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PROCEEDTINGS
9:02 a.m.

PRESIDING MEMBER KEESE: Good morning.
We are here once again for the final set of
hearings on the application for certification of
Duke Energy Morro Bay Power Plant project.

I'm Bill Keese, Chair of this Committee.
To my far right is Jim Boyd, Associate Member.

Our hearing today will be conducted by Mr. Gary
Fay, our Hearing Officer.

I'm going to observe that we're here to
discuss the habitat enhancement plan. We know
that that issue touches a number of other issues
that we've heard testimony on in this case. But
we'd like to try to stay as close as we can to the
habitat enhancement plan. So I'm going to ask Mr.
Fay to try to see if he can keep the testimony on
point and have us not stray too far from that
point.

Mr. Fay.

HEARING OFFICER FAY: Thank you,
Commissioner Keese. Good morning, everybody.
Today's hearing was noticed three times in case
you missed any of them. We apologize for the

change in schedule. We had to make adjustments
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for the Committee's availability and then for the
availability of some witnesses. So we have Jjust
done our best to try to accommodate everybody.

There are copies of the notice entitled
second notice of rescheduled hearing. And some
copies are on the back table. I refer the
parties, in particular, to the table of dates and
events in the back, because it indicates the
proposed dates for the opening briefs on today's
events and reply briefs.

In addition on the back table is a
schedule, topic and witness schedule, one page
table that indicates the order that we intend to
follow today. I've discussed the timing available
with the parties and we hope that the parties will
respect that and try to keep to the time
allocations that we have.

Regardless of where we are in the
process we will take a break at 5:00 to
accommodate the public. I've told the Public
Adviser that she could put out the word that if
members of the public wanted to come and give
comment on the habitat enhancement plan, they
could do so at 5:00. So we will take time to hear

public comment at 5:00. And then, as necessary,
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we'll continue the hearing tomorrow morning at
9:00 a.m.

Kathy Novak of Duke Energy has asked me
to make a few announcements. There is a sign-up
sheet outside the door, and you're asked to please
sign your name and write the number on your little
visitor card. This is for all of our protection
in case they had to evacuate the plant site, that
sort of thing. They can tell who is accounted
for. So, please be sure you've signed in and
written your name down.

The restrooms can be found in the door
that's 90 degrees from this door here. It's the
main entrance of the building, as you go out this
door, and then go to your left. You'll see signs
directing you to the mens and womens.

In addition, if there is, for any
reason, a plant alert, it would be a siren. And
when you hear the siren for a plant alert, secure
your work and proceed to the designated evacuation
staging area immediately. And in our case, that
is the parking lot that is out this door, right,
and right again, back towards the beach. 1It's
inside the gates, but it's probably where most of

you parked.
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As the Commissioner stated, the purpose
of the hearing today, or purposes, are, first of
all, we're going to hear from the staff of the
Central Coast Regional Water Quality Control
Board. And they will bring us up to date on the
status of their staff draft for the NPDES permit
for Duke Energy on this project.

Then we'll move into the testimony on
the habitat enhancement plan. The record is
closed on all other matters in the case, including
environmental impacts of the project on the marine
environment. And we recognize that sometimes it's
difficult to explain your position without giving
a giving context, but we just want the parties to
be sensitive to the fact that we've already taken
evidence on the question of impacts and on many
other topics. So we're not going to be re-
litigating matters for which the record is already
closed.

The Public Adviser I don't believe is
available, but our Project Manager for the
Commission, Marc Pryor, is going to stand in for
now. Marc.

MR. PRYOR: Yes, if I may. I have

brought some, I have some extra blue cards for
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public comment. I'll be in the back until Roberta
arrives. I also placed another sign-in sheet for
the Energy Commission Staff to be docketed. 1I'd
ask anybody who wants to sign up on that, do so.
Thank you.

HEARING OFFICER FAY: And if any of you
are new to our process, filling out a blue card
helps you and us because then we're sure that we
have your name before us and we can call on you to
give your comments.

I'm also informed that the Coastal
Commission is on line. Tom Luster, are you there?

