dianeter cobbles, something in
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that range. It is not riprap.

H O BROM: Is there a set of specifications for
it?

MR CRAMER  Yes.

H O BROM: Al right. And you had redirect,

M. M nasian?

MR. M NASI AN.  Yes, |'ve got two now.

H O BROM: Al right. On cross-exanination we are
pretty liberal on what the questions can be. But on
direct and recross, recross is linted to the questions
that are asked.

Wth that spirit in mnd, M. Mnasian, please,
proceed.
---000---
REDI RECT EXAM NATI ON OF SOUTH YUBA WATER AGENCY
AND CORDUA | RRI GATI ON DI STRI CT
BY MR M NASI AN

MR M NASIAN. Right. M. Mna asked you a question
inregard to -- strike that. Let ne not ask that.

M. Cramer, when your divers were out there and
trying to detect velocity, did he have a thing called a
probe which will mechanically measure and el ectronically
record velocity through the face of that gabion?

MR. CRAMER: They had it in their possession.

MR MNASIAN: Right. But it will not work in | ow
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velocities, will it?

MR CRAMER  Correct, it won't. It won't work in
vel ocities where you can't even -- by the naked eye, or by
flowing material, if everything is holding still in the
wat er, you can't see anything noving, the probe won't nove
ei ther.

MR. M NASIAN:  And woul d you describe those fish
that were not able to find refuge in the diversion pond,
in the January storm of 20,500 at Marysville, where did
t hose juveniles go?

MR, CRAMER: Juveniles that came -- now, wherever
there are fl oodwaters the fish go.

MR. M NASI AN  Okay.

MR. CRAMER: So they're out on the edge of the flood
wherever it goes to. They would have passed into that
pond. | understand that there can be rel eases of water
out of that pond that can be routed back to the river.

MR. M NASIAN. Right. Do you understand that's the
normal operating criteria for the pond, first rel eases go
back to the river?

MR, CRAMER: No, | didn't. | didn't, no.

MR. M NASI AN:  Ckay.

MR, CRAMER: | think, then -- now, if that's true,
what that would nean is the year that we sanpl ed that was,

specifically, not done, because we wanted to sanple every



CAPI TOL REPORTERS (916) 923-5447
1258



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

day that any water cane out of that pond.

MR. M NASIAN:  Okay. You provided testinony with
regard to results in Oegon and Canada. As we go south
al ong the coast, is there any trends, or tendency in
regard to anadromous fish in regard to tenperature? That
is as we nmove south, does the tenperature tol erance of
chi nook and steel head rise?

MR. CRAMER: There are indications that it does.
That is poorly docunented. We know that war ner
tenperatures exi st as you go south. There's been a few
studies on a few specific stock suggesting that they may
be nmore tolerant to high tenperatures. But for the nopst
part, the answer is: W have not denobnstrated substanti al
di fferences as you nmove south.

MR. M NASI AN:  Ckay. Thank you.

Thank you, M. Brown.

H O BROMN: Thank you, M. M nasian

Let's see a show of hands on who would like to
redirect.

Al right, M. Cunningham you're up. |'msorry,
recross. Wuld you like to take a break and you can think
about it over the break?

MR, CUNNINGHAM | think | can do it in about two
guestions, M. Brown.

H O BROM: Al right.
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MR. CUNNI NGHAM | just have to hurry and get them
---000---
RECROSS- EXAM NATI ON OF SOQUTH YUBA WATER DI STRI CT
AND CORDUA | RRI GATI ON DI STRI CT
BY CALI FORNI A DEPARTMENT OF FI SH AND GAME
BY MR, CUNNI NGHAM

MR. CUNNI NGHAM M. Craner, again -- and,
M. Brown, wth your understanding of the scope of
recross, |I'Il ask ny first question with the understanding
that it may or may not be within the scope, but | think it
is. And | think M. Mnasian was tal king, again, about
velocities through the gabion at the time you were there
snor kel i ng.

Did you earlier testify what the actual release
fromthat pond into the diversion wrks was, was that 150
cubic feet per second?

MR. CRAMER: Yes.

MR. CUNNI NGHAM  And do you know if that is the
maxi mum t hat the South Yuba-Brophy people can divert and
rel ease through that facility?

MR, CRAMER: | do not know that. | do know that it
was surprising to ne to understand the amount of water
goi ng down their canal was substantially nore than the
anmount of water com ng down that pipe.

So you can't determ ne their diversion out of
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t hat pi pe based on the canal flow, because they get a
substantial amount of accretion into their canal through
the gravel flow across the Yuba-Brophy. So all | knowis
the 150 cfs is all they had. And you have to ask if
that's -- yeah, it's 150. | just don't knowif that's --
that was the maxi rumthat year and it was in August.

| don't knowif it's possible for themto divert higher
vol umes t hrough those pipes or not.

MR. CUNNI NGHAM  Okay. Then the other question
had for you: You just nentioned sonmething in your
redirect about the potentiality of flows that overtop the
gabi on being rel eased back into the river during certain
times of the year.

MR. CRAMER  Right.

MR. CUNNI NGHAM  And do you have any infornation
about whether or not when that happens the fish that have
cone in with the overtopping then go back out?

MR. CRAMER: Yeah. The only way we woul d be able --
that is a good question. And the way you woul d have to
| ook at that woul d be based on exactly what we did. W
set the net down there and turned on the flow and | ooked
at the tine the fish conme out. Some come out right away,
sone don't cone out right away. You rescue a few of them
others you wouldn't.

MR CUNNI NGHAM  Ckay.
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MR, CRAMER: Gven that that would be a short-term
operation, you pour sone fish down, |et them bypass out to
the river and say you did it for a week or sonething,
you'd -- you would get some portion of them you wouldn't
get themall.

MR. CUNNI NGHAM  And | assunme you woul d al so be
| ooking for effects of predation within the pond during
that period of tinme?

MR, CRAMER: You woul d have to assess that. Wthin
my testinmony, | pointed out that we did, with that very
thought in mnd, do a conplete circuit of snorkeling all
the way around the pond. It is another one of those
gravel ponds that is deep, sharp drop-offs.

So it's not a great opportunity for holding fish,
but I don't have the nunbers in nmy mind. W observed | ow
nunbers. There was very |ow densities of predatory fish
in that pond.

MR. CUNNI NGHAM  But you woul d have to exani ne that
guestion as well to determne --

MR. CRAMER: How many got | ost, yes.

MR. CUNNI NGHAM That's all the questions | have.

Thank you, M. Brown.

H O BROWN. Ckay.

MR MNASIAN. | would offer the testinony of Steve

Cramer, which is Exhibit 2; qualifications of Steve
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Cramer, Exhibit 2.1; the study, 1993 study, which is 2.2;
the Use of Managed Pul ses and Flow to Sinulate
Qutmi gration of Juvenile Sal non, which is 2.3, Figure 6,
which is an overhead, which will be supplied to everybody,
entitled, "Comparison of Daily Chinook Catch and Abundance
I ndex at Oakdal e-Stani sl aus River, 1995; 2.5, which is the
Brett,
B-r-e-t-t, figure; 2.6, which the Rogue River figure; 2.7,
which is the Applegate figure; 2.8, which is the 1974/'83
Savage Rapi d Dam Rogue River figure; and 2.9, which would
be the Roper-Scarnecchia Study, which M. Cunninghami f
you'll be good enough to give nme a copy of I'Il supply to
ever ybody.

H O BROMW:. Ckay. Are there any objections to
t hose exhibits being offered into evidence?

MR. CUNNI NGHAM M. Brown, if | might have a
second?

H O BROW. M. Mnasian, you have one nore
Wi t ness?

MR. M NASIAN: | do. Thank you.

H O BROM: We'Il| take these into evidence, if
there's no objections, pending M. Cunni ngham s

MR. CUNNI NGHAM  Wor ki ng backwards, to the extent
nmul ti pl e questions were asked about the Roper study, we

only have one copy and we'll provide it to M. M nasian
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And we'll make copies for everybody because there
were a |l ot of questions asked about it not only by nyself
inalimted style, but the staff also had sone
significant questions about the contents of that stuff.

M. Brown, | do have some objections to severa
of the other proposed exhibits. However, to the extent
that several of those were proposed and presented -- or
at least, initially offered during ny cross-exam nation
M. Brown, | never chose to follow up and ask questi ons.

Specifically, for exanple, on such things on,
believe it was 2.7, which was the Appl egate information.
And | don't believe anybody el se ever asked anything. And
| don't believe M. M nasian asked anything in redirect.
So to the extent that that's there, but there wasn't any
direct testinony, |I'mnot sure there's a foundation laid
for admtting that. And I'll object to that exhibit on
t hose grounds.

H O BROM: Al right.

MR MNASIAN: | will withdraw 2.7, then. | think
that is a correct description.

H O BROM: Al right.

MR. CUNNI NGHAM  And, M. M nasian, tell me what was
2.6, again, please

MR. M NASIAN. That is the Rogue River study.

MR. CRAMER: You tal king about the one that |
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showed?

MR. M NASI AN:  Yeah.

MR. CUNNI NGHAM  So questions were asked. So ny
references were specifically to 2.7.

H O BROM: Ckay. Wth the exception of 2.7, are
t here any other objections?

MR COOK: M. Brown?

H O BROM: M. Cook.

MR. COOK: |'mnot objecting. | have a question.

H O. BROMWN: Sur e.

MR COOK: | didn't hear what you said with respect
to the next witness. Wwo will be the next w tness?
H O BROM: | was just reaffirmng with

M. Mnasian that he had one nore witness. W have taken
his exhibits. W normally wait until all of the direct is
t hrough and the cross, and then offer the exhibits into
evi dence.

MR COOK: But we will go back, now, to the Yuba
County Water Agency?

H O BROM: No. W'Ill go back to M. M nasian.
These exhibits are being offered a little out of sequence
here, but if nobody objects, I'"'mgoing to allow that. |If
there were objections to it, then we'll hear those.

MR, COOK: But M. Rue will be on next?

MR, M NASI AN: No, M. Cook, Frederic Reid, who is
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the coordinator for Ducks Unlimted, will be a Cordua
witness. And you'll find his testinmony in the Cordua
i ndex.

H O BROMW:. WII he be nmaking reference to any of
t hese exhi bits?

MR. M NASI AN.  No, none.

H O BROM: Ckay. |Is that all right, M. Cook?

MR. COOK: The only problemis | spent substanti al
time last tinme preparing for other witnesses. And | did
not anticipate these witnesses comng up. | guess | can
handl e t hat.

H O BROM: Al right. That's understandable and
that's a reasonable concern. |If you're confortable with
that, we'll go with that decision; if you're not, we'll
figure it out when we cone back after the break.

MR, COOK: Yeah.

MR- M NASIAN. | understand. | believe M. Cook is
making a valid point. M. Reid has to be in Washington to
do sone testinony or neetings, | believe, tonmorrow. And
he won't be avail able Thursday. So if we end up with
anot her day and you' ve got sone questions, |'msure that
can lean on M. Reid if he's back fromthe chaos of
Washi ngton to cone back in and answer.

