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MR. McKINNIE:  Good norning. Wy don't we get
started. -- worked with Jerry Schubel as closely as | have
over the past two and a half years probably do not realize
that Dr. Schubel always starts on tinme regardless who is
here and whether they are standing or sitting. Good
norning. My nane is David McKinnie. | amwth the National
Cceani ¢ and At nospheric Adm nistration, shorthand is NOAA
| amvery pleased to welcone you to the |last neeting of the
| ndependent Scientific Peer Review Panel on Runway
Reconfiguration at San Francisco International Airport.

will not try to give you the acronym

Over the past two years, the Science Panel has
revi ewed t housands of pages of material and nmet nore tines
as a Panel than the Panelists can renenber to conduct this
i ndependent review. The process is not always easy and it
is not always friendly, as Mke Sling (phon) will attest.
Most of our work is done outside the public eye and it is a

pl easure to invite you to join us for this neeting. After
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this forum the Panel will publish a final witten report
that will include all of its coments on the various drafts
of the studies and its assessnent of the final reports the
FAA and its consultants have prepared. Bef ore we
nove on to the main business, a word about how the Panel was
formed woul d be appropriate. You may recall that in 1999,
t he Bay Conservati on and Devel opnent Conmm ssion and the
ot her Bay Regul atory agencies, both state and federal,
request ed that NOAA convene an independent science panel to
hel p identify environnmental issues that needed to be
addressed as SFO noved forward with plans to build new
runways in the Bay. The Panel, often called Science Panel
|, did so and made a series of recomendations, including a
recomendati on for an independent peer review of any
envi ronment al studi es commi ssioned for the Airport project.
In late 2000, as these studies were already getting
underway, BCDC, again joined by the other regulatory
agencies, and this tine joined by SFO the Cty of San
Franci sco, and the FAA, again asked NOAA to convene and
facilitate a Science Panel, this tinme to inplenment the first
Panel ' s recommendation for independent peer review. This
effort, often called Science Panel Il, culmnates with this
forum and the publication of our final report later this

sumrer. It is inmportant to note that the Panel did not
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review all of the studies that were in preparation to
support the Environnental |npact Statenent and the
Environnental |npact Review. W only reviewed a subset. In
particular, we |ooked at the studies on hydrol ogy,

sedi nentation, water quality and contam nants, and

bi ol ogi cal resources. As | think the consultants will tell
you, there are many many others that were in preparation to
support the environnental docunents. It is also critical to
note that the Panel's charge was to conduct a scientific
peer review of these studies, it was not to offer opinions
about whether the inpacts these studies predict are
acceptabl e, or whether or not the runway should be built.
That is for the public to decide through the regulatory and
public policy process. Before | introduce the panel
menbers, | need to add the obligatory disclainer on behalf
of NOAA. The views expressed by the Panel at this hearing
in the final report are those of the Panel and not, of
course, necessarily of NOAA or the agencies the different
Panel i sts may work for. Wth that, I am pl eased
to introduce the Panel to you, starting with Dr. Jerry
Schubel , the Chair, who is currently President and CEO of
the Aquarium of the Pacific in Long Beach. He invites you
to cone visit that Aquarium as soon as possible. Fornmerly,

he was President and CEO of the New Engl and Aquariumin
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Bost on where he is now President Eneritus, and before that
Dean of Marine Sciences and Provost at the State University
of New York's Stony Brook. And this is not the first, nor
will it be the | ast of these kinds of independent peer
reviews Dr. Schubel has facilitated. And I will just list
of f the Panelists in al phabetical order. Not all Panelists
could be here, unfortunately. | wll identify the ones who
are not here. Sarah Allen, a marine mammal expert, is
unfortunately not here; John Calloway is a Wetl ands

Ecol ogist; Jimddoern, who is an Ecol ogist, is not here;
Russ Flegal, a Water Quality expert, an Ecotoxi col ogy
Expert; Dr. Jerry Glt, a hydrologist and nodel er, Janet
Hanson is our bird expert; Ted Hobson is one of our fish
experts; Henry Karl (phon), who | ooks at sedinents and al so
public process in science is not here, unfortunately; D ane
Kopec, a marine mammal expert; Ed Long who does sedi nent
toxicity, Fred N chols, a benthos expert -- and he w |
actual ly explain what the benthos is for those of you that
may not know, Jerry Olaub (phon), who is not here, is a
Hydrol ogi st; Tom Powel I, who does Biology, is also
unfortunately not here. David Schoell hamer, who does

sedi mentati on and hydrol ogy; John Stephens, again,
fisheries; and Bruce Thonpson who does water quality is

unfortunately not here. | also wuld |like to take a brief
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nonment to recogni ze Commander Steve Thonpson, who is the
NOAA site representative here in San Francisco Bay, and Tom
Ri chards and Jenni e Johnson of ny staff who have made al
this possible, along with Comrander Thonpson. | | ook
forward to an interesting and informative forum Dr.

Schubel .

DR. SCHUBEL: Thank you and good norni ng,
everyone. | expect that, as the day goes on, we wll| see
nore people comng in. W are nearing the end of the
i nvol venent of this NOAA I ndependent Peer Review Panel 11
and today, for the next several hours, it wll unfold. You
need to know that this is the Science Panel's neeting and no
one else's. Qur goal for today is to have a clear overview
of the panel process, how we have been invol ved and in what
ways for the | ast several years, to provide the opportunity
for you to hear a description of the proposed runway
reconfiguration alternatives by the FAA to |et you have
brief summaries of what URF has found concerning the
environmental effects of any proposed runway
reconfiguration, and then we wll give you an overvi ew of
our assessnent, that is, the panel's assessnent of the
scientific quality of this study, particularly in terns of

how it addressed a nunber of questions -- did they ask the

AUDI - X REPORTI NG

52 Longwood Drive, San Rafael, California 94901/ (415) 457-4417




right scientific questions about the proposed runway
reconfiguration in terns of any environnmental inpacts on San
Franci sco Bay? So, did they ask the right questions? Wre
the scientific and technical studies designed and conducted
properly to address these questions? Are the conclusions of
the consultants supported by the data coll ected, the
i nformati on generated? And are those findings
scientifically defensible? Wat |evel of uncertainty is
i nherent in the projected environmental inpacts of the
proposed runway reconfiguration given the scope of the tasks
and the limtations of science? And, finally, what
additional studies would be required to appropriately
eval uate the environnmental inpacts of the proposed project,
bot h during construction and subsequent to construction?
And we al so want today to give you the opportunity to ask
guestions of the panel or of URS

We have a lot of ground to cover and if we are
going to do it, we are going to have to stay on schedul e and
so let me make a few comments. This is a public neeting,
but not a public hearing. There will be lots of public
hearings. Because it is a public neeting, we are not going
to take any statenents, but we encourage you to wite your
questions on the cards that have been nade avail able. Those

will be passed up to the front and, given the time that we

AUDI - X REPORTI NG

52 Longwood Drive, San Rafael, California 94901/ (415) 457-4417




have available, we will try to get to as many of those as we

possibly can. And | think I want to underscore what David

McKi nney has already said -- what our roles were and were
not -- and | am speaking now for the panel, not just for
Jerry Schubel. Qur roles were that it was our

responsibility to oversee the scientific studies to ensure
that, again, the appropriate questions were asked and the
appropriate strategies were used, and it was not our
responsibility to actually do any of the science, nunber 1,
nor is it our responsibility to assess whether the
forecasted effects of any of the proposed runway
reconfigurations are acceptable. Acceptability is not a
scientific question, it is a societal question. And the
goal in all of this was to renove the necessity for having
to have a |l ot of discussion in the public process as to
whet her the science was any good so that society can
concentrate on other aspects of this decision.

Let us now have a brief summary of the runway
alternatives and Camlle Garibaldi of the FAAwll give that
descri ption.

M5. GARI BALDI: Good norning. As Dr. Schube
mentioned, ny nane is Camlle Garibaldi and I amthe Project
Manager for the Federal Aviation Adm nistration's

Envi ronnental [npact Statenent. On behalf of the FAA we
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woul d i ke to thank Dr. Schubel, David MKi nney, and the
panelists for their continued efforts in this intensive peer
review process. We would also like to acknowl edge NOAA' s
efforts to maintain the Peer Review Panel. For
clarification sake, I would like to point out that the
Hydr odynam ¢ Sedi ment Transport Water Quality and Bi ol ogi cal
Resources Technical Report is not the Environnmental | npact
Statenment that would contain the Agency's determ nation of
i npact significance for the runway reconfiguration project.
It is a technical report that the FAA woul d consi der al ong
wi th other resource evaluations such as air quality and
noi se that would be conpleted if the agency were proceedi ng
with its Environnmental |npact Statenent. However, since the
City and County of San Francisco has decided to suspend its
Runway Reconfiguration Project, the FAA has stopped
preparation of its Environmental |npact Statement. Although
this is not the EI'S, we are pleased to nake this final
report publicly available since we believe it to be the nost
up-to-date conpil ation of Bay ecol ogy data now avail abl e.
The FAA would |ike to acknow edge and thank the entire
project teamfor their dedicated efforts and expertise to
conduct the anal yses and preparation of this report. | am
going to have the URS project teamdo a brief technica

presentation, and | would like to introduce M. Tom Bail ey,
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who will begin the presentation and discuss the alternatives

consi der ed.