MR. LUSTER: I'm here.

HEARING OFFICER FAY: Great. Welcome.

MR. LUSTER: Thank you.

HEARING OFFICER FAY: And Tom will be,
as he can, monitoring our hearing today. And,
Tom, you're welcome to comment at anytime, if you
wish to do so. Please try to get our attention.

MR. LUSTER: Okay, thank you very much.

HEARING OFFICER FAY: Other handouts on
the back table include a copy of the official
exhibit list. There are a few copies back there.
I think the parties all have them. 1It's a 28-page

document that goes up through exhibit 285.
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In addition to that a separate document
is entitled, tentative supplement to the exhibit
list that begins with exhibit 286. None of the
exhibits on the tentative list have been entered
into evidence. But we anticipate that most of
them probably will be moved into evidence today.
We just simply prenumbered them for convenience
and the identification. Saves a little note-
taking as we go along. So you'll want to keep a
copy of that tentative exhibit list before you.

We also brought a few extra copies of
the draft NPDES permit that was sent to us by the
Regional Board. And there are some copies in
back, as well as extra copies of the notice and
today's agenda.

In terms of the timing, we will first
hear from the Regional Board. Imagine it will
take around 45 minutes for their presentation.

We will then give each of the parties
approximately 30 minutes to question the Regional
Board. I want to remind the parties that the
staff of the Regional Board is giving this
presentation today both to inform the Energy
Commission and the public where the staff is in

its development of its draft.
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However, what they're presenting is not
official, it's not a document of the Regional
Board. And it is a draft that will go into an
eventual official decision of the Regional Board,
not of the Energy Commission.

So the Energy Commission will not be
deciding the questions in the draft permit.
Nevertheless, we are working in parallel in some
ways, and we do need to be informed of at least
what the status is of the Regional Board Staff.

As to the habitat enhancement program,
I've informed the parties that what I'd like to
do, and we've done this before, is give them a
total amount of time that they can budget as they
see fit. That would include all the time they use
for direct presentation and the time they use for
all cross-examination of all parties.

And we'd like the parties to keep in
mind that a budget of approximately three hours
total on that, and no more. That will allow us to
give everybody a fair opportunity to present their
case and to cross-examine the other parties.

Now, before we move to the Regional
Board, we've had a motion to strike filed by the

staff. And I'd like to ask Ms. Holmes if she
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wants to address that. Is Ms. Holmes here?

Did we just lose our sound?

MR. SPEAKER: Yes.

HEARING OFFICER FAY: Let's go off the
record.

(Off the record.)

MS. HOLMES: Thank you. Staff filed a
motion to strike portions of Duke's testimony late
last week, specifically section 4 of the rebuttal
testimony to staff's supplement.

I had a chance to discuss this with Mr.
Ellison on Friday and I believe I'm accurately
characterizing an agreement that we reached that
would obviate the necessity of the Committee
ruling on the motion.

And that is that statements that would
be made by, I believe it's Ms. Rosegay, on legal
issues relating to what's required for 316 (b)
compliance will not be taken as evidence, but will
be taken as statement of counsel.

Similarly with respect to issues that
were the subject of hearings in June regarding
factual issues, such as levels of impact, things
of that nature. We agreed that it would be

appropriate to not cite any --
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(Pause.)

MS. HOLMES: Sorry, folks, that'll wake
you up. That's better.

With respect to the factual issues that
were addressed in the hearings in June I believe
what we agreed to was that none of the parties, or
at least Duke and between Duke and the staff we
would not cite any portion of the testimony that's
provided in this case in order to substantiate
those factual assertions.

I will check with Mr. Ellison to make
sure that I have accurate characterized what we
discussed last week.

HEARING OFFICER FAY: Mr. Ellison, any

comment?

MR. ELLISON: Yes. I think --

MS. HOLMES: You can stand up here if
you'd like.

(Pause.)