MR COOK: In the interest of proceeding, it's fine

wth ne.



CAPI TOL REPORTERS (916) 923-5447
1266



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

H O BROM: Al right. Thank you. Thank you
M. Cook
Are there any other objections or concerns with
the offer of those exhibits into evidence? Seeing none,
they're so offered with the exception of 2.7.
W' Il take a 12-minute break
(Recess taken 2:42 p.m to 2:54 p.m)
H O BROM: Cone back to order
MR M NASIAN:. M. Brown, we'll need to swear
M. Reid, who was not present at the opening day.
H O BROM:. M. Reid, do you promise to tell the
truth during these proceedings; if so, answer | do?
MR REID | do.
---000---
DI RECT EXAM NATI ON OF CORDUA | RRI GATI ON DI STRI CT
OF FREDERI C REI D

BY MR M NASI AN

MR MNASIAN. M. Reid, would you tell us sonething

about your acadeni c and work background?
DR REID: Yes. M nanme is Frederic A Reid. | am

currently the director of conservation planning for Ducks

Unlimted in Western North Ameri ca. I've worked for Ducks

Unlimted since 1990. | had a chance to speak to the

State Water Board related to these issues in 1992, but the

greatest time | spent in this roomwas over the Mno Lake
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water right issues where | was a chief witness related to
water and related to wetlands and waterbirds for Fish and
Gane, Audubon, and the Mono Lake conmittee.

| hold a Master's degree and Ph.D. in fisheries
and wildlife ecology and | have over 20 years of
experience in wetland ecol ogy across North Ameri ca.

MR. M NASIAN: Wyuld you like to summari ze your
testinmony in this case?

DR REID: Sure. |I'd like to start by saying that I
amvery well-aware of the critical nature of water in the
fall and winter for anadronous fish, but the reason | am
here is | am also concerned as to the inportance of the
floodplain habitat that exists in the District 10 region

And, whereas, historically, many of these areas
were a | andscape, seasonal wetlands, today much of this
area has been i npacted through the construction of nain
stem | evees. Although, natural inundation does not occur
in these areas, artificial flooding of rice in wetlands
does occur and provides sone critical habitat for the
70-some species of waterbirds that use these areas.

| discuss a nunber of studies in nmy witten
testimony, I'd just like to summarize a couple of those,
because | think they're fairly inportant. Dr. Chris
El phi ck, who was at the University of Nevada, Reno,

denmponstrated that in flooded rice that there was a
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preference of flooded rice over non-fl ooded rice

t hroughout the Sacramento Valley by a w de variety of
waterbirds. |t includes waterfow , shorebirds, and
col oni al wat er bi rds.

He further denobnstrated that that preferred water
depth is fairly shallow It's generally under 25
centinmeters of water, which is about 10 inches. And while
sone of the acreage of flooded rice is critical to these
wat er bi rds, the anmount of water within any single field
can be relatively shall ow.

He further denonstrated that the District 10 area
was extrenmely inmportant for a number of the waterbirds
that he investigated. Dr. JimHill, who was the chairnan
of agronony at the University of California, Davis, has
led a team of agronom sts since about 1992 with a nunber
of research projects related to rice practices.

Rel ated to this discussion today, his
i nvestigations have shown that by keeping the rice stubble
noi st, or very shallowy flooded yields the best |evel of
deconposition of rice straw. And so it's not that you
have to have the rice fields flooded three feet, but
rather at a very, very noist level, or a shallowy flooded
level is extrenely inportant.

Now, why | bring these up is that we know from

other recent studies that the District 10 area is a very
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important area in the early fall and md-fall period for a
nunber of waterbirds. That's been recently denonstrated
by Dr. Joe Fleskes. And Dr. Fleskes is trying to
replicate studies that were done in the 1980s when we used
radiotelemetry to | ook at pathways that Northern Pintai
used habitat in the Central Valley.

What Dr. Fleskes is doing is replicating those
studi es and | ooking to see what changes are there in the
di stribution of pintails and how have either restoration
of wetlands or change in water practice is changing the
di stribution of Northern Pintails.

And what we see fromhis current investigations
are that the District 10 area remain extrenely inportant
during the early fall and mid-fall period for Northern
Pintails both in diurnal and nocturnal use. As the wnter
rains occur in nedian to wet winters, then the birds nove
out into the rest of the Anerican basin. But that
District 10 area, which is that area north of Marysville
bordered by Hi ghway 70 on the west, remains a very
critical habitat.

The final study | wanted to nention was that of
Dr. denn Wley, who we co-funded. And Dr. WIley has been
i nvestigating habitat use of the endangered gi ant garter
snake. And his data suggests that the snakes prefer a mx

of sem permanent wetl ands, seasonal wetlands, and fl ooded
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rice.

And he has | ooked in the District 10 area and,
certainly, having a nix of those habitats flooded in the
early fall and nmid fall pre to their dormancy will be
extremely inportant.

And Ducks Unlinited has been working on
restoration of wetland habitat, specifically, in regards
to the giant garter snake. The nbst recent effort was in
the Colusa Basin. And those efforts have focused on
trying to provide a mix of both flooded wetl ands and of
fl ooded rice.

And nmy point that I'd just like to make to the
staff and to the Board is that, certainly, the flood --
the historic floodplain habitat has been artificially
flooded in the District 10 region over the last 40 or 50
years. And it does mmintain sone critical habitat for
wat er bi rds

Those that are of special status such as the
white-faced ibis, sandhill crane, as well as the giant
garter snake, which is endangered. And | would just like
the staff and the Board to consider the fact that sone
wat er, even under the nost critically dry years, is really
i mportant in this region.

Now, there are two di scussion points of howto

deal with such an aspect, one of which is that birds can
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fly away and that they have alternative habitat. And we
know based on efforts by some of the menbers that |'ve

al ready di scussed, that the alternative habitats under
extrenely dry conditions are very, very linmted. W have
the federal refuges, the State areas, but they

represent -- especially as you nove into md fall -- a
very small ampount of habitat as for the birds that,
potentially, use those areas.

Li kewi se, there is a potential of using well
water in these areas. And well water has both sone
benefits and sone negative aspects to it. Certainly, one
of the negative aspects to it is it's very expensive. And
when you' re | ooking at private | andowners, such as rice
farmers, or you're looking at state, federal wildlife
areas, those extra-incurred costs may allow a situation
where it doesn't becone feasible to do it. And,
therefore, by forcing water strictly on -- as a nechani sm
comng fromwells, you may elimnate that as a real viable
sour ce.

Second thing is that, typically, well water is
colder and it tends to be lower in nutrients. Many of
these birds are responding to vertebrae prey. W know
that as you release cold water out of the sites, cold
water is going to delay growh. [It's going to del ay

hatching. And so it would inpact the type -- inpact the
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abundance and the food resources that would be avail able
for these waterbirds.

And, basically, just in conclusion, | just would
like to bring forward to the staff and to the Board the
fact that we are very concerned about this habitat given
very dry conditions.

MR. M NASI AN:  Doctor, would you focus and sunmmari ze
your |evel of concern? Are you slightly concerned,
noderately concerned, seriously concerned if District 10
in fact, is delayed in its ability to flood? And if so,
why?

DR REID: Yeah. As | said before, that we know
that District 10 for pintails, for species such as tundra
swans are extrenely inportant for early and nmd w nter
And so if you do not have viable habitat in the District
10 area during those periods, it's going to inpact those
species. So in terns of your criteria, | would say that
we're very concerned that given dry conditions there would
not be enough viable habitat out in the area.

MR MNASIAN: And if the water is delayed into a
col der tenperature period, is there an effect upon the
production of the invertebrates as a result of flooding
the field, whether it's well water or surface water, if
there is a delay in application, is there an affect?

DR REID: Yeah. W do know that the chironom ds,



CAPI TOL REPORTERS (916) 923-5447
1273



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

whi ch are the major food source, do respond in terns of
grow h and numbers. And as you provide col der water the
grow h rates are reduced.

MR. M NASI AN:  When a species is a special status
speci es, does that nean that there is a concern that it
may become either threatened or endangered under either
the California, or the State | aw?

DR REID Right.

MR. M NASIAN: Okay. And do you have advice for the
Board in regard to what process they should undertake
being a person trained as both a fish biologist and with a

job now related to waterfow ?

DR REID: Well, let ne say | have degrees in
fishery and wildlife ecology. | would not classify nyself
as a fisheries biologist. However, | will say that | am

sonewhat enbarrassed in that | don't cone forward with a
prescription. |It's easy to come forward and say, hey, you
need to be concerned about this, but if you don't offer a
prescription | recognize that it's tough for the staff and
t he Board.

However, ny reconmendations are that there be
some considerations for allow ng surface flooding to sone
degree on both the natural, seasonally flooded and
sem pernanent wetlands that in the core of District 10 are

about 3,000 acres now and rice that provides sonme really
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1 critical habitat for both the waterbirds and, apparently,
2 for the giant garter snake.

3 MR. M NASI AN:  Thank you.

4 H O BROW. Al right. M. Gee?

5 MR. GEE: Thank you, M. Brown.

6 ---000---

7 CROSS- EXAM NATI ON OF CORDUA | RRI GATI ON DI STRI CT

8 BY U S. DEPARTMENT OF | NTERI OR, FI SH AND W LDLI FE SERVI CE
9 BY MR CEE

10 MR CGEEE M. Reid, | just have a few questions for
11 you. If you could -- you made a nunber of references to
12 studi es conducted by a Dr. Chris El phick.

13 DR REID:  Uh-huh.

14 MR. CGEE: Could you give nme the nane of his study
15 that you relied on there?

16 DR REID  Sure.

17 MR CGEE: | didn't see a list of references in

18 there.

19 DR REID: Sure. | have a publication, it's in the
20 Journal _of Applied_Ecology. The title of that manuscri pt
21 is, "Wnter Managenent of California Rice Fields for
22 Wat erbirds. "
23 MR. GEE: Can you run that by ne again, slowy?
24 DR REID: Yeah, I'msorry. |It's in the Journal _of _
25 Applied Ecology. [It's Volune 35, Pages 95 through 108.
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And it was 1998 that it was published. He also has
publ i shed several other manuscripts, but this is core.

MR CGEE: (kay.

DR. REID. And Oring was his coaut hor.

MR. CGEE: Secondly, there's another reference you
made to a Dr. JimHI1?

DR. REID: Unh-huh.

MR CGEE: |Is there a particular article or study
that you refer to?

DR REID: Actually, yeah, there's a nunber of them
Probably a good summary one would be -- there's one --
probably a good sunmary one woul d be the principal author
was Silvi Brouder, B-r-o-u-d-e-r, Hill was the second

aut hor, published in 1995. It was in California

Agriculture, Volume 49, Pages 58 through 64. And that

title of the manuscript is, "Wnter Flooding of R ce Lands
Provi des Waterfow Habitat."

MR CGEE: Ckay.

DR REID: They've got a nore recent nanuscri pt
that's in press in an international rice synposiumthat
really provides the nost current information, sane
coaut hors.