MR. BAI LEY: Thank you very nuch, Camlle. CQur
presentation today, we would like to start with just a
little overview of the existing air field, describe the
project alternatives considered in the technical report,
touch upon the questions that were posed for our
i nvestigations and the studies that we use to try and answer
t hose questions, and then we are going to spend nost of our
time tal king about the results of those various
investigations. Before | begin the presentation, though, I
would like to give you just a brief definition about areas
of the Bay that we use in the technical report and will use
in the presentation today. Wen we refer to the South Bay,
we nean the entire Bay, roughly south of the Cakland Bay
Bridge. The |ower South Bay is that portion of the South
Bay bel ow the Dunbarton Bridge. The Central Bay lies
roughly between the OCakland Bay Bridge and the Ri chnond San
Raf ael Bridge, and the North Bay is above the R chnond San
Rafael Bridge. | would also Iike to point out that our
eval uati ons of changes resulting fromproject alternatives

did not consider any mtigation neasures. Mtigation
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nmeasures woul d be identified during the devel opnent of an
EIR or an EIS and, as Cam | le has indicated, that work has
been term nated. The existing SFO air field consists of two
pairs of parallel runways that intersect at md field. The
119 runways are this pair, and the 1028 runways are this
pair. Air field was designed in the 1940's and each pair of
runways are separated by 750 feet, center line to center
l[ine. Now the FAA and SFO have considered a variety of
alternatives to inprove the operational efficiency of the
Air Field to address existing poor weather delay problens
and projected future air travel demand. This techni cal
report | ooks at those alternatives that would re-configure
the runways and result in the construction of new runways,
runway extensions, and runway safety areas in the Bay.
Alternative A-3 here would construct a new 1028 runway in
the Bay and have a taxiway connecting that new runway to the
existing air field. 1t would also construct what are called
runway safety areas at the end of the existing 119 and 1028
platforns. Alternatives BX-6 and BX Refined, or BX-R, would
al so have this new 1028 runway and woul d separate the 119
runways, with alternative BX-R, one of the 119's extendi ng
further into the Bay than on Alternative BX-6. 1In all three
of these alternatives, the new 1028 runway could be built

either on fill or on pilings. The other runways, runway
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extensions and safety areas, would have to be built on fill
to avoid interfering with Air Field operations during
construction. Therefore, our technical report |ooked at a

total of six reconfiguration alternatives, these three

reconfigurations built either all on fill or a conbination
of fill and piles, terned the "Hybrid Alternatives."
Now, several alternatives sources of fill for the

proj ect were considered. The Technical Report only

eval uates one of those, which is located in the Bay. That
is about two to three mles offshore of Bay Farm Island and
it is terned East Bay Shoals. Fill fromthat site could be
dredged hydraulically and transported down to the SFO
construction site by a tenporary pipeline placed on the
bottom of the Bay. Now fill is brought from outside the
Bay. It would come in by ship or hopper dredge. And it may
be necessary to stockpile that material in the Bay at what
is called a re-handling basin, and then it would be picked
up by hydrolic dredge and transported by a pipeline to the
construction site. Now if the fill were to cone from
outside of the Bay in conbination with using the East Bay
Shoal s Borrow Site, then that re-handling basin would
probably be | ocated at the East Bay Shoals. [If all the fill

for the project were to cone fromoutside the Bay, the
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rehandl i ng basin would probably be | ocated here at San Bruno

Shoals. Construction of the project -- first of all, to
reach that sand fill, young Bay nud woul d have to be renoved
fromthe East Bay Shoals Borrow Site. In addition, sone

young Bay mud woul d have need to be dredged fromthe SFO
construction site. Several alternatives were considered for
the re-use and disposal of that young Bay nud. There could
be upland re-use in the North Bay or the South Bay. It
coul d be di sposed of at the San Franci sco Deep Ccean

Di sposal Site, or it could go back into the East Bay Shoal s
Borrow Site once the fill has been renoved. This slide
shows the volunes in mllions of cubic yards of both fil

and young Bay nud that would be dredged. This roughly
ranges for Alternative A-3 hybrid fromabout 8 mllion cubic
yards up to alnost 70 mllion cubic yards for alternative
BX-R fill. This slide shows the areas of the Bay that could
be affected by the various alternatives. This columm gives
you the platformarea for the reconfigured runways basically
at the water surface. This is their footprint.

Construction at the site would require dredging of tenporary
access channels to bring construction equi prment into SFO
These are the acreage that woul d be affected, and the East
Bay Shoals borrow site footprint. These acreage range from

about 360 acres for alternative A-3 hybrid, up to a little
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over 2,100 acres for Alternative BX-R fill. Wth that
i ntroduction on the project, | would like to turn it over to

Bill Fehring.

MR. FEHRING Thank you, Tom and good norning
Each scientist studying the Bay in sone way uses a
conceptual nodel to understand and explain how the various
physi cal, chem cal and bi ol ogi cal conmponents interact. The
NOAA Panel has asked the EIS teamto identify the conceptua
nodel that it used in devel oping the studies of potential
changes that would be associated with such a runway
reconfiguration. The nodel we used includes the follow ng
features: first, there is a series of physical drivers which
i nclude chem cal constituents in the sedinments and water,
hydr odynam c factors such as tides, circulation and waves,
the structure and bathinetry of the Bay, sedi nent bed
properties, and other physical conditions such as noise and
vi bration that occur naturally or occur in the Bay at the
existing tine. Second, there is a series of biological
drivers on this line here that respond to physical drivers
that are controlled by them and these include water
quality, sedinment transport, including erosion and
deposition and re-suspension, habitat, things such as

shal | ow wat er areas and nudfl ats, sedinment quality, and
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ot her conditions such as changes in noise |evels or human
di sturbance over here on the right side. Finally in this
nodel, there is a set of biological conmunities, and it is
replicated on both sides, that respond to these biol ogical
drivers. These include benthic and intertidal comunities
of fish and vertebrates, pelagic communities of fish and
pl ankt on, aquatic birds, and marine mammals. In this nodel,
a runway reconfiguration would alter one or nore of the
physi cal drivers or the relationship between the physical
drivers and the biological drivers, and this in turn may
affect the biological coomunities. The nodel also
recogni zes that there are many external factors that would
not be affected by a runway reconfiguration in these boxes
at the top and bottom These include physical factors such
as sunlight, freshwater inflows, nutrient inputs, and
changes in sea level. They also include biological factors
such as regional popul ation dynam cs, regional |ong-term
habi t at successi on, and changes in conditions at breeding
areas renote fromthe Bay. Such external factors contribute
to uncertainty in making predictions based on this nodel,
along with the uncertainties inherent to any predictive
nodel ing efforts.

| would now like to use this nodel to illustrate

just two of the many questions that were posed by the NOAA
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Panels | and Il that were identified during the scoping
process, or devel oped by the study teamto illustrate how

t he nodel works. The first question is how would changes in
water flow patterns resulting fromthe runway
reconfiguration that alter existing deposition and erosion
patterns and existing shallow water habitats. In this

i nstance, the dredging, the changes in bottom el evati ons due
to fill or dredging operations, would alter the rel ationship
bet ween the structure of the Bay and the hydrodynam cs.

This in turn would alter sedinment transport and that in turn
woul d alter habitat itself. Al so, any change in bottom

el evations in addition to changi ng the hydrodynam cs may
directly affect the existence of certain habitats. The
second question is how woul d dredgi ng and construction
affect the nobilization of |egacy sedi nent contam nants and
the I evels of those contam nants in animal species in the
Bay. In this instance, the re-suspension of material during
t he dredgi ng operation would affect the availability of

sedi ment contam nants in the water columm and over in the
surficial sedinments. Changes in the |evels of those

contam nants would affect tissue levels in both benthic and
pel agic fish species, which may in turn affect the |evels of

those contam nants in birds and manmal s.
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To study such questions as these, a team of
scientists was assenbled. This slot identifies the team
assenbl ed to address the topics of hydrol ogy, sedinent
transport, and water quality. The team i ncl uded
representatives of URS, the Danish Hydrolic Institute, the
Wods Hol e G oup, and a nunber of individual consultants as
shown. The team assenbled to identify potential changes to
bi ol ogi cal comunities included scientists from URS, San
Francisco State University, San Jose State University, ABA
Consul tants and, again, a nunber of individual consultants.

A series of studies were undertaken to supplenment the
existing scientific data regarding the areas likely to be
affected by the construction and operation of a runway
reconfiguration. The follow ng slide show the | ocations of
where data was collected regarding tides, currents, and
suspended solids, conductivity in tenperature, sedinent and
poor water quality, benthic comunities, eelgrass, fish
popul ati ons, shorebirds, |east terns, water fow, and
harvest seal haul -out sites. When conbi ned together, these
studi es have provided the teamwith a broad coverage of the
entire South Bay. Qur approach to the studies of the
physi cal and chem cal environnent used existing scientific
data suppl enmented by a project specific data collection as

input to predictive conputer nodels, including the MKE 21

AUDI - X REPORTI NG

52 Longwood Drive, San Rafael, California 94901/ (415) 457-4417




17

series of nodels devel oped by the Dani sh Hydrolic Institute,
the TRIM 2D and 3D nodels, and the U S. Arny Corps of

Engi neers ADDAMS series of nodels for dredging effects on
water quality and sedinents. Qur studies of the biol ogical
envi ronnment included the foll ow ng approaches -- direct
toxicity to aquatic organi sns were studi ed based on
publ i shed dose responses and the results of the water
quality nodeling. A food web nodel was used to estinmate
toxic effects to upper trophic |level receptors. Physical

bi ol ogi cal predictive nodels were used to project
phyt opl ankt on and phot osynthetic rate and biomass. And,
finally, physical and chem cal nodeling results were
conbined with existing scientific data and prof essi onal
experience to estimate effects on nmackerel invertebrates,
fish birds, and marine mammals. | would now like to turn

t he presentation over to Lou Arnstrong to discuss the
results of the hydrodynam c studies. MR.  ARMSTRONG
Thank you, Bill. | amgoing to talk today a little bit
about the hydrodynam c and sedi mentation sections of the
report. We did a variety of things in the report, but | am
going to highlight a few things today, including circulation
patterns, long term sedi nentati on, and suspended sedi nents
associated with construction. And a |lof of this, we |ooked

at changes associated with these things, as well as the
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sensitivity that went along with those changes. As far as

| ooking at circul ation patterns, what we have here is the
no-project alternative and the Alternative BX-6 here. Just
to give you a little bit of feel, this here is about 5

kil onmeters, this here is about 2 kiloneters, the arrows that
you see up there, the size and darkness, indicates speed. |
only cut out a small piece of the nodel. W actually did
nodel the whole Bay fromthe North Bay all the way down to

t he South Bay, but that would be very difficult to see, so |
have just cut out a piece of it here.

Things | like to point out is, essentially we see
that these darker areas here in the mddle of the Bay are
the channel, the life line of the Bay which punps water back
and forth with the tides. Over here near the existing
runway, we see sone circulation patterns and a little bit of
change here, and over here we see that, in fact, the
circulation patterns -- we see sonme bending of the currents
here and here, which is the change in the simlar
circulation patterns.

Now | would like to talk a little bit about
changes in habitat type over a 50-year period, so long term

Again, on this side we have the No project, and on this
side, the BX-6 alternative. And in the colors that you are

seeing here, the yellowis nudflat, the orangey color is
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shal | ow bay, which is defined as fromthe nudflat to the 6-
nmeter, and that is defined by the Goals Report. The green
area is deep bay, which is greater than 6 neters, and the

bl ue are the channel, which is also considered deep Bay. |
amgoing to run the novie on the No Project side first.

This is again over 50 years and what we see is that the
nmudfl at behind the existing runways here is increased. W
have seen sonme decrease in the deep bay and sonme increase in
the shallow areas. Now | amgoing to run BX-6. Wat we see
is simlar patterns here in the deep and shall ow bay. What
we al so see though is that the nudflat here did not grow as
much. And the reason for that is, if you renenber these
circulations patterns, as the currents cone back here, they
start to drop their sedinent. And when they drop their

sedi ment here, although they are increasing the
sedinentation in that area, we are not changing the habitat
type as defined by the nudflat to the 6 neters. W also see
some increased erosion here at the tips, which changes it
from shal |l ow bay to deep bay.