MR. ELLISON: I agree with Ms. Holmes'
characterization of our discussion on Friday. I

think we have agreed that with respect to all
parties, not just Duke, that discussion in the
testimony which I think all parties provided as

context, that addresses the issues dealt with in
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10
the prior hearing, are not to be taken as new
evidence and will not be cited by Duke or the
staff. And we'd urge the Committee to order that
no other party can cite that as new evidence on
those issues, with respect to Ms. Rosegay's
presentation.

I would also say any other discussion of
the law. Again, I think parties have provided,
and not just Duke, but staff, as well as Duke,
have provided some discussion of the law to
provide the Committee with context. And we agree
that these discussions are just that, statements
of counsel. They're not to be taken as evidence.

I think this is a common issue in Energy
Commission proceedings, a discussion of LORS
compliance.

PRESIDING MEMBER KEESE: Speak loud.

MR. ELLISON: I think the discussion of
LORS compliance frequently involves some
discussion of legal issues. And I think we agree
on the principle that those statements of what the
law is are not evidence, they are simply legal
discussion that is best dealt with in the briefs,
but sometimes is important context in testimony.

HEARING OFFICER FAY: Okay. Thank you

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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for that. And I appreciate the parties working
this out among themselves so the Committee will
not rule on the motion since there seems to be no
reason to do so. Thank you, Ms. Holmes.

Now, I'd like to move to Mr. Thomas and
the Regional Board's presentation on the draft
NPDES permit.

MR. ELLISON: Actually, Mr. Fay, I do

have one other preliminary matter before we do

that.

HEARING OFFICER FAY: All right.

MR. ELLISON: I'm just going to proceed
unless —--

MS. SPEAKER: If you speak into the
microphone -- going to the tape and to the
reporter.

MR. ELLISON: Okay. You can hear me?

This is just a minor clarification, I
believe. The Committee, in its first notice of

this hearing, included certain statements about
issues that you wanted to see addressed in this
hearing. Those statements are set forth on pages
2 and 3 of the staff supplemental FSA.

I just wanted to make sure that Duke's

understanding of the Committee's intention there

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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is correct. Our understanding is that the
Committee made those statements in its hearing
order not to prejudge any of the factual or legal
issues that you'll be hearing in this proceeding
and in this hearing, but rather just to identify
issues that you would like to see addressed here
in this proceeding.

And I say this specifically because I
think it would be inappropriate for people to cite
those statements in the hearing order as if they
were decisions of the Committee on those issues.

Do I understand the Committee's
intention correctly?

HEARING OFFICER FAY: Yes, that's
correct. And, in fact, as you know, Duke
specifically asked the Committee to rule on the
ultimate question about impacts and the
feasibility of alternative cooling, and also the
baseline question.

The Committee declined to rule on the
first two points; did rule on the baseline
question. But just as we did not rule on the
ultimate question of impacts or feasibility of
alternative cooling, likewise we did not intend in

any way to indicate a ruling on similar matters in
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13
that order on the habitat enhancement plan.

So the fact that the order included
items that the Committee would like to see
addressed was merely a way for the Committee to
keep open the option of looking at the habitat
enhancement plan as on one hand, compliance with
the Clean Water Act, and/or on the other hand, as
mitigation for significant environmental impact,
without prejudging whether or not there is a
significant environmental impact.

Any other preliminary matters before we
start? Hopefully we'll have enough amplification
that the people in back can hear. If you cannot
hear, please raise a hand and maybe our
audiovisual people can work on it as we go along.

All right. Mr. Thomas, I believe you've
been previously sworn in this case?

MR. THOMAS: 1In the case, yes; not
today.

HEARING OFFICER FAY: And you remain
under oath.

Whereupon,
MICHAEL THOMAS
was called as a witness herein, and having been

previously duly sworn, was examined and testified
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further as follows:
DIRECT TESTIMONY

MR. THOMAS: Thank you, Mr. Fay.

As Mr. Fay mentioned, I will cover a
couple of topics today. I'll very briefly talk
about Duke's habitat enhancement proposal and our
reaction to that proposal. And also talk about
the administrative draft permit that we sent out
for review for this proceeding.