MR. CGEE: You nentioned sone ongoi ng research by Joe
Fl eskes.

DR REID: Yes, F-l-e-s-k-e-s.
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MR CGEE: So that is still in progress?

DR. REID: Yes.

MR CGEE: And Dr. denn WIey.

DR REID: Yes.

MR. GEE: Can you give nme the nanme of his work that

you relied on?
DR REID: That's still in progress as well. Both
Dr. Wley and Dr. Fleskes are with the USGS at the Di xon
field station, Biological Research Division.
MR. GEE: Thank you, Dr. Reid. That's all | have.
H O BROM:. M. Baiocchi?
MR. BAI OCCHI: Thank you.
---000---
CROSS- EXAM NATI ON OF CORDUA | RRI GATI ON DI STRI CT
BY CALI FORNI A SPORTFI SHI NG PROTECTI ON ALLI ANCE
BY MR. BAI OCCHI
MR. BAIOCCHI: Good afternoon, Doctor. | just have
two questions. Are you speaking on behal f of Ducks
Unlimted today?
DR REID: | am yes.
MR. BAIOCCHI: Okay. |s Ducks Unlinited against the
protection and restoration and enhancenment of federally
t hreat ened steel head and spring-run sal mon of the Yuba
Ri ver?

DR. REID: No. | think that's why | began ny
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statenment by saying that we are well-aware of the critical
nature of this water. And we applaud the Board for
listening and realizing that that's inportant.

MR. BAIOCCHI: Ckay. Thank you very nuch.

H O BROM: M. Sanders?

---000---
CROSS- EXAM NATI ON OF CORDUA | RRI GATI ON DI STRI CT

BY CALI FORNI A SPORTFI SHI NG PROTECTI ON ALLI ANCE

BY MR SANDERS

MR SANDERS: Good afternoon, Dr. Reid.

DR REID Hi.

MR. SANDERS: | want to start by just asking you
what's District 10? That's a term nology that we haven't
used, yet, in these hearings.

DR REID: District 10 is a termthat applies to a
broad area. It's -- | guess in its broadest sense about
20,000 acres of core. It is about 10- to 11,000 acres.
And it's an area of historic wetlands north of Marysville.
It's a broad circle. It's, basically, east of H ghway 70
north of Marysville.

MR. SANDERS: Okay. So is it contiguous with the
Cordua Irrigation District?

DR REID. | can't -- | can't tell you how that
fits.

MR. SANDERS: kay. That's fine. Now, referring to



CAPI TOL REPORTERS (916) 923-5447
1278



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

paragraph two of your testinony and al so just kind of

t hr oughout your testinmony you use the term "critical."

I"'mlooking at, | think, the fifth sentence of paragraph
t wo.
(Readi ng):

"These habitats remain critical for a nunber of
wet | ands species."
Then further on, two sentences down,
(Readi ng):
"We know that these wet habitats are critica
to some 70 species of waterbirds as well as
ot her species.”
And then, finally, the final sentence
(Readi ng):
"The surveys reveal ed or denonstrated that on
the | andscape | evel, flooded rice and
wetlands in District 10 are critical for
speci es such as Dunlin, Short-Billed Dow tcher
and Western Sandpi per."
| guess ny first question is: \What do you nean
by "critical"?
DR REID: |'m supplying enphasis there. It's not a
designation that represents any federal or state type of
information. It rather designates the fact that | was

showi ng enphasi s.
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MR. SANDERS: kay.

DR REID: The fact that | listed critical three
times in the sane paragraph, it's fairly redundant.

MR. SANDERS: You're anticipating ny next question.
I"mgoing to refer you to previously used exhibit SNW--
or NMFS-13, which was subnmitted by National Marine Fishery
Service. And, conveniently enough, it's got a definition
of, "critical habitat.” |I'mjust going to give you this
and ask you to read the highlighted section. The pink
hi ghl i ght ed section

DR REID. Right. Before |l read this, what you've
given me is a designation on the Endangered Species Act.
Nowhere did | state in ny testinony --

MR. SANDERS: Right, | understand that.

DR. REID: But |I'd be happy to read this to you.
This is fromthe Federal Register, definition of critica
habitat. Critical habitat is defined in Section 35(A) of
t he Endangered Species Act as,

(Readi ng):
"(1), The specific areas within the geographic
area occupi ed by the species on which we have
found those physical or biological features,
one, essential to the conservation of the
speci es; and, two, which nay require special

management consi derati ons and protection.”
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MR.

SANDERS: kay. Thank you very much.

I n your

opinion, are the rice fields in Yuba County essential to

t he conser

t he conser

DR.

MR.

vation of any species of waterfow, essential to
vati on?
REID. On what basis, on a continental

SANDERS: Well, I'mgoing to |leave it

basi s?

up to you.

Are they essential to the conservation? You can answer

yes" or
DR.
right now

habi t at s.

no," or "I can't answer based on that

REID: Okay. So for waterfow we're |

guestion."

ooki ng

at 31 species that regularly used California

So I'mgoing to have to go, you know,

maj or groups. But let ne just say that:

First of all,

typically,

to the

we know that the Northern Pintail,

has sonmewhere between 50 to 75 percent of their

Wi ntering popul ation of the continent that winter in the

Central Valley of California. And we know that District
10 is an essential habitat for Northern Pintail. So I'd
say for the Northern Pintail --

MR. SANDERS: Hold on a second. M question is:
Are the rice fields essential to the conservation of any
wat erf ow species, the rice fields?

MR. M NASIAN:  You nean the flooded rice fields?

MR. SANDERS: The flooded rice fields w thin Cordua
Irrigation District, I'll nake it that specific, are they
essential to the conservation of the species?
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DR REID: Well, again, given a dry fall, we have
done energetic nodels for waterfow in the Central Valley.
And we know that virtually all of the existing flooded
habitat is needed early fall and md fall

And so if you say, is it essential, then can we
dry it up, | would say you would have to have alternative
habitat that currently does not exist out there.

MR. SANDERS: kay. |'mgoing to nove on. To your
know edge, are the rice fields in Yuba County designated
by the U S. Fish and Wldlife Service as critical habitat
for any species?

DR. REID: Not to ny know edge.

MR. SANDERS: Do you know if NMFS has designated the
Lower Yuba River as critical habitat for steel head and
spring-run chi nook?

DR REID: It's ny understanding that they have.

MR. SANDERS: Okay. \What |isted endangered species
of waterfowl are known to use the irrigated rice fields in
Yuba County, listed as endangered under the Endangered

Speci es Act ?

MR. M NASI AN:  You nean endangered or threatened?
MR. SANDERS: No. | nean endangered.

DR REID: None.

MR,

SANDERS: What |isted threatened species of

wat erfow are known to use the rice fields in Yuba County?
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DR REID: The last listed threatened species that
was in California, the Del ouse Canadi an goose was deli sted
this last fall. So there are none.

MR. SANDERS: kay. In your position with Ducks
Unlimted, you have occasion to interact with farners on a
regul ar basis?

DR REID: | regularly did. 1'd say irregularly
now.

MR. SANDERS: kay. Well, based on your experience,
how woul d the rice farmers in Yuba County react if the
United States governnent proposed to designate their
fields, their private property, as critical habitat for
wat er f oW ?

MR. LILLY: | object on the grounds that that
guestion calls for specul ation

MR. SANDERS: He's an expert. He's allowed to
specul at e.

H O BROM: Wit a mnute

MR. SANDERS:. |'m sorry.

H O BROMN: Thank you, M. Lilly.

M. Baiocchi?

MR. BAIOCCHI: M. Brown, that was a great question
I think it should be answered. Thank you

H O BROWN. Thank you, M. Baiocchi

DR REID: Can | respond?
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MR MNASIAN. No. It's nmy estimation that we
didn't put himforth as a nmind reader, or a politica
census taker. He's not appearing here, nor is he offered
as an expert in that particular field.

MR. SANDERS: May | speak?

H O BROM: If he has an opinion --

MR. SANDERS: kay.

HO BROM: -- I'dlike to hear it.

MR. M NASI AN  Okay.

H O BROM: If he doesn't have an opinion, he may
say so.

DR REID: Sure. The exanple cones up in relation
to the giant garter snake. Wen the giant garter snake
was proposed for listing, the rice farnmers were extrenely
concerned and very, very worried that there would be
critical habitat listed for this species.

As it turns out, rice happens to be a very
i mportant conponent in what the giant garter snake needs.
So | would say that if it was to be proposed for waterfow
that initially they would be very concerned.

MR. SANDERS: Concern as in opposed?

DR REID: | think npbst would be opposed. | think
all woul d be concerned.

MR. SANDERS: kay. Thank you. Have any farmers in

Yuba County given Ducks Unlinited conservati on easenent
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whi ch guarantees the fields will be flooded in the future?
DR REID: No. W're currently working -- our only
agricultural conservation easenents are in the Sutter
Basin, to date. There are easenments that exist in the
District 10 area that are both federal and state. The

federal easenents include U.S. Fish and Wldlife Service

and NRCS

MR. SANDERS: kay. | guess -- let's see, where are
we? | guess at the very end of your paragraph two, what
is AUK?

DR. REID: That's a journal.
MR. SANDERS: Okay. And do you happen to know t he
nane of the study that you refer to? Wen it was

publ i shed, et cetera?

DR REID: | think it should be cited in one of
these two. Well, it was, | believe, Dave Shuford. Yeah
here it is. |It's Dave Shuford is the first author. It's
Shuford, et al. It was published in -- this is just one

of the interimreports. The interimreport was 1994. |
beli eve the final nmanuscript was published in '96 or '97.
But Dave Shuford was the first author, S-h-u-f-o-r-d.

MR. SANDERS: kay. And does that study
specifically discuss Yuba County rice fields, irrigated
rice fields?

DR REID: Yes, it does.
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MR. SANDERS: kay. Going on to paragraph --

DR REID: It discusses the basin.

MR. SANDERS: kay. Going on to paragraph three and
four of your testinony, which is about studies about
irrigated rice fields and their use by wetlands species.

DR REID:  Uh-huh.

MR. SANDERS: Do you happen to know what the
application rate of water was in these studies? By
"application rate" | nmean the anount of water per acre
applied to the [and?

DR REID. Well, as | nmentioned El phick is tal king
about preferred water depths of under 25 centineters. So
assum ng some water |oss, probably an acre-foot per acre.

MR. SANDERS: An acre-foot per acre. kay.

DR. REID: That would be for preferred use. Wen
you put nmore on it, it tends to have | ess usage.

MR. SANDERS: kay. Do you happen to know if either
study makes a recomrendation on the application rate to
maxi m ze benefits for waterfow ?

DR REID: Good question. 1've got two -- two of
the manuscripts right here. Let nme just nmake -- just a
mnute. No, it just talks about the fact that the flooded
rice fields are preferred over non-fl ooded.

MR. SANDERS: You know, I'mgoing to go on. | don't

need to bel abor this.
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MR. M NASI AN:  You know, you can ask hi mabout his

personal know edge of that, he knows.