Lastly, | would like to touch on changes in
suspended sedi ment during construction. In this case, what
we are |looking at is the worst case. There are two dredges
over by the existing air field, and four dredges out here in

the Bay, two of which are actually dredging material up, and
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two of which are actually placing material. Now what we are
going to see here is an instantaneous novi e, instantaneous
meani ng what woul d be seen at that tinme sonewhere in the
wat er colum, not necessarily seen at the surface. And what
we are | ooking at here is change, as it is in suspended
sediment, in mlligrans per liter ranging fromthis kind of
yel |l ow brown color at 10 ng per liter up to red which is
about 45. | should point out that given this range -- while
you watch this -- that the range in the Bay varies from
about 10 to 300 ng per liter, depending on the w nd
conditions during the day. So here we are seeing the
changes.

And with that, | would like to turn it over to

Terry Cooke to tal k about water quality.

MR. COOKE: Thanks, Lou. W evaluated a nunber of
different chemcals, and this is a list of sone of the ones
t hat we focused on, that we selected the chem cals based on
concern expressed by regulatory and resource agencies in the
Bay for certain toxicants. They range fromnetals, as well

as sone of the legacy pollutants that Bill Fehring nmentioned
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such as PCB's and DDT's. For the evaluation, we |ooked at
both near field changes during construction activities where
mat erials woul d actually be noved around the Bay or taken
out of the Bay, and the distance fromthose activities is
between 10 neters within near the construction activities to
about a kilonmeter away. For the near field changes, we
conpared chem cal concentrations from one hour averages to
acute or short-termwater quality objectives. And the short
term obj ectives are objectives designed to protect against
exposure fromvery short durations and immediate toxicity.
For both the construction and the operation eval uation, we
eval uated far field changes from 200 neters through the
whol e Bay, including the North Bay all the way through the
South Bay. For those evaluations, we |ooked at four-day or
30-day average concentrations, depending on what the water
gqual ity objective has been witten in, and we conpared those
to chronic or long-termwater quality objectives, which are
| ower than the acute objectives. This is a map show ng an
exanpl e of sone of the results we are getting. This happens
to be for polychlorinated bi phenyl and it shows the change
in polychlorinated bi phenyl for the dry season, one of the
four seasons that we nodel ed whi ch happens to have the

hi ghest concentrations. And this is for post-construction,

so imedi ately after the airport’'s construction equi pment
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goes away and we have the new platfornms, what the change
woul d be. And you can see the red colors are increases, the
bl ue colors are decreases. And this is for BX-6 fill, one
of the larger platforns. And we see to the south of the new
platforns here some increases in concentrations of PCB' s and
suspended sedi ment that would occur due to the
reconfiguration and the change in currents and physi cal
properties. There is also sone decreases up in the top. It
isalittle hard to see on this slide. To get an idea of
how often these changes occur, the NOAA panelists suggested
we devel op sone frequency plots, and these plots essentially
show for the very center of this change, how often a given
concentration would occur over our nodel ed period. And an
easy thing to look at is, under the zero scale, that is the
maxi mum concentration we saw in the nodel period. Here is
the water quality objective for PCB's in the Bay, this is
the no project condition -- we call it the existing here --
and you can see that under current conditions, the Bay
exceeds these water quality objectives and the maxi mum
concentration we predicted was around nine parts per
trillion. And with the project addition i medi ately
foll owi ng construction, we predict the concentrations in the
m ddl e, the worse part of this plunme, would increase by

about a factor of 2. And these concentrations would be
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predi cted to decrease over tinme, or the change would be
predi cted to decrease as the Bay readjusts. As | have shown
on the last slide, there are several perineters that the Bay
currently exceeds. One of the things that we wanted to
focus on for our analysis are perineters that are not
currently exceeded, or the areas where they are not

exceeded, and would the project actually cause those things
to be exceeded. And for the chem cals that we evaluated for
t he post-construction evaluation, we found a small area on
the edge of that sedinent plume that would increase

pol ynucl ear aromati c hydrocarbons above the water quality
standards. Primarily, the rest of these chem cals would

ei ther not exceed, or they are currently exceeding, so that
the findings were we found no w de-spread new excedances of
water quality standards. The |ower South Bay is a water
quality limted segnent and a current concern in regulatory
focus, so below the Dunbarton Bridge, we were particularly
interested and we found mnimal effect on the | ower South
Bay. And we found m ninmal effect on the | ower South Bay and
we found near the tips of the new runways and in the borrow
pit area, depending on how that area was configured at the
end of the project, we may see increases or changes. For

t he construction scenarios, as Tom nenti oned, one of the

eval uations that we conducted was the inpacts of the use of
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the borrow pit on the Bay and how that woul d cause a change
inthe Bay. And this is again a simlar plot for PCB s
showi ng the changes that were predicted. There are changes
where the dredging activities are occurring both in the
borrow pit area and off the runways, and we see sone
increases here in the yellow at both areas. The |ocation of
maxi mum change again is showed in these frequency plots
where the existing environnent exceeds the water quality
obj ective that we see, about a factor of five-fold increase
at the center of the plunme for PCB's for the construction
scenario. The other chem cals that we | ooked at -- we did
see sone areas where copper m ght be exceeded around the

pl atforns when the dredging activities occur, and again
PAH s showed sone increases on the edge where they are
currently exceeded.

So a summary of the findings near the dredge's
concentrations generally increase due to | oss of sedinents
and the chem cals that are associated wth that Bay nud.
During the South Bay, sone of the chemicals are increased in
a magni tude of that increase would be influenced by the
borrow pit configuration and how that material is actually
removed and pl aced.

Sone of the conpliance objectives here --

summaries. W did not see large changes in the status of
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water quality conpliance in the South Bay. The existing
problens for the Bay -- sonme of those would be increased
near the dredging activities and i medi ately around the
dredging. In the platformarea, copper is of concern for a
couple of the units that woul d be dredged.

Now Lisa Hunt is going to tal k about how t hose
changes m ght affect the biology of the Bay.

DR. SCHUBEL: At sone point, | would like you to

clarify how |l ong the construction period would be.

M5. HUNT: So, as Terry discussed, the process of
dredging can stir up constituents in the sedinment and result
in increased concentrations in the water. So the objective
of this part of the evaluation was to consider the potential
effects to the ecosystemdue to increases in concentrations
in the water. The questions we asked were, first, is there
a potential for direct toxicity to those organisns that |ive
in the water such as fish and vertebrates and phytopl ankt on.

Then is there a potential for food web toxicity to upper
trophic | evel receptors. Certain constituents such as PCB's
and nmercury can accumulate in the tissue of fish an

invertebrates, potentially affecting receptors that are
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feeding on them such as fish eating birds or marine manmal s.
And then we al so asked, is there a difference in terns of
the predicted effects under the No-Project conditions vs.
the predicted project conditions. To devel op the approach
for our assessnment, we used gui dance, both state and federal
gui dance for ecological risk assessnent, as well as for
dredgi ng eval uations. To evaluate direct toxicity to fish,
phyt opl ankt on and invertebrates, we used the results of the
water quality nodeling that Terry has discussed, as well as
site specific toxicity testing. And to evaluate potenti al

ri sks to upper trophic |evel receptors, we selected the
Doubl e-Crested Cornorant to represent fish-eating birds and
the Pacific Harbor Seal to represent marine mammals. W

t hen devel oped a food web nodel that predicts the fate and
transport of contam nants through the food chain. So we
used this nodel to estimate concentrations that woul d occur
in fish and then, assum ng that the seals and birds would be
feeding on the fish, we estinmated an average daily dose of
each constituent. W then conpared this estinmated dose to a
threshold | evel, above which effects m ght be expected. The
type of effects that we considered were generally chronic
sub-l ethal effects such as decreased reproduction or

devel opment. For evaluation of direct toxicity, we

calculated the size of the initial m xing zone based on the
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dredgi ng guidance. This is the zone in which sone dilution
woul d be expected to occur. And according to the guidance,
effects woul d be expected to occur within this zone, but
shoul d be avoi ded outside the zone. So this figure shows

t he approxi mate area of the m xing zone around the SFO
platform and al so the East Bay Shoals borrow site. The
approxi mate size we cal cul ated was about a third of a square
mle. The shape and |ocation of the plune is going to
change. This is likely to be nore el ongated, depending on
the tidal cycles. The results of our assessnent indicated
that no increase in direct toxicity woul d be expected
outside of the m xing zone and there would be an increase in
toxicity expected to occur in an area of about one-tenth of
a square mle, which is about one-third of the size of the

m xi ng zone calculated. That increase in toxicity would
primarily be due to the increases in copper concentrations
that Terry di scussed. And these concentrations would be
hi gh enough to affect invertebrates, but not high enough to
be expected to affect fish. The results of the food web
nodel i ng indicate that even under existing conditions, there
may be effects to the reproduction of fish-eating birds and
mari ne manal s due to the conbined concentrations of PCB's,
Mercury, and DDT. Now when | say that there may be effects

even under existing conditions, | should enphasize that
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there is uncertainty in these results and this uncertainty
can be associated with both the exposure or the dose that we
estimated, and also with a toxicity or the dose that would
be expected to cause effects. And in general for our

anal ysis we did select perineters for our nodel that tended
to predict a high end of risk, so we expected that what we
have predicted is basically a reasonabl e worse case estimte
of risk. For the Doubl e-Crested Cornorant under existing
conditions and project conditions, when we eval uated each
constituent individually, we found that the concentration of
each constituent did not exceed a threshold for effects, but
when we eval uated the conbi ned concentrations of PCB s, DDT
and Mercury, it did slightly exceed the threshold above

whi ch reproduction effects m ght be expected. For the
Cornorant, we assuned that the foraging range woul d be
centered around the dredging area. On the left here, it
shows the foraging range that we assuned for the platform
area, and over here to the East Bay Shoals. And this

anal ysis assunes that there may be sone indivi dua
Cornmorants just feeding wwthin this area for a period of at
| east several nonths, and it al so assunmes that the fish that
they are feeding on are not |eaving the area during that
period. Now, in fact, nost fish species do tend to nove

around the Bay quite a bit, and especially during dredging
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they are actually nore likely to avoid this area, but we did
want to evaluate the worse case scenario. Under this
scenari o, the maxi mumincrease in dose of each constituent
that we predicted to the Cornorant is expected to increase
by about 26 percent as conpared to existing conditions. Now
nost Cornorants, as | said, would be feeding in other areas
of the Bay as well, and the average increase in dose for
Cornorants around the Bay would be nore |i ke about two
per cent .