And as Mr. Fay said, that administrative
draft is just that, it's a draft. It is not a
final document. It is not a reflection of the
Regional Board, itself. It's a reflection of the
staff's position at this point in time.

With respect to the permit I'll cover
Clean Water Act section 316(b) adverse impacts, as
they are discussed in the draft permit,
alternatives and our recommendation. And if I
stray from the subject that is before the
Commission today, Jjust tell me and I'll get back
on the subject. I hope I won't do that.

Duke Energy's habitat enhancement
proposal. It uses a larvae for larvae or a
biomass for biomass type replacement methodology;

or at least that's our understanding of it.
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And as we mention in the permit we don't
think that that is necessarily the best approach.
We think it misses the mark. And the mark that we
think is more accurate would be to look towards
maintaining populations and communities of the
entrained taxa. And we think we can do that with
the approach that we're proposing.

There is overlap regardless of what
methodology is used, and I'll talk about that in a
minute.

Also that this biomass conversion and
literally replacing larvae is not required by
section 316 (b) of the Clean Water Act.

Monitoring in Duke's proposal, we think
it's understated. The level of funding that's
dedicated to monitoring and the type of monitoring
we think should be beefed up.

The funds that Duke proposes, the
overall fund amount is $12.5 million. That is the
lower end of the dollar range that Regional Board
Staff has been recommending to the Regional Board,
itself, in our previous reports. Our dollar range
has been about $12- to $22-million. And Duke's
proposal is $12.5 million. So they're at the

lower end of that range.
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The projects that are listed in Duke
Energy's proposal are straight from the Philip
Williams and Associates' report to the Regional
Board. The Philip Williams and Associates is an
independent consultant to the Board. And Jeff
Haltiner of Philip Williams and Associates is here
today to talk to the Commission.

There are different methods out there
that are being discussed. There's Duke's
proposal, which is the biomass conversion method,
and the $12.5 million that they are proposing as
part of that proposal.

There's the CEC Staff response to that
proposal which is essentially Duke's dollar amount
times three to deal with the uncertainties and
other expenses that would be involved, which comes
out to about $37 million.

There's a Regional Board Staff proposal
that we've previously presented to the Board,
which is conversion of larvae to acres, and then
converting those acres into dollars. And based on
actual projects that have been done in this
watershed we estimated that the dollar value would
be $12- to $23-million.

We also have this more recent approach

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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which involves reducing sedimentation in the
watershed and preventing the filling in of the
Bay. And we think we can get a 50 percent
reduction in sedimentation for about $12- to $25-
million.

So those are the dollar values that are
being talked about. And my point here with this
slide is regardless of what method is used, they
all lead to the same type of work, the same type
of projects that need to get done in this
watershed. These are very high priority items
that regardless of the methodology that's used,
these things need to get done.

And sometimes what bureaucracies do is
we stay out here in the perimeter and we argue
about these things, and we don't get the work done
that actually needs to get done. And I hope that
we can actually move forward and get out of these
methodologies and stop arguing about them and
trying to figure out how to get these projects
done.

On to the permit. The permit discusses
Clean Water Act section 316(b). 316(b) requires
the best technology available and to minimize

adverse impacts.
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In practice the EPA has used a cost test
associated with the 316 (b) analysis. The cost
test is just simply is the cost, totally
disproportionate to the benefit to be gained for
whatever alternative is being considered. And
I'll talk a little bit more about each one of
these.

As I mentioned, section 316(b) requires
the best technology available. The key word there
is available. 1Is the technology available for the
specific project that is being discussed.

We know that closed cooling systems are
available, or are feasible, in general, in a
general sense. We have all the information that
the EPA has generated on these closed cooling
systems for the new regulations, for new
facilities, and the proposed regulations for
existing facilities.

We have the TetraTech report to the
Regional Board which says that these systems are
feasible in a general sense. And in previous
staff reports we've said to the Board that these
closed cooling systems are feasible in a general
sense.

We know that most of the power plants,

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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for instance, that are being built in California
will be using closed cooling water systems.

But the question is, is closed cooling,
are these various closed cooling alternatives, are
they available in this project, in Morro Bay,
given the specific, site specific parameters
involved in this project.