MR, SANDERS: Well, | think he testified what he
just -- what -- in his previous answer, he testified what
he knew and nade an estimate of an acre -- or an acre-foot
per acre.

MR. M NASI AN:  Uh- huh.

MR. SANDERS: kay. Yeah, so I'mgoing to go on
About paragraph five, Dr. Fleskes' study, is the Northern
Pintail listed, or proposed for listing under the
Endangered Species Act?

DR REID: No. |It's under special status. |It's one
of the two species that -- actually, three species that
have -- of the comobn waterfow species that have shown a
downward trend in continental popul ations.

MR. SANDERS: kay. But they haven't been |listed?

DR REID: Absolutely not.

MR. SANDERS: Okay. And I'Il go on to paragraph
six, Dr. Wley's studies on the giant garter snake. Does
this study conclude that rice fields in Yuba County are
used as habitat for the garter snake?

DR. REID: He has study sites all over the Sac
Valley. | know he has sonme work in District 10. So, |
mean, it does provide habitat in District 10 and his

i nvestigation would show t hat.
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MR. SANDERS: kay. The rice fields are not
designated critical habitat for the giant garter snake,
are they?

DR REID: No.

MR. SANDERS: kay. To your know edge, do the
farnmers in Yuba County take any special neasures to
protect giant garter snakes?

DR REID: By not running themover, they take --

MR. SANDERS: Well, do they take special neasures to
avoi d runni ng them over?

DR. REID: | know some that do

MR. SANDERS: kay.

DR. REID: When we built the Yolo WIidlife Basin
area, we had to have all of our equi pment operators do an
hour training on what the giant garter snake was, how they
could identify it. And when they saw one, they were to
i medi ately stop operation. And we had to give it in both
Engl i sh and Spanish so that everybody understood.

MR. SANDERS: Okay. Fair enough. Are you faniliar
wi th vernal pools?

DR REID: | am

MR. SANDERS: And to your know edge, are there
vernal pools within the District 10 Regi on?

DR. REID: There are.

MR. SANDERS: And do waterfow use vernal pools in
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any way?

DR REID: Yes, principally in two ways. The term
vernal neans spring. They use them when they're fl ooded.
And drying in the late spring. So that the tine period
that I'mtal king about in terms of critical time from

Cctober to March, it's really at the back end of that.

There are pairs of waterfow that will use verna
pools, as -- nobst generally, Mllard, cinnanmon teal, and
gadwal | . And the other usage of vernal pools is by the

smal | geese, Ross geese tends to forage on vernal poo
plants when it's in a dry condition

MR. SANDERS: kay. And vernal pools are habitat
for endangered species of fairy shrinp, are they not?

DR. REID: That's true.

MR. SANDERS: kay. To your know edge, do the rice
farmers in Yuba County take special steps to preserve
vernal pool s?

DR. REID: Well, insomuch it is critical habitat for
those shrinp, they're not going to destroy them

MR. SANDERS: Well, again, | was asking to your
know edge, if they are, actually, preserving then?

DR. REID: Preserving the vernal pool s?

MR. SANDERS: Yes.

DR REID: Those that exist, yes, they preserve

t hem
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MR. SANDERS: kay. Okay. You testified back in
'92, didn't you?

DR REID Yes, | did.

MR. SANDERS: kay. And back then you testified
that rice fields were inportant habitat for waterfow; is
that correct?

DR. REID: Correct.

MR. SANDERS: And you testified that the Board
shoul d consider waterfow needs; is that correct?

DR. REID: Correct.

MR. SANDERS: So your testinony today nore or |ess
is identical to what you were offering back then; isn't
it?

DR REID: Except that there's been a great dea
nore studies. And that's what the breadth of ny witten
testinmony is.

MR. SANDERS: Okay. So |eaving aside these
studies -- your reports of studies that other people have
conducted, are you testifying about any recent
devel opnents affecting the Yuba River, or the waterfow ?

DR REID: Well, yes. | nean, we recogni ze now that
the District 10 area is extrenely inportant in the early
fall and mid winter. And | don't think we had the breadth
of knowl edge in 1992 of that. | think Fleskes' work

clearly shows that.
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MR. SANDERS: kay. But Fleskes' work has not been
publ i shed, yet?

DR. REID: Well, that doesn't nmean that it's not
true.

MR. SANDERS: Has it been peer reviewed?

DR REID: It has been reviewed by a nunber of
wat er f oW ecol ogi sts, yes.

MR. SANDERS: But he's not here to testify, is he?

DR. REID: No, he is not. However, | have co-funded
his work. And as a coinvestigator, | feel fairly
reasonabl e tal ki ng about this.

MR. SANDERS: Gkay. That's fine. Thank you.

H O BROM: M. Cook?

MR. COOK: Thank you, M. Brown.

---00- - -
CROSS- EXAM NATI ON OF CORDUA | RRI GATI ON DI STRI CT
BY CALI FORNI A SPORTFI SHI NG PROTECTI ON ALLI ANCE
BY MR COX

MR. COOK: Just a couple of questions, Dr. Reid
What is the period of tine, period of the year that water
is helpful to migratory birds?

MR MNASIAN. |In District 107?

MR COOK: In District 10, yes.

DR REID: Well, migrations differ anmobng species.

So, now, you're talking, you know, a |arge nunmber of
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species. But, basically, a fall mgration for shorebirds
is initiated for nonbreeders in July and noving through
Sac Valley many of themon their way to Latin-Anerica.
And peak out in Septenber for fall nmigration for nost of
t he shorebirds.

Then we have wi ntering popul ati ons of shorebirds
that are using the habitat fromthat time period through
March. For waterfow, the majority of migrants that are
com ng frominternount west, Canada or Al aska are arriving
into the Valley | ate Septenber/Cctober with peak nunbers
in the Sac Valley occurring | ate Novenber/ Decenber.

MR. COOK: You indicated that shorebirds, | think
need the water supply fromthe period July to Septenber.
Was that correct?

DR. REID: That's true. But, again, the -- | think
the District 10 area is not as critical during that tine
peri od for shorebirds.

MR COOK: Well, during the period of July through
Septenber, are the rice fields flooded?

DR. REID: The harvest occurs in Septenber/Cctober.
So, typically, what's happening is there's a grow ng of
rice. There may be a last flush of water in July and
August. And then the water is allowed to go down.
They're actually pulling the water off.

Then the harvest occurs. And then in
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post - harvest techniques, they're putting water back on if
they're going to flood, it's doabl e, beginning anywhere
frombeginning to like md Cctober.

MR. COOK: During the harvest period, of course, the
rice fields are dry, are they not?

DR. REID: That's correct.

MR. COOK: And so where woul d the shorebirds and any
other birds that you use the rice fields go at that tine?

DR. REID: They're going to coll apse on seasona
wet | ands and sem permanent wetlands that exist in the
Honcut Creek area and other areas in District 10 and areas
of the valley.

MR. COOK: They go to alternative areas that you
menti oned previously did not exist?

DR REID: They go to alternative areas, yes. But
these -- the nunbers of birds that you see in this tine
peri od nowhere near reflects the birds that are present in
Novenber and Decenber.

MR, COOK: So, in other words, shorebirds have
alternatives during that period of tinme, alternative
places to go in the wetlands, is that what you're saying?

DR REID: Well alternatives in that since it's not
flooded, it's not available. So it's not really an
alternative. They're in other areas.

MR. COOK: But there are other areas where they can
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go to live in wetlands, you're saying?

DR REID: Right. 1In the fall mgration what we
typically see is that shorebirds are using coastal areas
as the nmajor corridor in their southern mgration. And
they use inland areas in winter and in spring. That's the
general trend that we see in nost recent shorebirds.

MR. COOK: Now, what about the garter snake, what
peri od of year does the garter snake need the wetl ands?

DR REID: Well, they shift in terns of the type of
wat er systemthey're using. So they're using, you know,
sem per nanent wetl ands, waterways during the sumer and
early fall period. And they're shifting to seasonally
fl ooded wetlands and rice fields during the fall period.

MR, COOK: In other words, there are alternative
areas they can go to when the rice fields are not
avai | abl e?

DR. REID: During the sunmer period. During the
early fall and md-fall period, Dr. WIley has shown that
they're nmoving into seasonal wetlands and into the flooded
rice during those tinme periods.

MR, COOK: Now, if the rice fields were not fl ooded
| assune after Septenber, would there be alternative
pl aces the garter snake could go to for wetl ands?

DR REID: Certainly, they can go into canals and

per manent wetlands, but | would, also, say that probably
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exposes themto greater predation

MR. COOK: But how badly does the garter snake
need -- how inportant are the rice fields as wetlands to
the garter snake with the alternatives avail abl e?

DR. REID: | don't know how | could answer that
guestion. | know that Dr. WIley has shown during certain
nmont hs of the year as much as 80 percent of tine budgets
in radio tracking snakes are out in rice versus seasona
wet | ands or seni permanent wetlands, which is quite
di fferent than what we expected.

When we got involved in restoring wetlands for
gi ant garter snakes, we didn't think the rice was going to
be anywhere near as inportant.

MR. COOK: When you say the garter snake has
alternative places to go during the period of tine that
the wetlands are not flooded, are they subject to that
predation you're tal king about at that tine?

DR. REID: You really have to talk to Dr. Wl ey,
that's not ny experti se.

MR. COOK: So you don't really know about the
alternative areas for the garter snake, is that what
you' re sayi ng?

DR REID: That's not what | said, no. Wat |I'm
saying is addressing the question that you asked ne which

was: Do | know if they' re susceptible to nore predation?
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MR. COOK: Well, you say that during periods of tine
when the rice fields are flooded --

DR REID:  Uh-huh.

MR COOK: -- that it's necessary for the garter
snake to go to the rice fields to avoid predation in the
alternative areas; is that what you said?

DR REID: No, that's not what | said. What | said
was that if you force snakes into canals and into areas
where you concentrate the aninals, they're nost likely to
be susceptible to the predation

MR. COOK: So concentrating the animals does subject
themto predation; is that true?

DR REID: As a trend, yes.

MR. COOK: And wouldn't that apply in the sumrertine
as well as later on when the rice fields are fl ooded?

DR. REID: Yes -- not necessarily, because the
predator base is going to be different under those
different scenarios. And you have a whol e host of aiding
predators that are not present during the sunmer period
here and are present during fall and in the wi nter

MR. COOK: And you, personally, have studied that --

DR REID: No, Dr. Wley has. And | have been one
of the programofficers for that research with the Bureau
of Reclamation and Fish and WIdlife Service and Ducks

Unlimted.
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MR. COOK: | think you indicated on predation,
should talk to Dr. Wley rather than you?

DR. REID: On your specific question related to
predation, yes.

MR COOK: Well, let ne go, then, to sonething else.
When you say that the garter snakes and migratory birds
shoul d be consi dered when determining the use of water
you realize that there's a finite supply of water. And,

t herefore, when the water is used for one purpose, it's
likely to take it away from another purpose.