For the Pacific Harbor Seal, again, we |ooked at
t he worse case scenario for exposure. This shows a foraging
range centered around the Coyote Point haul -out site, which
is the haul -out site closest to the SFO platform And,
again, here we assune that the seals would only be feeding
in this area and the fish that they would be feeding on
woul d not nove outside of this area for a period of at |east
several nonths. Under this scenario, we predicted a maxi num

i ncrease in dose of about two percent for each constituent.

So that concludes ny part of the presentation.
amgoing to turn it over to Bill Martin, who is going to
di scuss other types of potential effects to biol ogical
resour ces.

M. Martin - Thanks, Lisa. Wat | would like to
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talk about nowis to give you a brief summary of how sone of
t he physical effects that you saw earlier mght effect sone
of the biological resources shown here. | want to start

wi th phyt opl ankton. Phytopl ankton are an inportant part of
the community. They formthe base of the food chain. In
the south bay, there are often | arge bl oons of phytopl ankton
during the spring and those are inportant to higher trophic
| evel s. At the suggestion of the NOAA panel, one of the
things that we did was to | ook at changes in phytopl ankton
bi omass during the spring bloom What | would |ike to show
you here are two points, one near the borrow pit and then
one a little bit farther south. W nodeled a sinulated
spring bloomwhich is the -- | guess the pointer is not

wor king -- the upper line on the graph there under | ow
turbidity conditions, and then we added increasi ng anounts
of sedinment to the nodel to | ook at the effects of the
reduction in light on the phytoplankton bloom And, as you
can see, what we expected was a drop in the bionmass. Wat
we are | ooking at here right at the dredge is about a 50 to
90 percent decrease in biomass at that particular point.
When we nove down to Point 2 under both the no-project and
t he project conditions, we are outside of the plunme and we
do not see an effect. Both lines are on top of each other.

So what we are seeing there is a localized effect. [If that
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wer e averaged over the entire Bay, assum ng that
productivity was honogenous over the entire Bay, which it is
not, usually, we would see an approximately 1-2 percent

decr ease overal |

Bent hos -- benthic organisns are the organi sns
that live on the bottom In this case, what we | ooked at
specifically were infaunal benthos. Those are the organisns
that live in the nud. The project platforms will reduce
bent hi c habitat by about .4 to 1.2 percent in the Bay due to
the platfornms thenselves. During construction, organisnms
will be dredged up along with the dredging, and so we wl|
have a | oss of organisns there, as well as in areas
i medi ately adjacent to the dredging we will see a | oss of
sonme organi sms due to the high sedinmentation rates in those
areas. Now after the disturbance is conplete in a given
area, we expect to see re-colonization by the benthos, first
by opportunistic species. The disturbance could favor an
i ncrease in abundance of non-native species in those areas.

VWhat we expect is that within several nonths to severa
years, the natural variability in the benthic comunities
will begin to mask any further indications of change due to

the project. W |ooked at eelgrass. W have sone existing
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eel grass beds in the area at Coyote Point, at Bay Farm
| sland, as well as the Al aneda Shoreline. The project wll
not result in any direct renoval of eelgrass and the
geonor phol ogi ¢ nodel i ng, the habitat changes do not suggest
that there would be any changes to these beds in the |ong
term During construction, what | want to show you here are
sonme effects fromsedinentation, as well as turbidity. This
is a figure show ng sedi nentation rates, the darker areas
i ndi cate higher |evels of sedinentation during construction.
The Iight pink |ine around the dredging areas indicates an
estimate of where sedi nentation m ght occur over the six-
year construction period at any given tine. W do not see
any overlap at Coyote Point or at Alameda. There is sone
potential sedinentation that could occur at the Bay Farm
Island site. The currents right there are very strong and
the sedinentation rates that are predicted are between about
zero and five mllinmeters over a given nonth. Gven the
strong current conditions in that area, we do not expect to
see sedinentation occurring at a rate that could cause
burial of those beds. This is a plot show ng average
turbidity for the BX-6 platformduring construction. For
BX-6 and for the smaller alternative A-3, we do not see any
overlap of the turbidity plumes with the eel grass beds,

however -- oh, the units, okay -- what we are | ooking at
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here generally for this average plume are concentration of
about 5-10 ng. per liter above anbient for the nost part of
that plune. Sone higher concentrations are right in the
center where the dredgi ng woul d be occurring.

Al ternative BX-R, we do see overlap with the turbidity
plume at the Bay Farmlsland site. Due to sonme of the
uncertainties with the length of time that the plunme could
be over the beds, and the fact that the turbidity can cut
down the light penetration and cause thinning of the beds,
we have said in the report that there is a potential effect
to Bay FarmlIsland fromconstruction of the BX-6

al ternative.

Moving on to fish here, this is just a table
showi ng you sonme of the common types of fish species that
are caught in the area. This is based on data fromthe
Cal i fornia Departnment of Fish and Gane over the last 20
years. W saw simlar species in the sanpling that we
conducted for the project. Wat we are seeing are things
like top snelt, jack snelt and Pacific Herring in some of
t he shal |l ower areas, the Autotrawl sanpling caught white
croaker, Bay gobbie (phon) and China Perch. This is not an
exhaustive list; we have a conplete list in the report. The

effects that we expect, again, are |loss of habitat and, due
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to that | oss of habitat, we expect to see sone |ocal density
dependent nortality of sone of the resident fish. Now these
are fish Iike gobies and flat fish, which Iive nost of their
life in a given area of the Bay. Basically what we are
saying is that the loss of habitat wll create a reduction
in -- localized reduction in popul ations of these species.
However, for pelagic species, things |ike anchovy and top
snelt, Pacific Herring, which range throughout the Bay and
in and out of the Bay into the Pacific Ocean, we believe
that an effect would be less likely and that a popul ation
| evel effect would Iikely be unmeasurable. We will also see
sonme delays in mgration due to the platform structures.
This woul d be for Sal nonic (phon) species, Chinook Sal non
and Steel head. W estinmate one to two days based on
swinmmng rates, and this would be to the extent that these
fish mgrate along the west side of the Bay. If they are
mgrating in the channel or on the east side of the Bay,
they woul d be unaffected by the project. W wll also see
an increase in hard substrate that may benefit Pacific
Herring to the extent that they may spawn on those hard
substrates near SFO Over the | ast decade or so, spawning
as far south as SFO has been rare.

During construction, we expect to see avoi dance of

the area by fish, both the area around the East Bay Shoal s,
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as well as near the platform due to the higher turbidity
conditions. During construction of hybrid alternatives and
pile driving, we have seen on projects such as the Bay
Bridge of the Benicia Bridge, there can be an effect to fish
fromthe pile driving noise under water. Al so a potenti al
effect to herring spawning near the runway. |If they were to
spawn near the runway during construction, the higher
turbidity levels may have an adverse effect on the eggs.
Construction may also alter mgration patterns as fish swim
around the construction areas, but, again, mgration is not

expected to be bl ocked.

| want to nove on to birds. These are sone
results fromour winter water fow surveys that we did in
2000-2001. The first NOAA panel has suggested that the area
m ght be inportant for species such as Scoter and Scaup.
This is the plot of Scaup. The darker colors indicate
hi gher densities of birds. And we are tal king about a range
of about 500 to about 3,000. You probably cannot see the
scale, but this is all in the report. W saw that Scaup
were distributed pretty heavily right around the airport.
Wen we | ook at Scoter, we see that during that tinme period,
they were not distributed too nmuch around the Airport or the

borrow site, and this is showing all the water fow
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conbi ned. Now what we will see on a permanent basis, again,
is loss of habitat in the areas shown here. This is BX-6 on
this plot. And just to put this in perspective in ternms of
nunbers of individuals that m ght be affected based on these
studies, looking at things |ike at the runway area, diving
birds such as Scoter or Scaup, and Ruddy Duck, you can see
some of the nunmbers that mght be affected there. Wstern
Sandpi per was the nost abundant shore bird in the area, you
can see their nunbers. |In general, the nunbers tend to be

| ess than about 1 percent. You see a 1.2 up there for

Scaup, and that is the percentage of the Bay popul ation
during the winter. Again, we have nore extensive tables in
the report. Marine mammals -- the | oss of habitat or the
reduction in habitat will create a reduction in foraging
area for marine manmal s, primarily harbor seals in the South
Bay. On a permanent basis, we do not see direct effects to
haul -out sites. There is no construction that would occur
in any of the haul-out sites. And over the long term we do
not expect to see substantial changes in habitat type that
woul d af fect any of the haul-out sites in the South Bay.
This just gives you an idea of the haul-out sites, the red
dots there, conpared with the disturbance areas. During
constructi on we expect that marine mamual s woul d avoid the

construction areas, again due to the activity and the noi se,

AUDI - X REPORTI NG

52 Longwood Drive, San Rafael, California 94901/ (415) 457-4417




37

and pile driving noise during construction of hybrid
alternatives may have an effect on themas well.

Finally, and then endangered species, | just want
to touch on a few that we discuss in the report. The Least
Tern, there is a colony of |east terns at the Al aneda Nava
Air Station just to the north of the East Bay Shoal s borrow
site. In the report, we | ook at overlap between turbidity
pl umes and the foraging range of the birds. Since they are
visual foragers, there is a potential effect on their
foragi ng success. W see very little overlap in the plunes
with the foraging range of those Terns there. C apper Rai
-- we did Capper Rail surveys and there are Cl apper Rail in
the San Bruno Marsh just to the north of the Airport. There
IS no construction activity occurring in that marsh. There
woul d be no loss of that marsh habitat. And, again, the
| ong term habitat changes suggest that there would be no
substantial effect there. Steel head and Sal nron, we nore or
| ess di scussed under fish. Wat we are |ooking at there are
potential delays in mgration as these fish nove to and from
the South Bay streans. W have a lot nore detail in the

report, so | amhoping you will take a |look at that, and

with that | will turn it over to Bill Fehring.
MR. FEHRI NG - Thank you, Bill. That concl udes
URS s technical presentation and, with that, I will turn it
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back to Jerry -- 10 seconds. DR SCHUBEL: Thank
you. | want to underscore the period of construction would
be six years, and that was nentioned, but | do not want that
to get lost. And in case anybody does not renenber what a
borrow pit is, it is a place where you borrow sedi nents, so
you dig a hole. So you have heard a brief description of
t he proposed alternatives and you have heard a very brief
summary of sonme of the findings that are contained in a
report that, when laid out, would extend across at |east two
of these tables. | encourage you to read it. It is not
going to out-sell the latest Harry Potter book, however. W
are now going to take a 15-mnute break. W are on
schedule. And when we come back, the panel will be up here
and we will give some of the panel's reactions to the
studi es that you have just heard described. Thank you.
(O f the record.)
(Back on the record.)