And our conclusion in the draft permit
is that they are not currently available due to
the impasse between Energy Commission Staff and
Duke Energy and the City of Morro Bay.

As you know, the City of Morro Bay has
adopted a resolution regarding this issue. And it
concerns noise, visual, land use impacts and
compliance with various LORS, laws, ordinances,
and regulations.

The Regional Board cannot resolve these
issues. It's outside of our jurisdiction. We do
realize, though, that the Energy Commission can
resolve these issues. So while the administrative
draft permit that we sent out says that currently
these systems are not available in Morro Bay,
given this impasse, and the City's position, we
will reflect the Presiding Member's decision in

the final draft permit that goes before our Board.
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So the permit you have is an
administrative draft. We'll send out a final in
early January, around early January. And that
final will reflect the Presiding Member's
decision. If the Presiding Member's resolves
those issues, then our permit will reflect that.

Regarding the cost test, the EPA hasn't,
in the past, used this wholly disproportionate
cost test. That language is not included in the
actual statute, but it's been a test that's been
applied in practice and upheld in the courts.

The idea is that the cost of a closed
cooling system may be wholly disproportionate to
the cost of the benefit that is to be gained from
that system. And in our analysis we compared the
cost of closed cooling systems to the cost of
habitat enhancement and the benefits. It's a
cost/benefit type analysis.

And our conclusion is that the overall
benefit of habitat enhancement is much greater for
less cost over a long period of time, over the
long term. A 50 percent reduction in
sedimentation in the watershed would double the
life of the estuary. And that results in a gain

of several hundred thousand acre years of
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estuarine habitat productivity. That is over
several hundred years.

At the bottom of the slide here I just
list the costs. The habitat enhancement, as we
said, would cost about $12- to $25-million to
reduce sedimentation by approximately 50 percent.
Closed cooling systems, according to the
TetraTech's independent report to the Regional
Board would be $28-plus million to $114 million.

I say 28-million-plus is the lower end of the
range, because that number 28 is wrong.

We talked to TetraTech about that lower
number, and $28 million is for wet cooling towers,
for salt water cooling towers. And we've said to
TetraTech that we believe that the plume abatement
equipment would have to be used on those cooling
towers. And TetraTech has responded they're
currently working on this issue for us, but they
responded verbally that we would probably have to
go to a hybrid type system to deal with the plume,
to deal with the visual impacts from the plume.
And that would push the cost closer to that higher
end which is $114 million.

So, that lower end is, in our opinion,

greatly understated. We're actually talking about
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in the neighborhood of $100 million. So we feel
that the costs are wholly disproportionate
compared to the benefits that would be gained, the
cost and benefit of habitat enhancement approach.

So, one of the things that we want to
talk about today is habitat enhancement applicable
in this particular situation. We think that it
is. And this little diagram is to illustrate that
the Bay is filling in. There's no doubt about it.
Over on the right-hand side in the 1890s, this
illustration shows that in the 1890s we had about
1255 acres of water, surface water, at the mean
low lower water level.

And then in the 1990s, about 100 years
later, we have about 525 acres of surface water
left at this mean low lower water level. And the
Regional Board's independent consultants, Dr.
Cailliet and Jeff Haltiner are going to talk more
about this issue, the loss of habitat in the Bay.
And things we can do to prevent the loss of
habitat.

So now I want to hand it over to Jeff
Haltiner, who's with Philip Williams and
Associates. And he will go over his presentation.

And then Dr. Cailliet will come up and he'll go

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

23
over his presentation. And Dr. Cailliet will
cover entrainment and impingement results, but
only very briefly because that's already been
discussed. We only want to discuss it in context,
habitat needed to support the entrained taxa and
monitoring that could be done.

So, with that I'll hand it over to Jeff.

HEARING OFFICER FAY: Mr. Thomas, do you
mind if I step in and assist you in the
presentation of your witnesses?

MR. THOMAS: Sure.