Have you consi dered the conparative benefits of
the different uses of water?

DR REID: If you're asking me have | -- and I'm
trying to rephrase your question.

MR. COOK: Sure.

DR REID. So | can understand it. Are you asking
me what prescription |I'mrecomrending? | told the Board
that I'mnot reconmendi ng prescription. |'mtrying to say
that they should recognize that these are critica
habi t at s.

Am | saying that the water for the chinook sal non
is more valuable than water for 70 species of waterbirds
and the endangered giant garter snake, absolutely not. |
do not believe that we shoul d nanage habitat solely under

t he considerations of the Endangered Species Act. That is
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a major mistake and one that you wouldn't find the
agenci es do.

They're trying to manage for a variety of
species. And if we try and correct systens and habitats
as a whole, we'll tend to have the greatest results. And
that's what Ducks Unlimted is involved in doing.

Unfortunately, with main stem | evees you're
precl uding the fl ooding of floodplains. And so these
habitats have to be artificially fl ooded.

Li kewi se, there's been trenendous change on the
| andscape from when they were natural grasslands and
wet | ands and so agriculture becones a very real conponent
that we deal with. And are you asking nme am| going to
close ny eyes and say put water only where endangered
species exist? That would be a real travesty in the
managenent of wetlands and wildlife.

MR COOK: | don't think that was the question. But
in any event, do you feel, therefore, that one nethod for
flooding wetlands -- flooding rice fields or other areas
to avoid taking water fromthe river would be to renove
sone | evees?

DR REID: Absolutely. Absolutely. That's -- in
the whol e breadth of different scenarios that you can put
toget her, that's one nethodol ogy.

MR. COOK: Do you feel that water for migratory
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bi rds and snakes is nore beneficial than water for life?

DR. REID: | think you're conparing apples and
or anges.

MR COOK: Well, I'masking the question. [If you
know - -

DR. REID: | nmean | don't work for the rice
industry. | work for Ducks Unlimted. So in ny personal
interest, | think that water for the waterbirds is

extrenmely inmportant. Where water is provided that grows
rice and provides an alternative habitat for waterbirds
for the 96 percent of wetlands that have been lost in the
vall ey, that's a very viable use of water for wildlife
habi t at .

MR COOK: | think I'"Il let the questions go at this
point. Thank you.

H O BROWN: Thank you, M. Cook.

M. Gllery?

MR. GALLERY: No questi ons.

H O BROM: M. Bezerra?

MR. BEZERRA: First, M. Brown, | think M. Lilly
has a point.

MR, LILLY: | don't know when you're going to get to
me, M. Brown, but | usually cone sonewhere in the order.

H O BROM: | didthat to see if you were paying

attention, M. Lilly.
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MR, LILLY: | was going to nmake the point known at
some point in the afternoon.

H O BROMW:. You're up, M. Lilly. I'msorry.

---000---
CROSS- EXAM NATI ON OF CORDUA | RRI GATI ON DI STRI CT
BY YUBA COUNTY WATER AGENCY
BY MR LILLY

MR LILLY: Dr. Reid, my nanme is Alan Lilly. And

I"'mthe |awer for the Yuba County Water Agency.
I think I just have one question and that is:

Are the reports by Dr. Elphick, Dr. Hill, Dr. Fleskes and
Dr. Wley the types of information that expert w tnesses
in your field normally rely on in the course of devel oping
t hei r opini ons?

DR REID: In the expert opinions that |'ve given,
yes. And that's why | bring them on.

MR, LILLY: | have no further questions. Thank you.

H O BROM: Thank you, M. Lilly.

M. Gllery, I"'mgoing to give you anot her

chance. Do you have any?

MR. GALLERY: No questi ons.

H O BROW: Ckay. M. Bezerra?

MR. BEZERRA: | have no questions, M. Brown.

H O BROM:. M. Mrris.

MR MORRIS: No questions, M. Brown.
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H O BROMWN:. M. Cunninghanf
MR, CUNNI NGHAM  Just a few, M. Brown.
---000---
CROSS- EXAM NATI ON OF CORDUA | RRI GATI ON DI STRI CT
BY U. S. DEPARTMENT OF | NTERI OR, FI SH AND W LDLI FE SERVI CE
BY MR, CUNNI NGHAM

MR. CUNNI NGHAM  Good afternoon, Dr. Reid. M nane
is Bill Cunningham |'mrepresenting the Departnent of
Fish and Wildlife today. | have just a couple of brief
guestions for you.

I'd like to talk a little bit about habitat for
giant garter snakes in rice fields. | think you
identified that the rice fields provide good habitat for
gi ant garter snakes. Aren't there sone problens with rice
fields as habitat for garter snakes?

DR REID. I'mreferring to habitat fal
post-harvest. The only problenms that |'maware of in
regards to problenms with rice fields would be in any
herbi ci de or pesticide that was applied during the grow ng
season. That's all that I'm aware of.

MR. CUNNI NGHAM  Ckay. Well, can you, perhaps, help
me understand just how migratory is the giant garter
snake. | nean, does it travel nmiles as factors dictate?

DR REID: | can't renenber the | ongest distance

that a giant garter snake was recorded by Dr. Wley's
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i nfornmati on, but they're, obviously, not as nmigratory as
ei ther the anadronous fish, or the migratory birds that
we're tal king about. But, surprisingly, they do nove a
quarter to a half mle along different habitat sites.

MR. CUNNI NGHAM So to the extent they would use a
rice field, then, as desirable habitat, would they be
prone to suffer, for exanmple, fromthose fields that are
still burned cone fall tinme?

DR REID:. Well, in terms of burning application
woul d think so.

MR. CUNNI NGHAM  And what about springtine during
pl owi ng, wouldn't the young of the year have probl ens,
then, in escaping the rice fields before they were pl owed
under ?

DR REID: | don't know that. | don't know that.

MR. CUNNI NGHAM I n the grand schene of things,
guess -- and I'Il try to describe "grand scheme" -- but,
at least, for Northern California that tends to provide
habitat for the giant garter snake, rice fields do cone
with some risk; isn't that true?

DR. REID: That's true. But the State of
California's Fish and Gane is currently involved in a
project with U S Fish and Wldlife Service, Ducks
Unlimted, and sonme others where we are restoring the

Zumnal t property next to Colusa and it's now a part of



CAPI TOL REPORTERS (916) 923-5447
1302



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Col usa National WIdlife Refuge.

And as part of that restoration the site was
sel ected, because it's surrounded by rice fields with the
i dea being that that would be put to use for other habitat
usage.

MR. CUNNI NGHAM  The hope bei ng that the snake
mgrates out of field before the field beconmes undesirable
and retreats to this refuge?

DR REID: Well, we don't enter into nanagenent
strategies with hope. A nunber of these snakes have radio
transmtters on themand we will nonitor what the effects
are.

MR. CUNNI NGHAM  Ckay. Well, backing up a ways. In
sone of your earlier testinony you tal ked about District
10, and you referred to the termnmore as a generic area
nore than anything. W now understand it as an irrigation
district, or a flood control district. Do you know how
far north District 10, actually, extends?

DR. REID: You know, | was going to bring ny nap,

G S map showi ng the extent of flooding, because we have it
all delineated. I'msorry |I didn't bring that now |
can't tell you the description, but |I've seen it. | mean
you can see fromouter space where this thing floods.

It's a very, very defined area.

MR CUNNINGHAM And let's talk a little bit about
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this flooding. The flooding that you woul d consi der nopst
desirable is the fall time flooding for rice
deconposition; is that what | understand?

DR REID:. W're talking about rice only, right?

MR. CUNNI NGHAM Let's talk only about rice.

DR REID: Right. The flooding that 1'mtalKking
about is a flooding that is done sequentially in different
fields. So you can begin flooding as soon as harvest is
done in sonme fields. And you are flooding at later tines
during the winter period in other fields.

And there's a scenario that's devel oped wher eby
under wet winters you don't have to artificially flood
very much habitat, because as rainfall takes over all you
have to do is put the stop logs in and you don't have to
flood. So we're not |ooking at every year you're going to
have to artificially flood 200,000 acres across the Sac
Val | ey.

The question beconmes, under dry conditions,
what's the ninimal |evel that's acceptable habitat. And
to ny know edge, there hasn't been an identified nunber
associ ated there. W can | ook at energetic nodels of
wat erfow and shorebirds in the valley. And that work is
currently going on

And we're putting it under the worse scenario,

really high popul ati ons coning out of Arctic, Canada, and
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Al aska coning into a valley that's very low in water and
what, then, is the m ninum amunt of water and what is the
distribution of that water, because we know where current
popul ations exist. And we don't have that information.

MR. CUNNI NGHAM  Ckay. Another area that, perhaps,
| need to find sone information out about is part of your
concern, part of Ducks Unlimted concern's directly
related to proposed Yuba River fisheries flows that we're
currently discussing in this hearing?

DR. REID: W're concerned that the floodplain
habitat of District 10 is al so considered, because if, in
fact, you look solely at water within the corridor of the
river and | ook at mini mum acceptabl e tenperatures, you can
avoid | ooking at the other side of the | evee, so to speak,
and not come into consideration that that habitat is
i nportant at all.

And so in regards to water issues of flow and of
wat er tenperatures of the river under very dry conditions
in the valley, we just want it to be recognized that there
are other concerns in terns of wildlife habitat.

MR CUNNI NGHAM  Ckay.

DR. REID: And we, absolutely -- | tried to
reiterate this both in ny witten testinony and in ny ora
testinmony -- we are not saying that chinook sal mon habit at

is not inmportant, nor in providing viable tenperatures for
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them But we are saying that it would be a sinplified
version of fisheries and wildlife ecology to sinply |ook
at the fisheries issue.

MR. CUNNI NGHAM  You coul d paraphrase it as, "G ve
geese a chance"?

DR. REID: That would be fine. That would be fine,.

MR. CUNNI NGHAM  Sorry, | had to -- so you're not
focused on any specific flow regi nens as bei ng presented
to this Board. And your concerns, if | can get them
correct, then, are for those tinmes of the year when
because of a lack of other waters in other places to
provi de flooded habitat, this waterfow needs soneplace to
go and District 10 can provide that "sonmepl ace"?

DR REID. Right. And, again, reiterating the fact
that, you know, we've lost 96 percent of the historica
wet l ands that exist in the Central Valley, this state has
the greatest loss of historic wetlands of all 50 states.

And given that scenario and given that unlike
many of the other flyways, we still have viable
popul ations. And that in many cases, the chink in the
chain, potentially, is this wintering ground and we renain
vigilant on that.

MR. CUNNI NGHAM | appreciate that. But | guess
what | was trying to get at is that if you had to pick the

nost critical times you' re concerned about, it's those dry



CAPI TOL REPORTERS (916) 923-5447
1306



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

years when, otherw se, viable wetlands do not exist --

DR. REID: Correct.

MR. CUNNI NGHAM -- so that there's a very linited
avai | abl e habitat?