DR SCHUBEL: |If we could get everyone to cone
back in and have a seat, please. W are on schedule. W
have had a request for a copy of the summary that was
presented by URS, and | amtold that Tom Bailey at URS woul d
be willing to provide that summary, along with the
Power poi nt slides, along with sone of the transcript, and

that will be available in | amnot sure how many days, but |
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assunme that will be days, not weeks. Now |l want to say a
word before we go to ny panelists to ny right, you know, in
all of our deliberations, we operated by consensus. W
never took formal votes, but in every case we have said, "If
t here anyone on the panel who di sagrees with what has been
said, now would be a good tine to express it." So there are
di fferences anong us. W have got smart, strong-wll ed,
i ndependent scientists, but | think all of the statenments
that you are going to hear represent at |east a very strong
consensus. And what is strong, it is alittle bit Iike when
you tal k about certainty and uncertainty, in this case |
t hi nk when | say a strong consensus, | mean that if, at
nost, there m ght be one or two people on our panel who
would interpret things a little bit differently. W are
going to have brief summary statenments on each of the
themati c areas that you have just heard, and those responses
will come from nenbers of our panel who have expertise in
that particular field. But, again, these are
i nterdi sciplinary studies and, so, when one panelist speaks,
that represents a strong consensus across all of our
panel i sts.

| want to underscore sone inportant take-away
messages. This peer review process was in nmany was an

experiment. Nobody has ever done this before in terns of a

AUDI - X REPORTI NG

52 Longwood Drive, San Rafael, California 94901/ (415) 457-4417




40

| arge infrastructure project. And every good experi nment
teaches you things, and before we end today, we will tell
you sone of the things that we learned fromthis experinent
of having a peer review process of a major public
infrastructure project. The driving force that engaged nost
of this on the panel, probably all, to be part of this
process, was the hope that it would becone a nodel for peer
review of other |arge projects proposed for San Franci sco
Bay and for other areas, not that we are going to be the
panel in those, but that the process would becone a nodel.
And | think the other driving force for many of the
panel i sts who spent so nmuch tinme on this effort was their
strong deal i ngs about San Francisco Bay. It was a good
process and it got better as it went along. And the science
t hat was conducted, | think, was better because of this
panel and because of the peer review process. And | am
going to stop there, but then | amgoing to cone back after
all the panelists have spoken and I will have sone ot her
comments to nake. And so we are going to start and we w ||
do it essentially in the sane order that was presented by
URS, and in a few cases we have a couple of experts in an
area, so only one will be speaking. But let us start with

t he hydrology and Jerry Galt at the far end.
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MR GALT: Ckay. | amgoing to be tal king about
t he physical processes and hydrodynam ¢ nodel, but | think
as a preanble | should point out that this was really a
maj or undertaking. There were dozens and dozens of
scientists working on it over several years. And so when it
is described piece by piece, it sounds fragnentary, but we
should all keep in mnd that the objective here was to take
t he vari ous conponents and weave themtogether into a chain
or sequence of inference that would all ow someone to make
sonme deci si ons about what possible effects m ght be caused
by construction at the Airport. Wth that in mnd, we wll
start with the hydrodynam cs and the first kind of question
that people were interested in is how does the water nove
around. Wsat kind of stress can we expect on the bottom
and so forth. To do this, the consultant group picked a
wel | known, well-recognized, extensively tested hydrodynam c
nodel , and basically this nodel does a nunber of things --
it divides the Bay up into a lot of little boxes, and then
it starts off with forcing in the Pacific Ccean. As the
tides nove up the California Coast, the water gets higher
al ong the coast and, because of that, there is a slope of

wat er through the Golden Gate Bridge, and the water starts
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nmoving in corresponding to that pressure force. Wat
happens then is it noves into the Bay, feeds itself around
all the different little arns, gets down to the end of the
Bay, eventually reflects off the sides, and sl oshes back and
forth sonmewhat |ike what you get in a bath tub if you

wi ggl ed around and watched the water. This nodel was
particularly good at carrying out those kinds of physics.

So one of the things you can do is you start driving it with
the tides offshore, going up and down, and then you see how
the water noves around inside the Bay and what it |eads to.
And one of the things you can do is there are nmany many

pl aces in the Bay where there are tidal data available -- it
is awggly Iine plot that you get on the fisherman's
calendars. It turns out that when this nodel conpares

agai nst those kind of data, it does very well. It noves the
water around in the Bay, puts it in the right places so that
when the water goes up, it goes up. |If it goes up two and a
half feet, it goes up pretty nuch two and a half feet. And
so in that sense you can | ook at the nodel and say it is
doing a good job and noving the water around so that it
represents the tidal prism And, of course, that is the
nost obvi ous physical process that we ook at. In noving
that water around, you also get a good estinmate of the

currents, and you saw a picture earlier of the little novie,
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little Quick Tinme novie of these vector hours (phon) noving
around and basically that is the way that if you were to
drop a chip of wood or sonething in the water, that is the
way it would nove. Again, the nodel can be conpared to a
[imted set of current neasurenents and it tends to do a
pretty good job there in those stronger currents. In the
channel is alittle weaker flow on the flats and so forth.
Finally, the nodel can also predict how fast the water is
novi ng over the bottom and that turns out to be inportant
because you are | ooking at stress and that stress will drag
along the bottom can start to nove the sedinents around, so
now we have got into a interdisciplinary program There are
sedi ment nodels, then, that take the input fromthe

hydr odynam ¢ nodel and the pushing that the water is doing
back and forth, and nove the sediments around. You can al so
put in atrench site and stir up sonme sedi nents and see
where they go before they fall back down to the bottom and
cl ass (phon) scenarios and so forth. This kind of nodel is
al so, because it is made up of little good cells, it is very
closely configured to the geonetry of the Bay, which is of
course inportant to the tidal notion. This has another
little side effect in that, since it resolves the geonetry
quite well, you can actually change the geonetry in a

hypot heti cal way by pretending that you put in the runway,
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or the build-up configuration, or you have scooped out sone
of the borrow pit and so forth. So those kind of changes,
since it does a pretty good job on what you have already, it
is highly likely that it is going to do a pretty good job on
t he next phase which is to nodify the basin, as you would
expect fromthe devel opnent that is proposed. Again, this
ki nd of physical nodel is a good starting place. It starts
off with a strong geophysical forcing, it is well known --
the tides through the Golden Gate. It can then al so add
nodel s that | ooked at the weight formation, if the w nd
bl ows across the water, you are going to create waves, those
waves cause sone stirring and m xing, and that m xing then
again interacts with the sedi nent processes. Utimately,
t he sedi nent processes interact with biological processes,
and so it goes. So, once again, this starts off a chain of
i nference which is going to be used and seen, you know,
t hroughout this entire report to help eval uate potenti al
change. And I will leave it there.

DR. SCHUBEL: Thank you, Dr. Galt. Dr.
Schoel hammer will tal k about sedinmentation and sedi nent
transport.

MR. SCHOELLHAMER:  Thank you, Jerry. As you heard
this nmorning, Sedinment transport is |inked to other

conponents of the study. Wter notion noves sedinent in the
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Bay. The Project Team devel oped and applied nuneri cal
nodel s to sinmulate water notion, w nd waves, and sedi nent
transport in the Bay. Sedinent transports absorb

contam nants, so sedinent transport is part of the

contam nant nodels used in this study. Sedinment deposition
and erosion changes habitats used by the biol ogical
communities in the Bay, which is another effect of sedi nent
transport and geonorphology. So | wll make sone conments
here on report sections regarding sedi nent transport and
geonor phol ogy.

Proj ect conmponents that affect sedinent transport
are the expanded runways, the borrow pits, the restored
wet | ands, and the dredging and handling of fill. At the
request of the panel, the project team has considered all of
t hese conponents. The sediment transport nodel sinul ates
changes in suspended sedi nent concentration caused by tides
and wi nds over hours to weeks. The nodel was calibrated and
val i dat ed usi ng extensive suspended sedi ment concentration
data collected by the U S. Ceological Survey. The spatial
resol ution of the nodel was 200 neters, essentially the
spaci ng of those arrows you saw on sone of the diagrans
earlier, such that changes in features 200 neters or snaller
cannot be resolved by the nodel. In order to sinmulate

geonor phi ¢ and habitat change, the project team extrapol ated

AUDI - X REPORTI NG

52 Longwood Drive, San Rafael, California 94901/ (415) 457-4417




46

or extended nodel results over decades. This increases the
uncertainty of the nodel results because small errors in the
Sedi nent Transport Mdel grow. The Project Team reduced the
uncertainty of the effect of project alternatives by taking
the difference between the project and no project
alternatives in the difference of those simulations in a way
such that the errors nostly cancel. |In order to evaluate
and further reduce uncertainty, the Project Team at the
request of the panel hind cast geonorphic change with the
numeri cal nodel, evaluated the effect of existing runways
and borrow pits on Bay geonorphol ogy and habitats, and nade
sone sinple back of the envel ope cal cul ations. Thus,
nmet hods ot her than nunerical nodels were used to predict how
the project would affect geonorphol ogy and these are
described in detail in the report. In sumrary, appropriate
numeri cal nodels, alternative anal yses, and avail able data
were used in a reasonable manner. Science, however, cannot
predi ct geonorphic and habitat evolution in estuaries with
certainty. It is not realistic to expect a better
predi ction of geonorphic and habitat change with existing
technol ogy. Thank you.

DR. SCHUBEL: Thank you. And the Water Quality
and Cont am nant sections of the report were the primry

responsibility of Drs. Ed Long and Russ Flegal. Ed Long
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wi |l speak first and then Russ Fl egal.

MR. LONG Thank you, Jerry. Toxic chemcals
enter the San Francisco Bay Estuary from nunerous sources,
resulting in concentrations in the water and sedi nents that
can cause toxic effects and will come out in sonme areas
where the concentrations are sufficiently high. GCenerally
t hese chem cal concentrations are nuch hi gher around the
perimeter of the Bay than down the access of it or in the
open waters of the mddle of the Bay. It is inportant in
any ecol ogical risk assessnent to address the issue of
sedi ment contam nation. And URS recogni zed this inportant
issue early in the process and focused consi derabl e
attention on their sedinent quality evaluation. Their
characterization and classification of sedinent quality at
the site and on prospective dredge and fill materials
followed with a few notabl e exceptions, w dely accepted and
sufficient methods, nethods that are commonly required in
dredge materials in this country. Interpretations of data
foll ow cormonly accepted protocols that have been previously
published in scientific journals and governnent manual s.
They estimated the future concentrations of potentially
toxic chemcals in the water and sedi nments that would be
expected as a result of the construction. They also

predi cted the concentrations of suspended particular matter
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t hat woul d be expected using their nodels. The possible
adverse biol ogical effects of these future conditions were
estimated by conparing outcones of the nodel runs with water
qual ity standards, the sedinent quality guidelines that are
avai l abl e, and effects |evels published in the scientific
literature. Al of these are comonly used nethods. The
list of chemcals for which the anal yses were conducted

refl ected anal yses that are commonly done in nonitoring

progranms nationw de.