HEARING OFFICER FAY: Okay. Will the
court reporter please swear the next witness.
Whereupon,

JEFFREY HALTINER
was called as a witness herein, and after first
having been duly sworn, was examined and testified
as follows:

DIRECT TESTIMONY

HEARING OFFICER FAY: Could you please
state your name and position for the record.

DR. HALTINER: My name is Jeff Haltiner;
I'm a Principal in the firm of Philip Williams and
Associates. We're a consulting hydrology

hydraulics firm.
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HEARING OFFICER FAY: And, Mr. Haltiner,
just very briefly, give us a little background on
your education and experience.

DR. HALTINER: I have a PhD in civil
engineering in the field of hydrology and water
resources. And I've been working in environmental
hydrology since 1972, so approximately 30 years.

HEARING OFFICER FAY: Thank you.

(Pause.)

DR. HALTINER: Good morning,
Commissioners, staff members and stakeholders.
This morning what I'd like to do is spend about 20
minutes talking to you about the evolution
processes in Morro Bay and in particular about
sedimentation issues related to the Bay.

I first began working on Morro Bay
sediment issues in 1986 with the California
Coastal Conservancy and the local resource
conservation districts. The interest in the Bay
relates primarily to its unique position along the
California coast. One of the key issues is it's
one of the most important estuaries and probably
the only significant estuary between about Elkhorn
Slough on the north and Mugu Lagoon on the south.

So quite a range of the coastline here with Morro

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

25
Bay being one of the most -- the key estuaries
along that reach.

Our involvement came basically at the
request of local stakeholders in interest who,
over a period of time, had noticed in their
lifetime, anyway, that the Bay appeared to be
filling in, and that there were concerns related
to that, both in terms of the life of the Bay and
existing habitat issues.

We began our work on the Bay by
subdividing it into four zones, ecological zones.
This had been some work that had previously been
started in Morro Bay. So we talk about zone one
being the mouth of the Bay. This is the area of
most active change and human intervention, direct
human intervention over a long period of time.
The mid-Bay areas; the back Bay; and then the
delta zone.

And this is an infrared aerial photo of
the Bay showing those zones from the aerial
photograph.

We began our work by looking at
historical changes in the Bay. And in particular
we were very fortunate to have quite good mapping

of the Bay starting in 1884. And we compared that
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with a more current mapping of the Bay, first
based on a map that our firm had contracted in
1988. And then more recently by some mapping that
was done in 1998 as part of the NEP program.

But in particular what you can note here
is the differences in elevation zone different
parts of the Bay. One of the things about the Bay
is that it's always been, or at least in
historical terms the last few hundred years, it is
a relatively shallow bay, so we are talking about
fairly shallow conditions over much of the Bay to
begin with.

But what we noticed was over this period
of time there was considerable filling, on the
order of two feet, particularly in the back bay.
And also considerable changes in the delta area as
a result of the sediment being brought down by
Chorro and Los Osos Creeks.

And so on a relative basis, compared to
this inner tidal zone, the Bay had lost about a
quarter, 20 to 25 percent of its inner tidal
volume of water over this approximately 100-year
period.

We also looked at changes, direct

changes in the delta. This is some work that was
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done by a professor at CalPoly a few years back.
But looking at the extension of the delta out into
the Bay over the last 100 years or so, 75 years.
And so as the sediment is brought down by the
Chorro Creek and also by Los Osos Creek, this
delta is -- out and pushing its way out into the
Bay, decreasing the bay volume.

We did some looking at those changes and
what we found is that up here, this is an
elevation zone here, so this is the inner tidal
zone up in this area, and then this is the deep
water area. And as the Bay is progressively
filling in, we're getting deposition up here. We
do have ongoing dredging of the mouth of the Bay
and the navigation channel, so there was deep
water habitat that's been maintained. And then
also, over time, as the Bay is being converted
from more of a sub-tidal or inner tidal mud flat
zone to more of an emergent marsh system, we do
have these large channels that are produced. So
there is some erosion down in this zone.

HEARING OFFICER FAY: Excuse me, Dr.
Haltiner, if I can ask you to be a little self
conscious of the written record as you go, because

it's helpful for this audience here, but later
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when somebody reads it on paper, the "here" and
"there" won't mean anything unless it's in
relationship to the document.