DR. REID: Absolutely. And as | nmentioned, we're
nost concerned is where conditions on northern breeding
grounds are highly favorable. And so you have big
popul ati ons coming fromthe north.

MR. CUNNI NGHAM Lots of birds, no place to go?

DR. REID: Right.

MR. CUNNI NGHAM Ckay. You haven't gotten any idea,
to your know edge, about whether or not those years of dry
fall conditions when flooded wetlands in California are
mnimal, coincide at all with those years when water flows
t hrough the Yuba systemare linited, because of a previous
dry winter. So, to your know edge, there's no rea
connection between those two at this point in time for
you?

DR. REID: | don't have that information.

MR. CUNNI NGHAM  Okay. |'ll explain, perhaps, why I
was going there. One of the questions that's pertinent
here is whether or not under operations proposed by both
the Board and others, the District would have avail able
for its -- or the agency, Yuba County Water Agency and

al so Cordua Irrigation District would have avail abl e at
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the end of the year enough water to provide rice and
flooding flows.

But as | understand it, it really isn't -- that
isn't critical if, for exanple, it is a wet fall and those
birds are finding another habitat; is that right?

DR REID. And if it's a wet fall, the farnmers can
put stop logs in and capture rainfall. And as | nentioned
the preferred depths are very, very shallow for a | ot of
these waterbirds. You don't have to have a lot of water
out there.

MR. CUNNI NGHAM  The | ast questions for you,

Dr. Reid, have you or Ducks Unlimted | ooked at ot her
means for providing flooded areas for waterfow ? And | et
me give you two exanples -- well, it's a subset of one
exanpl e.

The exanple that cones to mind is there is a way
to provide groundwater recharge, if you' re going to use
groundwat er, for exanple, as a water source which can be
made by overirrigating, or deep flooding the fields. And
has Ducks Unlimited or you given consideration to that
kind of activity as a way to provide waterfow habitat in
this part of the Sacranento-San Joaquin Valley?

DR REID: You answered your own question. Wen you
said you are overfl oodi ng areas, because in nost of those

recharged basins you, then, provide too rmuch water for
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viable forging for nany of those waterbirds.

However, if you're | ooking at a scenario where
you have recharge occurring in the sunmer, such as woul d
exi st in the Tulare Basin when you get excess water coning
in snowelt, that that is an area that, then, has sone
real opportunities.

Where you recharge in the sumrer and, in fact,
what you then provide in the fall and winter is declining
water | evels. And under dry conditions, you can provide
excellent habitat in the Tulare Basin in that fashion.

Yes, we've been involved in sonme snaller projects, but
we're currently | ooking at sone very | arge | andscapes down
there.

MR. CUNNINGHAM So if | were to qualify the concept
of recharge to the linmt to depth, the use for recharge
and, essentially, deal with amounts of water by continuous
recharge rather than deep pool of recharge, that would,
actual ly, provide reasonable habitat for overw ntering
wat er f oW ?

DR. REID: Yeah, that is a potential

MR. CUNNI NGHAM | have no further questions. Thank
you very much.

H O BROWN. Thank you, M. Cunni ngham

Staff?

MR FRINK: Yes, we do.
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---000---

CROSS- EXAM NATI ON OF CORDUA | RRI GATI ON DI STRI CT

BY STAFF
MR FRINK: Hello, M. Reid.
DR REID: How you doi ng?
MR FRINK: [It's good to see you
DR. REID: Good to see you.
MR. FRINK: | haven't seen you since '94, '93?
DR. REID: | think so.
MR. FRINK: The Mono Lake hearings. Has there been

an increase in the population of waterfow in California
in recent years?

DR REID: There has. W were extrenely concerned
during the drought period of the early '90s, which
coincided with a drought that existed on the prairies of
Canada. And popul ations were very much on a decli ne.

MR. FRINK: How are the waterfow populations now
conpared to what they were in the 1990's, for instance?

DR REID: In the early 1990's?

MR. FRINK: Yeah, early 1990's.

DR REID: W're probably |ooking at increases for
several species two to three times, the gadwall, a nunber
of species have really had sone |arge increases. The
exception to that, as | nmentioned earlier, are the scaup

which is nore of a marine species and the Northern
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Pintail. The Northern Pintail is the species of greatest
concern here.

MR. FRINK: Okay. Have you or Ducks Unlimted
identified a target acreage of rice fields that you would
like to see flooded in the Yuba County area?

MR. M NASIAN:  And you're speaking both north of the
river and south of the river.

MR. FRINK: |'m speaking with regard to anything
that he's |l ooked at in the general area. And he can
define it accordingly.

DR. REID: Yeah. |[|'ma coauthor on a nmanuscri pt
that | ooks at flooded rice in the '80s and md '90s. And
that information is in that manuscript, but for the life
of me, | couldn't give it to you off the top of ny head.

MR. FRINK: You don't have any idea as to what the
overal | acreage woul d be?

DR REID: | don't have that. | could supply the
manuscript. Ruth Spell is the chief author of that. |It's
an interesting manuscript, because what it does is it
| ooks at two scenarios. '88 -- the growi ng season of '88
and then January of '89 and then the grow ng season of '93
and January of '94 and the anpbunt of flooded rice and
changes in flooded rice that occurred.

And it's fairly interesting, because what you see

is you see an increase in Butte and the Colusa Basins in
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the ampunt of rice that's flooded. And a decrease in the
Yolo Basin. And | could provide that if the Board woul d

be interested.

MR FRINK: Well, if M. Mnasian brings you back on
another day and is so inclined, I, certainly, would be
i nterested.

DR REID: W also do have digital satellite images
of the winter period that shows the District 10 area
flooded. And that night be useful

MR. FRINK:  And how rmuch of Yuba County is included
in that area, District 10?

DR. REID: Yeah, of the valley portion of Yuba
County, it's a very significant portion of Yuba County.
The foothill nountain area, of course, is out, but it's a
fairly significant portion of Yuba County.

MR, FRINK: Are nost of the wetland areas or rice
fields that are in Yuba County that you would like to see
fl ooded | ocated within District 107?

DR. REID: Yes. That's -- that's the real core
ar ea.

MR. FRINK: And you identify | believe in your
testimony approximately 7,000 acres of rice that you would
like to see flooded for wildlife habitat?

DR. REID: That's the core area. There's as much as

18- -- 18- to 20,000 acres that make up District 10 that
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have a potential of flooding. The 7,000 acres of rice and
3,000 seasonally and sem pernmanent wetlands are the core,
the core basis.

MR. FRINK: Ckay. In terns of doing the bal anci ng
you were referring to, if you flood that 7,000 acre-foot
of rice -- excuse nme, 7,000 acres of rice and 3,000 acres
of other wetlands, would you be relatively satisfied from
a waterfow habitat standpoint?

DR REID: Yeah. For early-fall and nid-fal

peri ods that would be fairly substantial. | think that
woul d be significant enough to take -- you know, we could
run -- we have this nodel set up for |ooking at the

energetics and how waterfow would use that. So we could
run those nunbers and run that out for you

MR FRINK: |If you could flood the entire 18,000
acres that you referred to earlier, you believe that would
be satisfactory for waterfow habitat?

DR REID: Actually, | would do that scenario only
across the entire winter period, because you want to
sequentially flood some areas. So that total acreage you
woul dn't want to have fl ooded, necessarily, all at one
tinme.

It will flood during wet periods, but that's not
the scenario that you put together -- especially, on a dry

year, | would not recommend that. On a dry year you woul d
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want to sequentially flood, make new habitat avail abl e.
So the 7,000- and 3,000-arce figures are probably nore
realistic.

MR FRINK: In a dry year that's the realistic
nunber that you woul d use, then?

DR REID: Yes.

MR. FRINK: You testified that a preferred depth of
flooding rice fields or waterfow habitat is ten inches or
|l ess. How long do you believe that the rice fields
normal Iy should remain fl ooded when they're being used for
wat erfow habitat?

DR. REID: Any individual field in order to dea
with the rice double, if it's chopped or if it's rolled,
nost of the deconposition can occur if it's during the
early fall period in about an eight- to ten-week period.

MR. FRINK: Would that be a sufficiently |long period
of time to provide waterfow habitat that you desire?

DR REID: For any individual field, that would be
true. Wat you'd want to do is then roll that water into
another field that had not been flooded, previously. And,
then, therefore, provide a newer habitat that is nore
recently fl ooded.

MR. FRINK: Ckay. Do you have an estinmte on the
amount of evaporation that would occur during the

two-nmonth, or eight- to ten-week period that you're
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interested in keeping a rice field flooded for?

DR REID: JimHill has published in that nanuscri pt
that | nentioned and ot her nanuscripts they have really,
very solid evaporation nunbers on that.

MR. FRINK: Ckay.

DR REID. And it's my understanding that it's only
about the first nonth that you have any real |oss.

MR. FRINK: Okay. Earlier | believe you referred to
a total nunmber of about one acre-foot per acre as needed
for waterfow habitat.

DR REID:  Uh-huh.

MR. FRINK:  Wuld that include your estinmated need
for evaporation?

DR REID Right.

MR. FRINK: OCkay. And | assune if you nove the
water fromone field onto another field that the net
guantity of water needed is not in excess of two
acre-feet --

DR REID Right.

MR FRINK: -- for the two acres that are done
sequentially; is that correct?

DR REID: There's sone | oss because of cana
novenent, et cetera, but --

MR. FRINK: Okay. |If Ducks Unlimted were -- [|'11

nmove back a minute. It's ny understanding that Ducks
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Unlimted has worked with farmers in the Central Valley to
create waterfow habitat; is that correct?

DR. REID: That's correct.

MR. FRINK: Ckay. And when you nake a proposal to a
farmer for flooding rice fields to provide waterfow
habi tat, would approxi mately one acre-foot per acre of
wat er be the ampunt that you woul d be di scussing as
needed?

MR. M NASIAN:. Are you talking about applied water
or converted water?

MR, FRINK: Let's discuss both.

DR REID: Wen we discuss it, we're tal king about
water that's entering the field. So fromthe point of the
delivery structure into the field it's one acre-feet per
acre.

MR FRINK: So if there were a ten-percent
conveyance | oss needed to get the water there, you would
be tal king --

DR REID: 1.1 acre-feet.

MR FRINK: 1.1 acre-feet, okay. Do you know
approxi mately how many acres of rice were planted in the
Cordua Irrigation District in 19987

DR REID: | don't.

MR. FRINK: Do you know how rmuch were planted in

19997
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DR REID: No.

MR. FRINK: Okay. Exhibit S YCWA-15 identifies 6930
acres of rice fields in Cordua Irrigation District as
suitable for flooding as waterfow habitat each year
Does that nunmber seem about right to you?

DR. REID: | don't know

MR. FRINK: Okay. But if we were to use your numnber
of one acre-foot per acre, if we were to flood all 6900
acres, it would take about 6900 acre-feet of water; is
that correct?

DR. REID: Alittle nore because of |oss.

MR. FRINK: Because of conveyance | osses?

DR REID: Yeah

MR. FRINK: Ckay. Do you know how many acres of
rice were flooded in the Hallwood Irrigation District in
1998 or 19997

DR. REID: No.