Toxicity tests were conducted on sedi nent sanples
to determne if they were toxic or not, using acceptable
met hods. Estimates of ecotoxicological risk to fish, birds
and mammal s generally were prepared with the anal yses of
data froma |large body of scientific literature, an approach
that is commonly followed in these kinds of studies. They
were careful and consistently drew conclusions fromthe data
and other information conpiled for the report, and avoi ded
injecting their personal opinions. They also conpared their
results to those previously published in the literature.
The responsiveness to comrents and suggestions fromthe
panel was inconsistent, however. |In sone cases they
responded satisfactorily to suggestions, while in other

cases they considered and dism ssed themwi th a rational e of
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sonme kind. For exanple, they adopted a sedi nent
cl assification approach that was suggested, but they were
unable or unwilling to do nore sanpling and anal yses to
reduce uncertainty. Nevertheless, overall, the quality of
the report inproved as a result of the peer review process.
Generally, multiple lines of evidence were devel oped to
reduce uncertainty in their estimtes of risk. These
i nvol ved exam nation of nonitoring data that were avail abl e,
as well as data fromtheir own sanples that they coll ected.
However, there were several sources of uncertainty that
remai ned. For exanple, the report did not include aircraft
em ssions or construction-related em ssions such as dust, as
a source term (phon) to the Bay. And they did not include
estimates of human health risks attributable to consunption
of fish. Now, it is inmportant to understand that these
topics were to be covered in other reports, and then the EI S
and EIR, and they were outside the scope of this particul ar
report. Neverthel ess, they have not yet been addressed.
Ri sks of possible effects to resident bottomdwelling fish
were not included, whereas such effects have been reported
for local fish in the Bay by other investigators. The
chem cal analytic detection limts and nethods for PCB
anal yses, the sedinments were sufficient to estinmate risks of

acute toxicity to invertebrates, but not for estinmates of
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risk to wldlife. It is inmportant to understand that
predicting future ecotoxicological conditions is difficult.
Sonme people mght say that predicting these things is not
rocket science. Indeed, it is not. It is nore difficult
than rocket science. Wth a rocket, you can see the rocket
in front of you.

It is my opinion the summary that the report
overall represents a significant market in tinme of our
under standing of the Bay, and therefore is a significant
contri bution.

DR. SCHUBEL: ©Dr. Flegal.

DR FLEGAL: Yeah. Ed and | probably should have
flip flopped because | amgoing to briefly conent on sone
of the aspects of the water quality nodels that were then
used in those risk assessnents. First of all, thank you.

It is nice to be here with sone people other than URS and
their associates. | wonder why you are here on such a good
day, but it is your choice. San Francisco Bay is arguably
the nost extensively studied estuary in the world, certainly
in ternms of the sources, sinks and cycling of contam nants
within the system and the URS group took full advantage of
that relative wealth of data to incorporate in their study.

This enabled themto incorporate real high quality data in
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their nodels to estimate the ranges of both 1) the | evels of
contam nation in Bay waters and sedi nents, and 2) the extent
of that contam nation under different scenarios. The nodel
of estimates have limtations as previously pointed out in

t he discussions on the limtations to the fiscal and

geol ogi cal nodels that increase as you got up in conplexity,
and all the way up to the biological nodels that you wll
hear about in a mnute. And, as | amsure the URS group
will agree, the maps they produced to illustrate the current
and potential distributions of contam nants in San Franci sco
Bay waters and sedinents, indicate a precision that is too
great. There sinply are not enough data either for water
quality or sedinment quality to provide the |evel of
resolution that their maps infer. Now as the URS study and
our concurrent reviews of the study continued, and as you
have heard, sone of us wondered if they would ever end. W
continued to add new requests for the URS group to put their
nodel s in perspective by conparing the projected results of
their data with the data generated by others using different
nmet hodol ogi es, both in San Franci sco Bay and el sewhere. And
with regard to the nodeling of the chem cal contam nants in
the water and the sedinents, they conplied with all of the
requests all of the tinme. Mre inportant, in nmaking the

conparisons, they found in sonme cases their results were
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remarkably simlar to those that others obtained using
di fferent nethodol ogi es. These independent corroborations
provi de additional confidence in the applicability of the
URS nodel s of projected distributions of contam nants in San
Franci sco Bay waters and sedinments. In summary, | commend
the URS group for their responsiveness to our requests to 1)
use the best scientific data in their water quality nodels,
and 2) put the results of those nodels in perspective by
conparing themto the results obtained by other
i nvestigators using different nethodol ogies that have or are
in the process of being published in peer reviewed
scientific literature. This protocol is the accepted
met hodol ogy for advancing scientific know edge.

DR. SCHUBEL: Thank you. On Habitat, Dr.

Cal | anay.

MR. CALLAWAY: Thanks, Jerry. | also want to
second Russ' thanks to all the audience for spending your
norni ng com ng here and showi ng your interest in the Bay by
spending nore norning listening to what we have to say about
these issues. And you are probably all aware of the
i nportance of wetlands around the Bay and the | oss of the
maj ority of wetlands around San Franci sco Bay, the

i nportance of these habitats for birds and manmmal s and
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endangered species. So it is obvious that there is
substantial interest in trying to evaluate the inpacts of
these large scale projects like the runway expansi on on
wet | ands and other intertidal habitats around the Bay. | am
going to focus entirely on wetland issues. And | will try
and be brief in discussing the inpacts to wetlands, in part
because the report is pretty brief in evaluating wetl ands.
And | should add that URS had plans to devel op a separate
and nore detailed analysis of wetland issues related to this
project, but that has been put on hold. So I will only
address the things in this report. 1In evaluating the direct
inmpacts to wetlands, the analysis is pretty straight
forward. The direct inpacts are primarily to subtida
habits, not intertidal nudflats and wetlands. And the
direct inpacts to salt marshes, just a few acres out of the
t housands of acres -- or thousand to 2,000 acres of total
i npacts. But the nuch nmuch bi gger unknown, conpared to the
direct inpacts, is in evaluating the indirect and long term
impacts to wetlands and intertidal nudflats, and that is
trying to think about what m ght happen to these wetl ands
that are outside of the airport due to changes in hydrol ogy
and sedi nent issues that Jerry and Dave have tal ked about.
This concern for indirect inpacts to wetlands is

i nportant because wetlands exist in a very small range of
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el evations and they are very dynamc in terns of how stable
they are in that things like sea |level rise or changes in
sedi ment rate can have significant effects on long term
stability of these wetlands. So in evaluating the indirect
i mpacts, URS primarily used hydrodynam ¢ and sedi nent
nodel i ng that has been addressed, and those nodels, as has

been stated, used the best available data. The challenge is

in taking those physical nodels and then linking themto
sonme of the biological changes, and it has been pointed out,
each time we put different kinds of nodels together and put
di fferent conponents together, we increase the conplexity
and uncertainty of our predictions. The two biggest
concerns in ternms of the uncertainty of the nodel for

predi cting changes in wetland habitat are the scale of the
nodel and the focus of the nodel. 1In ternms of scale, the
nodel is very effective at predicting | arge scal e changes
and subtidal habitats changes on the order of a neter or
nore. But, as | nentioned, wetlands are sensitive to very
smal | scal e changes in elevation, just a few -- maybe 10 cm
a few inches or nore of change could | ead to changes in
vegetation type of shifts froma vegetated wetland to a
mudflat. And the scale of the nodel output is nuch greater

than this scale of sensitivity for the habitat. So the
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nodel -- it is not very useful in predicting these snal
scal e changes in shallow habitats. Nowin terns of focus,
t he nodel focuses primarily on subtidal habitats, as well as
intertidal nudflats. The nodel intentionally excludes in
terns of hydrol ogic and sedinent transport, excludes
intertidal wetlands, vegetated wetlands. And so the
predi ctions of shifts in wetlands are based on changes in
adj acent nmudflats. So those two issues, | think, are the
bi ggest remmining challenge in trying to predict outcones.
These chal l enges are a result of the fact of |ack
of data about these information and also the |lack of tools.
URS did use the best tools that are out there, so they
really just are not -- as Dave nentioned, the chall enge of
| ooki ng at geonorphic change is really a substantial one.
So given all of these challenges in ternms of nodels, we
recommended that URS al so add sone additional anal yses, as
Dave nentioned, and they were very responsive in doing that.
For the nost part, URS was very responsive in addressing
t he concerns we had about the specifics of the nodel and
ot her approaches, but there are those -- the two issues of
scale and focus -- that are difficult to address but really
woul d require substantial additional work outside of what
has been done. So in order to reduce that uncertainty, we

need much better data on shall ow water sedinent dynam cs, on
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| ong-term sedi nent dynam cs, and |inking the relationships
bet ween suspended sedi nent concentrations and accretion
rates, and nudflats and wetlands. So, in sunmary, | think
the nodel and the other analysis has gone a substantial way
to addressing sonme of the shifts in the deeper water and
intertidal nudflat habitats, but in |ooking at wetl ands,
there still remains substantial uncertainty in addressing

t hose changes.

DR, SCHUBEL: | want to say a word about primary
productivity and the spring bloom |[If either Dr. C oern or
Dr. Powell were here, they would be making this statenent.
This is probably -- no, not probably -- this is the area
where there was the greatest disagreenent anong panelists,
and | think we still had a consensus. The spring bloomis a
characteristic and inportant phenonenon of San Franci sco
Bay. It is inportant not only to the primary productivity,
but also to the secondary productivity. And our request,
and wi th our endorsenment, URS conducted a sinple kind of
spreadsheet anal ysis of how construction m ght affect
turbidity and, as a result, primary productivity during the
spring bloom And you saw sone of that in the presentation.

Unfortunately, this approach did not elimnate all of the
panel's concerns. That is, it did not provide a

sufficiently high degree of certainty in ternms of the
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forecasted effects on this inportant phenonena. So given
the inmportance of the spring bloomto primary and secondary
productivity of the Bay, in fact to the entire food web, the
panel recomrends that a nore sophisticated nodeling effort
be undertaken, and that it should include nore conpl ex,

mul ti-variant formulations that are accepted as representing
a richer, nore insightful understanding of the processes
controlling the onset, the devel opnent, and the decay of the
spring bloom It is possible -- and | would underscore the
word "possible” -- that using these fornulations in
conjunction with appropriate statistical geophysical forcing
t hat one coul d distinguish anong potential runway project

i npacts and provide a stronger answer to this inportant
question. And | think all of us recognize that this is not
a trivial undertaking, but believe the inportance of the
phenonenon justifies further investigation.