And we'd ask Mr. Thomas if you can
submit this PowerPoint presentation as a printout,
as an exhibit and serve it on the parties.

DR. HALTINER: Okay, I'll do that.

So just to summarize, this graph shows
the change in elevation along the Y axis versus
the volume of area of the Bay along the x axis
over a period of time.

And then to try to project out into the
future, we used a computer model. We had done
some initial estimates that showed that at the
current rates the Bay would persist as having open
water system for approximately 400 years. During
this current study then we tried to refine that
estimate by using a computer model that is based
on the amount of suspended sediment in the system
and the depth of the Bay.

And basically the more sediment you have
in concentration in the Bay, the more rapid
deposition is. As the Bay becomes shallower, the
rate of deposition decreases over time.

We then made projections. We used the
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historical data, so this first graph shows the bed
elevation. And this is by zone, so we're looking
just at zone 4, as an example.

The first graph shows the bed elevation
versus time. And this is the historical record
from 1884. And what we see here is then the Bay
shallowing over time; this is an envelope curve
showing kind of a high and low estimate in that
zone.

And then we used the computer model to
predict out into the future so many hundred years
how that elevation would continue to change. So
it represents an extension of the historical
conditions.

And what we are showing here, these two
lines represent kind of the extent or the vertical
extent of the Bay. And this is the elevation
zone, this lower line is the elevation zone at
which the Bay changes, or a portion of the Bay
changes from mud flats to a vegetated salt marsh
type system.

So what we're predicting is that in this
zone four we could expect to see almost all of
that converted to a salt marsh in approximately

100 years.
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And, again, we have a similar
presentation looking out into the future of
deposition over time. Now, again, I recognize if
you look at the scale on this, we're looking at
many years into the future. On the range between
200, 400, 600 years into the future.

And basically what that's saying is that
as the Bay fills in and gets shallower and
shallower the rate of deposition will continue to
decrease over time. So it's an exponential curve.
It has the highest rates of deposition at the
present.

Now, one of the other concerns about the
ability to predict the future, which is always a
challenge, is people are concerned about the
possibility of accelerated sea level rise. And so
we did this graph in our report just to discuss
what might happen if we have the greenhouse effect
very dramatic, and we have a change in climate and
sea level rise.

And we just showed the various changes.
There could be a whole range of possible future
conditions that make it very hard to predict in
the say 100- to 500-year future exactly how the

Bay would change in response to that.
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We would project a moving inward of the
barrier beach, and extend landward here of the Bay
extant and perhaps a whole different climate
regime and erosion regime. So we didn't attempt
to model that. But we did want to at least
discuss it in our report for completeness.

So, given the nature of the historical
changes in the Bay, we had identified that
sediment from the watershed, the Chorro and Los
Osos Creeks watershed, was the main contributor to
sedimentation in the back part of the Bay over
time.

And so to look at that in more detail we
did some watershed studies, and we also used a lot
of the existing ongoing watershed studies about
what was happening in terms of sediment supply
from the watershed.

And we looked at a range of locations
starting from the upper watershed, the highest
portions in the watershed, and then working our
way down through the different sized stream
systems towards the Bay.

And what we find is a combination of
erosion. Here's the headwater area. You can see

a landslide here, very heavy grazing issues, gully
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development in here on grazing lands. And then as
we get further down in these main tributary
channels, the channels, themselves, are eroding in
response to a lack of vegetation and support.

And then down the main channels, the
Chorro and Los Osos Creek, here you can see a very
severe erosion problem on the order of 20 vertical
feet of down-cutting. And all of this sediment is
brought down through this whole network down to
the Bay.

Just an example of some of the typical
erosions problems that you see in the system.

And this is one showing some ag land
here, and you can see very dramatic gullies that
have developed in here. A little bit of -- almost
no vegetation to support the creek systems; and in
response then, large suppliers of sediment to the
main creeks.