MR FRINK:  Okay.

DR REID: The areas that we use when you were
| ooking at waterfowl habitat are, typically, the
hydroel ectric basins, or when we identify broad areas of,
you know, like District 10, it's a waterfowl term So we
don't usually use it in terms of the irrigation districts.

MR. FRINK: Okay. But | believe you stated that if

you apply extra water in excess of ten inches, or a foot
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in depth, that it can have sonme adverse affects on
waterfow habitat; is that correct?

DR REID: That's correct. Because you tend to --
you can tend to nake forging efficiency drop out. Now,
what we do know is that when we have very, very severe dry
years and evapotranspiration could be high during the
early months, that it may be, just in terns of field
practice, you nmay need to give the field, you know,
anot her four-inch shot.

But, typically, you don't apply the one
acre-foot. You apply like eight inches and then you give
it another shot later on. That's, typically, the way a
ot of the farmers apply.

MR, FRINK:  And about how nuch woul d that other shot
be for?

DR REID: So it would be a total of one foot.

MR. FRINK: Ckay. So even if your only concern was
wat erfow habitat, you wouldn't want to apply in excess of
one acre-foot per acre; is that correct?

DR. REID: You wouldn't want to apply much nore than
that. You know there are exanpl es where people were
trying to really maxi m ze waterfow benefits and were able
to get one-and-a-half to two feet of water out there. And
they had no birds, or the only birds they had was the

American coot, which is a species that tends to be in
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deeper water. And those people that bought duck club
nmenber shi ps, they were pretty disappointed.

MR FRINK If there were 7200 acres of rice
identified as being suitable for flooding for waterfow
habitat in Cordua Irrigation District, do you have an
estimate on the overall anpbunt of water that m ght be
needed to do that, taking into account that there may well
be sone sequential use of that water?

DR REID: No.

MR. FRINK: Do you believe that using 21,930
acre-feet of water would be a reasonable estimte of the
amount needed for the 7200 acres?

MR MNASIAN. |Is this a hypothetical ?

MR. FRINK: Right nowit's a hypothetical, yes.

MR. M NASIAN:  You're assum ng that that 21,000 was
used on 7200 acres?

MR FRINK: |'d be interested in clarifying
information, if M. Reid has it.

MR M NASIAN:. M. Mathews will be here. And I'm
sure he will be able to talk to you about it.

MR. FRINK: Geat.

DR REID: | think M. Mathews could provide a
better exanple of that. But to use the exanple, which you
did, of one-third, that one-third of the habitat, say, was

flooded at any tinme and then you were reusing that water,
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is not totally unreasonable, | nean, in terms of trying to
devel op a nodel .

MR, FRINK: Excuse ne. |If there were a total of
72000 acres, hypothetically, could you imagi ne any
scenari o on which you would want to use nearly 22,000

acre-feet of water?

DR REID: I'msorry. | misunderstood your
guestion. That's -- no. In ny experience, that's a | ot
of water.

MR. M NASIAN:  But you're tal king about water depth
now, you're not worried about cholera, or botulism or
anything like that?

MR FRINK: | would be interested in the anount of
water that Dr. Reid believes is reasonable for providing
wat erfow habitat on an area of approxinmately 7200 acres.

DR REID. As | said, given that -- we're talking
strictly now --

MR FRINK: At this point, it is hypothetical.

DR. REID:  Post-harvest?

MR. FRINK: Sure.

DR. REID: Post-harvest, then, as | said our
recommendation is typically one acre-foot per acre of
habitat. And, then, considering all the |osses and the
anmount of water necessary for conveyance.

MR. FRINK: OCkay. And if you account for sequential



CAPI TOL REPORTERS (916) 923-5447
1320



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

reuse of that water, the net acre-feet of water per acre
could be reduced by approxi mately how nuch?

DR REID: Anywhere from 30 percent to nore, because
you're tal ki ng about sequential fl ooding.

MR. FRINK: Ckay. Do you know if the acreage of
rice fields in Yuba County that is flooded for waterfow
habi tat has increased in recent years?

DR. REID: As | renenber, in Yuba it has increased,
but not as substantially as has occurred in Butte, or the
Col usa Basi n.

MR. FRINK: Has Ducks Unlimted been pronoting an
i ncrease in Yuba County, an increase in the amount of rice
fields that are flooded for waterfow habitat?

DR REID: | don't know if "pronoting" is the right
term nol ogy. |If you're asking have we provided technical
assistance to rice farners so that as an alternative to
burni ng, which they're forced to, rather than drying
mani pul ation of the rice doubled that they use sone form
of water, yes, absolutely. W have two ag specialists
that work specifically with rice farmers. And they have
worked in District 10.

MR FRINK: Sois it a situation of: |If they're
going to be flooding the fields in order to pronote
deconposition of rice straw, Ducks Unlinmted would like to

see themdo that in a way that is beneficial to waterfow ?
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DR REID: That's very true. The other part of that
is that given that many of them have to use other
techni ques other than burning, the technique that we

of tenti nes suggest is one that they will manipulate the

straw and burn -- and fl ood.
MR FRINK: Okay. | think that's all my questions.
Thank you.

DR REID: Thank you.

M5. LON Hi, Dr. Reid. | just have a few questions
for you. | was just |ooking at one of the exhibits that
Yuba County Water Agency submitted to us just today. |It's
Yuba County Water Agency Exhibit 27. And it lists water
deliveries for recent water years to the various districts
wi thin Yuba County Water Agency.

And the footnote here says that,

(Readi ng):
"Water after Cctober 15th is considered
wat erfow habitat."

Wul d that be a valid representation of those
wat er deliveries, that anything after -- | suppose any
wat er delivered after October 15th in any particul ar year
woul d be considered waterfow habitat?

DR. REID: It's a funny designation that the
irrigation districts have, because sone of them charge

differently for ag water versus waterfow habitat water
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And so depending on the district, it my have a different
nmeani ng.

I woul d suggest that you're correct in saying
that any water delivered after COctober 15th is going to
have benefits to waterfow , provided that it's -- it's not
too deep where that water is put. You know, if you're
putting it in a reservoir situation, that's not benefiting
wat er f ow .

M5. LON Ckay. But it would be valid -- you
probably haven't even | ooked at these tables, so you
probably don't know what |I'mtal king about. But anyway it
coul d be considered to have waterfow benefits if
delivered after Cctober 15?

DR. REID: | think that's true.

M5. LON Ckay. Thanks. Under the recent historic
conditions in the past 10 to 20 years, has the extent and
timng of the flooding of rice fields for waterfow
habitat varied fromyear to year?

DR REID: It not only has varied fromyear to year
but there's been a big change over the last 20 years where
to the best estimates there were sonewhere between 70- to
90, 000 acres flooded in the entire Sac Valley. That
nunber has changed to probably 180- to probably 200, 000
acres of rice in the Sac Valley in the recent past.

The tim ng of rice flooding has changed because
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growi ng rates of hybrids has changed. There used to be
huge wars between the rice farmers and the waterfow
hunters. And, quite frankly, the reason that the Nationa
Wldlife Refuge in the Sac Valley exists there is for rice
deprivati on.

Because it used to be that there were | ong
varieties of rice. And in Novermber and Decenmber when the
farnmers are still trying to growthe rice, the large
nunmbers of waterfow would arrive and the farmers woul d
send kids out with shotguns to get rid of them

Today they' ve devel oped a shorter hybrid of rice
so that you can, actually, conplete growh, get the
conplete full grains of rice by Septenmber and then harvest
at that time period. And so the option of flooding rice
fields in the harvested aspect is probably a fairly recent
si tuation.

However, renenber that when there were | onger
growing rates of rice, they were flooded in the grow ng
aspect. So in ternms of: |Is there |less water or nore
water now early, it's going to be apples and oranges.

M5. LON Okay. Yeah, part of nmy question was the
variation fromyear to year, let's say under current
conditions, under current practices, is there quite a bit
of variation between years in the amount of rice fields

fl ooded for waterfow habitat?
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DR REID:. W only have satellite information for
real wet winters. So, you know, we're basing it all on
kind of wet-wi nter situations. And we do not know the
extent of flooding and what that will be under dry
condi tions, because across big periods we haven't had
t hat .

Now, we had initially phases of that this fal
where we had reduced anmounts of rice flooded this fall
We had areas that were flooded and then went dry, because
they put small anpunts of water on one tinme. And then the
wat er either seeped out or it evaporated. So that
occurred this last fall

M5. LON Ckay. So there nay be sone variation --
there nay be sone factors that influence the extent and
timng of flooding. And that could vary fromyear to year
under current practices?

DR REID: Absolutely. And given the scenario of a
very dry year, we would not expect the sane anobunt of rice
to be flooded that are flooded in wet years. That area,
that anobunt of rice is not absolutely needed to maintain
the energetic requirements of popul ations that use the
Central Valley, but there is sonme mininum And what that
is we don't know yet.

M5. LON (Ckay. So you would expect in a dry or a

critical water year that you would have -- under continued
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practices, you would have | ess acreage flooded in a
particul ar year?

DR. REID: And you do it nore in a sequenti al
fashi on where you'd flood sone and then use that water
again and fl ood agai n.

And there, again, you have the option of putting
in the board. So you take advantage of storns that cone
through. So if you get a strong Novenber or Decenber
storm even though it nmay be one event, it nay take care
of a lot of your problens.

M5. LON (Ckay. And you stated before that you have
not conducted any analysis of the effects of the proposed
instream flow water releases on the timng, or extent of
flooding of the rice fields in Yuba County; is that
correct?

DR. REID: That's correct.

M5. LON So conpared to the target |evels of
flooding that you've identified for the county, you
don't -- you don't have any idea as far as the degree of
i mpact of the various flow reconmendations; is that
correct?

DR REID: That is correct.

M5. LON Ckay. Thank you very nuch.

MR MONA: Dr. Reid, just a few questions. |I'd like

to refer to your paragraph seven of your testinmony. Are
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you suggesting with that paragraph that under no
circunmstances will -- can groundwater be used for
wat erf oW habitat?

DR. REID: No, absolutely not. | think that there's
arole for groundwater. It's just -- the reason for ny
paragraph there is that we shouldn't | ook to groundwater
as the absolute savior and end all of an alternative water
source for the District to run surface water

MR. MONA: When you say that, are you thinking about
during periods of dry to critically dry years, under one
scenario offered to this Board, fisheries are taking an
i mpact of alnost 50 percent to Iimt the deficiencies to
wat er users?

MR, LILLY: | object. Msstates prior testinony.
There's no testinony whatsoever of fisheries taking an
i npact of 50 percent. That's outrageous for that to be
said. The proposal was for flows to be lower in a certain
year. There's no evidence, whatsoever, of 50-percent
i mpact on fisheries.

H O BROMN: Thank you, M. Lilly.

I would |ike to hear that question restated.