Al'l right, what about the benthos? Dr. N chols?

MR. NICHOLS: Yeah, the benthos that -- you saw
the definition of benthos provided for us on the URS slide,
but it is the comunity of invertebrates -- clans, wornmns,
crustaceans that live on or in the bottom sedinents in the

Bay. And these aninmals represent a very inportant food
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source for bottom feeding fish and diving ducks, and thus
they are very inportant conponents of the Bay's food web.
These species, because they live in or on the sedinents,
al so provide a vector for contamnants that are in the
sedi nents because they feed in the sedinents, as the vector
for noving contam nants fromsedinments to fish and wildlife
species that feed on them So they are a critical part of
this systemand a critical part of the well-being of the
Bay. The stated goal of the URS study of the benthos was to
characterize the conposition, distribution, and abundance of
the community of bottomliving invertebrates in the South
Bay that would potentially be disturbed or elimnated during
t he construction of the runways. The presuned effects of
the runway project were described as followng into two
categories -- construction effects and operational effects.
The construction effects were those associated with habitat
di sturbance, essentially with dredging or disposing of
spoils, or filling, and so forth, recol onization after the
cessation of any disturbance, and the potential in that re-
col oni zation -- potential for exploitation by opportunistic
exotic species. The operational effects were, once it is
built, once the new runways are built, would be certainly
the I oss of the soft sediment habitat under the new runways.

I ncreases in hard substrate -- you are replacing a soft nud
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environnment with an environnent that has, depending on the
construction type, rocks or piling or sonething, upon which
many organisnms Wl | establish thensel ves, including many
exotic species, lots of the exotic species that have been
introduced in the Bay are those kind of species, as well as
changes in the soft bottom habitat types around the existing
runways. There would be a changing of the habitat that

exi sts there now. URS consultants designed a one tine
survey of the benthos in all of the regions that woul d be
subj ect to dredging, borrow sites, rehandling sites,

di sposal sites and construction sites. The data fromthe
sanpl es were anal yzed with standards to digital techniques,
to distinguish the relationship between the species found at
each | ocation sanpled and the characteristics of the

envi ronment there such as water depth, sedinent type, and
salinity. To expand the geographic coverage and to verify
the appropriateness of their identification of the different
speci es assenbl ed, URS consultants reviewed data from ot her
studies. The results of these studies showed, |ike al

previ ous studies of the benthos of South Bay, that while in
general the species found were representative of the broader
South Bay, there was considerable variability in the species
conposition fromplace to place within the Bay, and there

were indeed several different discrete assenbl ages that

AUDI - X REPORTI NG

52 Longwood Drive, San Rafael, California 94901/ (415) 457-4417




60

appeared to be associated with either specific water depths
or sediment types, or a conbination of those. Also, none of
the invertebrate species found at the sanple sites was
uni que in any way, and many of the species were found to be
exotic species. At our encouragenent, the study was
expanded to include consideration of tenporal variability in
the benthos. The provided a spatial context for the benthos
of South Bay, and we thought it is inportant to exam ne the
tenporal variability. 1In other words, how nuch does the
community at any site change fromnonth to nonth and year to
year, because it is in that context one has to | ook at
i npacts of any particular disturbance. This was possible
t hrough the exam nation of other available data sets where
repeated sanpling of individual sites over several years
have been carried out. The analysis of the repeat sanpling
data confirned what has been shown in many previous studies,
that there is very considerable variation in the conposition
of the benthic community over all tine scales exam ned. The
conbi nation of the spatial and tenporal variability of the
Sout h Bay provides the context within which any specific
human i npact nust be eval uated.

The URS consultants concluded after their studies
that, while there would obviously be | oss of habitat at the

site of the runways, that is a given, and changes in the
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adj acent habitat hard structions changing in the sedi nent
regi me around any new runways, there would probably be no
measur abl e | onger terminpacts in the broader South Bay
community that could be distingui shed agai nst that
background of the very large spatial and tenpora

variability that | nmentioned in species conposition. And
this variation has many causes, both natural and human

i nduced, including the new constant arrival of exotic
species. So the conclusion was that there was no neasurabl e
| onger terminpacts away fromthe side of the runway that
could be distinguished fromthis normal variability. 1In the
context of the variability of the comunity of animals and
the typically observed rapid recol oni zati on of bottom

sedi ments by these species that inhabit South Bay follow ng
di sturbance, and this recolonization is usually within

nmont hs, the study's finding of no obvious |long termeffects

away fromthe runways thenselves is reasonabl e.

DR. SCHUBEL: Thank you, Dr. N chols. | have two
fish experts, Ed Hobson and John Stevens, and John is going
to speak for the fish. MR. STEPHENS: Fishes are
inmportant to the various nenbers of the Bay ecosystem Fish

from such an environnment have evolved in a highly variable
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habitat -- salinity, tenperature, turbidity, flow etc.
They are therefore nore adaptable to change than species in
many ot her marina environnents. Wen we entered this
process, URS had al ready designed and conpleted their field
studies. They had elected to expand at the study site the
sanpling programcarried out throughout the Bay by Fish &
Gane the last 20 years in the Interagency Ecol ogica
Program This study used otter trawl s (phon), md-water
trawl s, and sonme beach seines to sanple fishes. URS
proposed otter trawl s and beach seines plus plankton
sanplers for fish eggs and larvae. W felt that limting
the study to these sanplers would not accurately describe
the | ocal assenblage in an ecol ogi cal sense, and we
requested that they use a multi-sanpler approach, which
woul d yield better data on diversity and abundance of
fishes. Such data would be conpared against their previous
years sanpling program as well as the Interagency long term
data. W al so suggested they expand the use of data
collected earlier by others, both published and unpubli shed.
San Francisco Bay is one of the world' s nost studied bodies
of water and there has been virtually no attenpt at bringing
all this data together, at least as far as fishes are
concerned. They responded to our request by conpleting a

season of nulti-sanpler studies which increased our
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know edge of the local fish comunity considerably, though a
conpl ete year of data woul d have been preferable. They al so
expanded their search for earlier data sets and incorporated
these in their report. In this well-studied Bay, this study
represents the nost conprehensive site specific fish
sanpling that has been carried out. Even though the data
are limted in tinme and space, they constituted the best
study avail able. A nunber of species denonstrated to occur
in large nunbers here appear as mssing or rare in nore
traditional sanmpling prograns. As is obvious, fishes
occupying the runway footprint will be excluded by
construction in all of the alternatives. Predicted habitat
changes from physical and sedinmentary nodels are not of a
scale to allow detail ed anal ysis of subtle changes that may
occur in the associated fish assenbl age.

The devel opnent of a habitat association index was
recently begun by URS, but unfortunately has had to be
term nated. Such an index would have been a help in further
| ook at variations in fish assenblies wi th habitat change.
Anal ysis of fish |oss due to construction effects utilizes
rel evant experinmental data coupled with cal cul ated abundance
estimates of the selected species. It is difficult, of
course, to use these results in such a long term

construction study. Six years of construction and perhaps
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synergistic effects of turbidity and noi se, you know, are
difficult to evaluate. Al in all, the URS team has done a
very good job with its analysis. Their study and their

concl usi ons are reasonabl e and well supported by their data.

DR. SCHUBEL: Thank you, John. And on the birds,

Dr. Janet Hanson.

M5. HANSON: Thanks, Jerry. And thanks to all of
you for com ng today and for your interest in the Bay's
health and its wildlife. Just to set the stage, San
Francisco Bay is a mmjor stopover point for mgratory birds
on the Pacific flyway. It is vital to the survival of many
species of water birds. For exanple, it is a site of
hem spheric inportance for the flyway shore birds. And
pl ease note that 70 percent of that population is found in
the South Bay. Wen this panel was convened, URS was
al ready well underway with avian surveys and literature
searches. Qur goal was to ensure that research included al
the major groups of birds likely to be affected by the
proposed runway expansion, |ike shore birds and water fow,

and that that research al so included special species,
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particularly those already |isted as threatened or
endangered. URS used standard field nethods to eval uate
bird popul ations, using the inmediate area of the airport.
These protocols utilized different nmethods of detection and
take into account many vari abl es such as seasonality, tide
cycles, tine of day, and |ocal novenents. URS al so sought
out existing data sets on status and distribution, as well
as other factors identified in the conceptual nodel, such as
contam nants and fish eating birds. And URS followed our
recomrendations for further field work and data coll ection,
particularly concerning California |east terns. All this
wor k was necessary in order to construct a before and after
picture of effects caused by the expansion project. The
primary effects on birds in the i mediate area of the
project are those of displacenent and probable nortality due
to habitat | oss and conversion. Predicting effects on the
South Bay's bird popul ati ons hinges on predicting changes in
South Bay habitats that would result fromthe projects six
years of construction and |ong termoperation. M
under st andi ng, and you have to understand this has been a
bi g educati onal process for ne on nodeling and hydrol ogy, ny
understanding is that the nodeling efforts predicted no
significant changes in the South Bay's open water habitat,

and that the nodels used, while the best avail able, are not
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sensitive enough to predict changes in its intertidal
habitats such as the nudflats that provide inportant
foraging for mgrating and wintering shore birds.

Evidential, nodels |ose resolution as they nove fromthe
physical to the chemcal, and finally to biological
properties, as the conplexity of the ecosystemgrows. It is
al so not possible at this time for the nodels to accurately
predict the cunul ative effects on birds of contam nants

rel eased into the water colum by the dredgi ng needed for
construction or of noise and/or disturbance created by
construction and operation. As one of ny coll eagues pointed
out yesterday, it is inmportant to recognize the difference
between a finding of no effect vs. no conclusion. The
|atter is true for the project's cumulative inpacts on the
South Bay's bird popul ati ons, despite the best efforts of
this panel and URS thus far. This report pulls together al
of our current know edge of the Bay's ecosystem and the
tools available for today for evaluating its conditions,

i ncludi ng the conceptual nodel, which will be valuable to
everyone interested in the Bay's ecosystem and event ual
restoration. This report al so exposes the gaps in our data
and understanding of this conplex system and how changes in
its physical properties affect the birds dependent upon it.

Thank you.
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DR. SCHUBEL: Thank you. And on marine manmal s,

D ane Kopec, please.

M5. KOPEC. Thank you, Jerry. Wiile severa
speci es of marine manmal s occur in San Franci sco Bay, harbor
seals are of primary interest as they are the apex predator
and the only resident marine mammal found in the Bay.