And so then to potentially address these
issues we developed the restoration plan, or
looked at restoration opportunities. And we
followed the same type of a system. So we looked
at restoration opportunities that could be applied
throughout the upper watershed. And these have to

do with fencing. It's hard to see here in this
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picture, but basically this a fenceline. You can
see the rancher on this side, grass is quite a bit
thicker and deeper; they're managing their ranch a
little more carefully to prevent erosion.

And then down through the system, this
is a series of check-dams in a gully system.
There's opportunities for revegetation. In the
larger channels there's opportunities to put in
boulder check dams. And then finally recreate
channel-flood plane connections. This is a system
that used to be vertically incised about 20 feet
deep cut here, and we've created a terrace on this
side so that it can trap water.

This is a picture of the Chorro Flats
restoration project, one project in the watershed
that I'1ll talk about a little more in just a
second.

And this is a closeup; this is a project
that we initiated studies on in 1991, 1990 about.
This is an area down near the Bay, is located just
over here on this wall. And this is Chorro
Willows area here. This is an area of former
riparian wetland that had been -- the river used
to flow across the middle of this site, Chorro

Creek, and come down here into the Bay.
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The farmer, Jjust after the war, had
pushed it over the hillside here and built this
dike so that he could reclaim this area for
farmland. And so this former flood plane was
disconnected from the channel.

We were able to acquire this land, I
should say we, the Coastal Conservancy, was able
to acquire this land in approximately 1990. And
we initiated a restoration and sediment management
plan where we wanted to reconnect this flood plane
to the channel to trap sediment before it got to
the Bay.

This is that same site in 1996. We had
removed the levy along that the farmer had built
here. And then we had built a couple of pilot
channels along here that were in the location of
the historical channel location.

We didn't actually force the river to go
back here. I had initially wanted to do that, but
there was discussion about different approaches.
So we built this kind of a pilot channel in a way
of saying to the river, if you're interested in
moving, maybe you would consider moving over here.

And my perspective on that was, as an

engineer I didn't want it to move over here
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towards this trailer park or towards South Bay
Boulevard, which would have gotten me in trouble.

So this was a little difference of
opinion among the scientists and the engineers.

Go to the next one. This is the current
site at present. We were very fortunate to get
this project completed just as the -- we had the
big el niro year in 1997, I believe, coincident
with the highway 46 fire. Had a huge amount of
sediment coming down; the river immediately jumped
into our pilot channel and decided to stay there.

And we've had really good revegetation.
And there's an active restoration project. The
project has trapped about 250,000 yards of
sediment to date, and there's been a nice
monitoring program that the RCD -- the RCD has
been instrumental in implementing this and keeping
it -- tracking the performance of it.

So, we know, basically then we used our
studies in the watershed. This is a complicated
slide, I apologize, but basically it summarizes
for the four zones in the Bay what elevation zones
could be preserved by different levels of sediment
reduction in the watershed.

So what we're showing is zone with no
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reduction 25, 50, and 75 percent reduction of
sediment from the watershed, what the projected
future trends of these elevation, the bottom
elevation in the different zones is.

This could be summarized in this next
graph which then shows you a fraction of the 1884
area that could be maintained at different -- in
the elevation zone of interest, which is the mud
flat zone that we're particularly interested in,
with different levels of sediment reduction out
into the future. So this is the continuation of
the historic trend on this lowest graph here, and
then 25, 50 and 75 percent reduction.

Finally, in order to try to convert this
into something that was comparable to the impacts,
we converted those areas of change in each of
those four zones. So we looked at the area of
habitat, mud flat type habitat in those zones that
could be preserved into the future for a certain
period of time.

And so, for example, if you have ten
acres of the Bay that's preserved in that
intertidal zone, for ten years, that would
represent 100 acre years of habitat preserved or

gained into the future with these different levels
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of sediment reduction.

We also looked at opportunities for
direct enhancement around the perimeter of the
Bay. This is showing the Chorro Creek delta area.
And one of the things we had observed in the early
'90s wa that the upper part of this delta, where
most of this delta exists as tidal marsh habitat,
that the upper portions of this which 