MR. MONA: During critically dry years when
proposal s are nmade where fishery resources bel ow t he Yuba
Ri ver are taking an inpact of water availability in order

tolimt the anbunt of deficiencies to water users, woul d
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it be feasible to use a groundwater source to maintain
wat erf ow habitat as opposed to diverting water fromthe
Lower Yuba River?

MR LILLY: I'mstill going to object. | think what
M. Mna is trying to say is that the flows woul d be
lower. But if he says fishery resources taking an inpact,
| object on the grounds that there's no evidence of that.

H O BROM:. M. Frink?

MR FRINK: | think M. Mpna could rephrase the
guestion in a way that would satisfy M. Lilly's
obj ecti on.

H O BROMN: Try again.

MR MONA: Al right. During very critically dry
years, where flows bel ow the Yuba River are reduced to the
extent for fishery maintenance in order to reduce, limt
delivery deficiencies to --

MR. FRINK: Do you want ne to try it? The only
reason I'mgoing to try this is | think maybe | understand
M. Lilly's objection. 1'll give it right back

If the rate of release of water for instreamflow
pur poses were rel eased by half, regardl ess of what inpact
that m ght have on the fish, would you believe that it's
reasonabl e under those conditions to rely, in part, on
groundwat er for water needed for waterfow habitat?

DR REI D: I think one should consider all the
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different alternatives. And well water is clearly an
alternative. And it does provide water that can be used
for waterbird habitat.

My reason for putting in this paragraph is to
show that it -- that there are sonme negative aspects
associ ated with groundwater as well related to the
expense, related to the tenperature, related to its
i npacts on deconposition. And it's just a caveat that --
I think it would be detrinental if you relied solely on
groundwater. | think it's an alternative that absolutely
shoul d be consi dered.

MR. MONA: Would it be detrimental to rely on a
conbi nati on of groundwater and surface water?
DR REID: | think that's what |'m suggesting.
MR. MONA: Thank you very nuch.
H O BROWN. Any redirect?
MR. M NASI AN:  Yes.
---000---
REDI RECT EXAM NATI ON OF CORDUA | RRI GATI ON DI STRI CT
BY MR M NASI AN
MR MNASIAN. Dr. Reid, | want you to take the
hypot heti cal that sonebody ties to put one foot of water
on arice field that's been harvested, will you inmagi ne
that for a nonment?

DR. REID: Yes.
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MR. M NASIAN: Okay. We tal ked about invertebrate
production. |s invertebrate production increased by
tilling the soil before the water is applied?

DR REID: The data suggests -- and this relates to
a couple of studies -- the data suggests that if you
mani pul ate the rice straw, whether by a disk or whether by
flailing, cutting and flailing the rice straw, that
i nvertebrate production tends to be higher than if the
rice straw i s not nani pul at ed.

MR. M NASIAN:  And invertebrate production is what
the ducks eat, is it not?

DR REID: Right, that's what |'mreferring to here.
Here the doni nant organi sns are aquatic oligochaetes and
chirononids that appear to make up nost of the diet of the
shor ebi rds.

MR MNASIAN. So | want you to imagine a rice field
that a farmer has gone through with a disk. And | want
you to imagine putting one foot of water on that. Now,
the field has been disked. You want one foot above the
top of the disked furrows; do you not?

DR. REID: That's correct.

MR. M NASIAN: Okay. So we're talking about nore
than one acre-foot of water in that circunmstance, aren't
we?

DR REID: Yeah, potentially.
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MR. M NASIAN. COkay. Now, if we do flood that field
in October and it's 95 degrees and we're able to get the
water on the field, there's nore evaporation than there
wi Il be in Novenber and Decenber; isn't there?

DR REID: Absolutely. The data fromHill suggest
that first nonth is really critical. But that first nonth
is also really inportant, because the deconposition of the
straw is greatest during that period. So that's one of
the reasons that the rice farners want to put it on at
t hat st age.

MR. M NASIAN. Ckay. The invertebrate production is
greater, the evaporation and water use is greater because
of the conbined effects of trying to get nore food and
nore deconposition; is that correct?

DR REID: Mre or |less, yes.

MR. M NASIAN. Ckay. W also have a problemcalled
avi an botulism or avian cholera in regards to waterfow,
if we simply block up the fields with one inch -- one foot
of water over a tilled field, which would make it about
four-inches deep to five-inches deep, don't we?

DR REID: Those are very -- those are two very
di fferent di seases that waterbirds are susceptible from
Avian botulismis a toxin that's in the soil. And what
happens in this particular case -- and it's comopn in the

fall -- when you have anoxic water that heats up --
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MR. M NASIAN. COkay. So that's water that isn't
allowed to flow, the oxygen dissipates and the toxin comes
out of the soil; does it not?

DR REID: Correct.

M NASI AN:  Ckay. \What about botulisn®
REID:. That's botulism

M NASI AN:  \What about the chol era?

3 33

REID: Cholera is a disease that is far nore
conmon, during a colder period during the winter. And
cholera is not associated with a particular |ocale, but
it's a disease which is acquired through respiratory
aspects of other birds.

And so you run into cholera when you tend to
concentrate birds. And it's during dry years that we're
nost worried about cholera in that you get concentrated
nunbers of waterbirds. And, therefore, you potentially
are exposing birds to that disease.

MR. M NASIAN. Okay. What role does circulating
wat er, keeping it noving and oxygenating it have in regard
to chol era?

DR REID: Cholera, inthat if you're providi ng new
habi tats and noving the birds around, you're not
concentrating themin any one particular local. So the
advant age of spreadi ng water out over nore areas for

cholera, is you're reduci ng those |arge concentrations.
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MR. M NASIAN. COkay. And this is why you kept
sayi ng "sequential fl ooding" --

DR REID Right.

MR MNASIAN. -- did you not? You dry up one
pi ece, go to the next, come back to the next; is that
right?

DR REID: That can be potentially done. \What
you're nore apt to do is to flood dry pieces that have not
yet been fl ooded.

MR. M NASIAN:  Okay. Now, you've not focused upon
your testinony upon the acreage that is now being fl ooded
i n Sout hern Yuba County, because of the construction and
the operation of the South Yuba Water Project. Is that
because it's of no significance?

DR. REID: No. That area is less inportant, but
that area is used as late-winter habitat. And, typically,
that habitat is flooded by winter rains and by surface
fl oodi ng.

MR. M NASIAN. Ckay. And we have 50 years of
history in regard to District 10. And we have
approxi nately ten years of history in the Southern Yuba
County; isn't that correct?

DR. REID: That's true.

MR. M NASI AN:  Not hi ng further

H. O BROM: Thank you. Wo would like to recross?
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M. Gllery.
---000---
RECROSS- EXAM NATI ON OF CORDUA | RRI GATI ON DI STRI CT
BY BROPHY WATER DI STRI CT
BY MR GALLERY

MR. GALLERY: Dr. Reid, I'"'mthe attorney for Brophy
Water District, which is up south of the Yuba River. |
don't know if you're famliar with the district, but
there's sone rice grown in the Brophy District.

You were asked wasn't it true that putting water
on the rice fields for flooding for ducks could have a
recharge benefit into the groundwater supply; is that
correct?

DR. REID: | renmenber that question.

MR. GALLERY: Isn't it also true, that in many of
these rice growing areas the ground is really hardpan, and
that's what makes it usable for rice?

DR. REID: That's true.

MR GALLERY: So that --

MR. SANDERS: M. Brown, I'mgoing to object. This
goes beyond the scope of the recross. You set the rules
out earlier. M. Gllery had his chance to cross-exam ne
he waived it, or he didn't ask any questions. There's no
reason to allow himto do it now.

H. O BROMN: The hardpan and the water application
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go hand in hand. 1'Il allow the question

MR GALLERY: So it would be true in those cases
where you have hardpan underneath the rice fields, there
woul d be mininmal recharge of groundwater; is that true?

DR REID: That's true.

MR. GALLERY: Thank you

H O BROAN: Anyone el se wish to recross?

MR. FRINK: | do have one question, M. Brown.

H O BROMWN. Ckay.

---00- - -
RECROSS- EXAM NATI ON OF CORDUA | RRI GATI ON DI STRI CT
BY STAFF

MR FRINK: M. Reid, M. Mnasian was asking you
about mani pulation of rice strawin order to pronote
i nvertebrate production. Wuld manipul ation of rice straw
by flailing and cutting the rice straw have the sane
benefits for invertebrate production as would plow ng, or
di sking that the rice straw woul d have?

DR REID: Yeah. There appears to be no significant
di fference between those two forms physical manipul ation

MR. FRINK: Ckay. Thank you

H O BROM: M. Mnasian, do you have any nore
exhi bits?

MR, M NASIAN: No. And we would offer Dr. Reid's

qualifications, his testinony which are Cordua Exhibits 1
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1.1.
H. O BROAN: Any objections? So accepted.
MR. M NASI AN:  Thank you.
H O BROMW: Dr. Reid, thank you.
DR REID: Thank you for the opportunity to speak.
H O BROMN: You're quite welcone. Good seeing you
agai n.

Tonorrow norning we start with M. Lilly.

MR, LILLY: Qur last witness, who has been patiently
waiting is Donn WIson, but our plan would be to start
with himat 9:00 tonorrow norning.

H O BROMWN.  Yes.

M. Cook?

MR COOK: M. Brown, | noticed today fromthe
record that apparently ny witten testinony and the
witten testinony of WIliam Cal bert were not introduced
into evidence at the tine we presented our case. And I'm
requesting that they be introduced into evidence at this
time.

H O BROMW: Al right. Do you have that exhibit
nunmber, staff, for M. Calbert.

MR. MONA: They woul d be nunbered as S Cook-3 and S
Cook- 4.

H O BROM: Three and four. And you're offering

those i nto evi dence now, M. Cook?
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MR, COOK: Yes, sir.

H O BROMN: Are there any objections?

MR. LILLY: Could I have just one noment, please.
Since we don't have these in front of us, | just want to
check the list.

H O BROM:. Sure. Of the record for a nmonent.

(OFf the record from4:31 p.m to 4:32 p.m)

H O BROM:. On the record.

MR. LILLY: Thank you. I'ma little confused,
because the master exhibit identification index we got
fromstaff does not list those exhibits. It's just lists
Cook AA, Q M O and I. So | propose if we could just at
| east go back and naybe address this tonorrow norning, |
would like to, at |east, get the exhibits so I know what
we' re tal ki ng about, because | don't have any reference to
t hem

H O BROMW: M. Cook, will you be here in the
nor ni ng?

MR COOX: VYes, | will be here in the norning. |
would Iike to point out that all this material was
transmtted to every party here. And every party should
know what it was -- it was a witten testi nony of mnyself
and witten testinony of M. Calbert. And | don't know
what the problemis.

H O BROM: I|I'msure that it will be properly
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considered in the norning. |If that's all right with you,
M. Cook.

MR. COOK: Thank you.

H O BROMN: Any other business? 9:00, renenber
tonorrow afternoon we were going to adjourn at 3:00. Plan
your day accordingly, 3:00 p.m

(The proceedi ngs concluded at 4:35 p.m)

---000---
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