Har bor seals feed on Bay fish. Throughout the year, seals
use isolated shoreline habitats called haul -out sites that
are critical to the seals' health and reproduction. Seals
habi tual I y haul -out at particular |ocations around the Bay,
year after year. The two potential areas of inpact to

har bor seals are changes in foraging and haul out habitat,
and changes in the accunul ation of toxic contam nants. In
general, there was a good di scussion of potential changes to
seal habitat with the foll ow ng exceptions: the sensitivity
of the sedinentation transport and hydrol ogy nodels is not
at the scale necessary to accurately predict if there wll
be changes at specific haul -out sites or foraging areas.
The nodel s are designed to address deep water habitats and
not intertidal nudflats and adjacent marsh habitats. The
spatial scale is too broad to predict the potential changes
in bathinmetry around specific haul-out sites. There is

[imted know edge of the |inkages between the distribution
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and abundance of prey fish and seal foraging activity, and
this limtation greatly increases the uncertainty of
predi cted changes in seal food availability and exposure to
toxi ¢ contam nants associated with the proposed
construction. Based on our reconmendations, spring aerial
har bor seal surveys were added to provide current
i nformati on on seal nunbers and reproduction in the Bay at
the three active haul -out sites closest to the Airport.
Several years of data will be required to determ ne the
status and trends of seal nunbers at these sites. Several
suppl enentary studi es that were scheduled for inclusion in
the EIS are needed to fully assess project effects on seal
habitat. These studies, which are not currently avail abl e,
include the effects of noise on haul-out activity and prey
avai lability, and the cunul ative effects other |arge scale
construction projects will have on the regi onal seal
popul ation in the Bay.

The Techni cal Report provides a good background
description on contam nant |evels in San Franci sco Bay
har bor seals and includes a discussion of the additive
effects of selected contam nants, including PCB's, PAH s,
DDT's, and Mercury. Existing levels of toxic contam nants
in Bay harbor seals are conparable to |l evels associated with

health effects in studies with captive harbor seals. The
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report focused on harbor seals as one of two species used to
predi ct broad scale health effects on the ecosystem
resulting frompotential changes in contam nant |evels
associated with the airport project. URS should be
commended for including actual toxicity data from harbor
seals, providing a sensitive indicator of potential health
effects. Bioaccunulation sinulation nodels were the sole
nmet hod used to assess wldlife health risks fromcurrent and
predicted levels of PCB' s, nercury, and PAH s in the Bay.

At our request, URS planned to verify the results of their
cont am nant bi oaccumnul ati on nodel s with hi ndcast

si mul ati ons, using existing contam nant |levels in Bay harbor
seals. If that analysis is conpleted, the results wll
reduce the uncertainty of the nodel predictions. This
Techni cal Report was vastly inproved during the review
process. The panel's ongoing input in the early drafts of
the report stimulated additional field studies, literature
reviews, and data analysis, nost notably the discussion on
additive effects of contam nants.

DR. SCHUBEL: Thank you, Di ane. Al nost everyone,
and maybe everyone up here, nentioned sonethi ng about
nodeling in one respect or another, so | want to go back to
you, Jerry Galt, to say just a little bit about nodeling in

this context -- what it can do, what it cannot do, and why
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we turn to nodels. But do not give us the 50-m nute

| ecture, please.

MR. GALT: Okay. | think anong scientists and the
public, in general, the idea of what a nodel is varies
greatly. There is all different kinds of nodels. Wen nost
people first hear about a nodel, they assune that it is a
conput er code that runs and produces graphs or pictures or
tabl es, or sonme such thing. This project was full of nodels
like that. Those nodels are particularly strong for a
coupl e of investigation kind of studies. The first thing
you can do is interpolate. If we have the tidal nodel run
and we find out that it matches the current nmeter over here,
and then another current neter over here, it is doing a
pretty good job, and we can |look at all the points in
between. And in fact one of the pictures you saw was
equi valent to having a current nmeter every 200 neters in the
Bay. That is a huge increase in information over anything

you coul d possibly gather. So that is a very inportant use
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of nodels. And again, you can get pattern information that
is consistent and i npose physics which gives you a nuch
better insight on how things work. Another thing you can do
wi th those kinds of nodels is extrapolate -- and that neans
go beyond your data set -- to places where you have not been
before and the kind of conspicuous use in that formhere is
when you plop a proposed runway down in the mddle of your
nodel . That is sonething you could not do no matter how
many current meters you had because it is not there yet.

So, again, nodels can be very useful in terns of |ooking at
that sort of thing. |In another way, though, again, as |
mentioned early on and virtually everybody in the |line-up
here has said one tinme or another, the idea here is to take
a great deal of information fromvarious places and cobbl e
it together so that you can get an inference of how one
thing affects another, which may affect another, and to cone
up with a rationale for howto use the information. It is
really a formof information use strategy. Wat are you
going to do with all that different kinds of information you
get? And this is what we think of nore as a conceptua
nodel . And you saw a picture of the conceptual nodel up
there and it had a | ot of boxes and arrows and stuff. Each
of those arrows really represented information flow, that is

to say, "W are going to get output fromhere and we are
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going to see how that goes on to the next." | think one of
the axions that virtually everybody has heard about nodels
and conputer prograns is "garbage in equals garbage out.” A
corollary to that is "fuzzy in equals fuzzy out.” And since
we are dealing with a hierarchy here where one thing feeds
into another, which feeds into another, what we are
interested in is the propagation of that fuzziness. And,
again, if you have got a very tight nodel at one end, then
you are introducing sone small amount of uncertainty into
the next level as input, that will propagate through to the
output. Wien that is used in the next level, the
uncertainty propagates and the fuzzi ness increases. And
virtually always at sone point, you find that the out put
fromthe nodel is descending into a area of statistica
uncertainty or numerical noise, or biological variability,

or sone such thing. So this is one of the concerns that the
panel canme up with very quickly, and from al nost our first
nmeeting, we said we want a better conceptual nodel. W want
a better description of how the chain of inference is going
to go and what your information use strategy is going to be
for how you get to the next step. And URS said, "That's a
good idea. We will do that.” And so they worked on it and
t hey canme back and we said, "Good." And then we said, "Wit

a mnute," and, in short, we kept upping the gate, and there
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was a great deal of conversation back and forth, and what we
went through was a hierarchy of ascendi ng conceptual nodels
that were sharper and better focused in the way that the
i nformation used strategy canme out. Another thing that is
critically inportant in any kind of applied science which is
going to be used to estimate what the public is supposed to
do next is that it is at |east as inportant to know what you
do not know as to know what you do know. And, again, this
ki nd of analysis was very helpful in trying to watch where
the fuzzi ness got beyond the point where it was burying the
signal. And, again, this is not newto this project. This
is not unique to this project. This is true in every
project. Mst projects are as up front about tal king about
it. Most projects kind of, "Well, we did a good job.
Believe us." Once we |ooked at this, we asked for nore
sensitivity analysis -- again, a sharper conceptual nodel
and better sensitivity analysis. Wat does sensitivity
anal ysis do? It again tells you where it is you have
strength and where it is you have weaknesses. That
sensitivity analysis can be a whole bunch of things. One of
the things you can do is what people or the nodel er think of
as nunerical exploration. You say, okay, here is the input.
It is a piece of data. What if | perturbed that data?

VWhat if | was wong? Let's say | was, you know, two degrees
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low in ny tenperature or two degrees high? So then you can
use the nodel to explore the situation space of output
fuzziness conpared to situation space of input fuzziness.
So that is a good way to devel op confidence in the nodel
You can also go to nethods that do not have anything to do
wi th nodeling, but they inprove your information use
strategy. One obvious one is hindcasting. You can have a
coupl e of sets of data, you can set the nodel up for the
start, run it for a while, and see what the second cones
out. In some ways, you have got a perfect nunerica
experinment, except God did this one and you did that one.
This I ed and often | eads to places where you can say, "Oh,
wel |, you know, the nodel is pretty good about this, but it
is not so good about that."” GCkay, so, "This is sonething we
can have nore confidence in, this is sonething we can dea
with in terms of |ooking at the next step in the inference.”
Anot her thing you can do that has nothing to do with nodels
is realize that San Francisco was not the first place that
had an airport that needed a | onger runway and had an
estuary nearby. There are a |lot of places around the world
who have solved their runway problem by building into an
estuary -- Sydney, Hong Kong, Tokyo, Honol ul u Nati onal
Airport. All of these places have extended their runways

out into a Bay. So you can sort of go back and say, "Ckay,
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did you guys cone up with any -- was there any bad news
after this? How did you gauge the consequences of what
happened?" That again strengthens your confidence in the
inference of the nodel. Kind of as a |last step, it is
useful to take advantage of the fact that all of us on the
panel are young vi brant people, but sonehow between us we
probably have a nunber of centuries of experience. That
experience is not building a runway in San Francisco, but it
is | ooking at our own domain specialties for a very |ong
time, under a variety of marine conditions. So we can put
up some red flags, you know, if |I saw a nodel that started
to violate hydrodynamic principles and, in fact, was out of
sync with Newton's second |law, that would start raising a
flag with ne. | would look at it and, "WAit a mnute!"”
Sonehow you have managed to create water over here that is
not likely to be true. And so, again, those kinds of
reality checks from an i ndependent peer group also help
strengthen the outcone of what you conme up with. Wll, al
in all, our readings were active. W had a great deal of
exchange back and forth. Sonme of us enjoyed that. Mybe
some of us did not enjoy it, but, anyway, we did it.

DR. SCHUBEL: Jerry, are we com ng near the end?

MR GALT: Yes.

DR. SCHUBEL: Thank you. Sea level went up 10 cm
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MR. GALT: | have one nore. The bottomline is
that this programgot stronger as tine went on and ended up
a credible and very |l arge work. Does this nean that al
scientific questions on environnental issues in the Bay are
now sol ved and we should tell the National Science
Foundation to cut funding for any other projects? No. But
for the areas that this covered and the domain it was
focused on, | think we can have confidence in the outcone.

DR. SCHUBEL: Thank you. So no nodel is any
better than its underlying conceptualization and there are
sonme probl enms, processes, and phenonena that can be only
i nvestigated using nodels. There was a very interesting
OPED piece in the New York Times a couple of nonths ago. It
was the 50th anniversary of DNA and the person who wote the
OPED piece is a Professor of Applied Math at Cornell, and he

poi nted out that it was al so the 50th anniversary when Ferne

(phon) and five of his coll eagues denonstrated -- now t hese
were not the experinents under the squash port (phon) -- so
t hey denonstrated that a new kind of -- new way of doing

sci ence, and that was with conputer nodeling, and the
evolution of that over the last 50 years is pretty anmazing.

It is a very good book called "Sink" that this fell ow
wote. Al right, I amgoing to make sone cl osing

observations, but we want the cards passed to the aisles and
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pi cked up so that we can try to address your questions, and
Dr. Fehring, | amgoing to give you the alert that, after

am done, if you want a couple mnutes to respond to anything

t hat you have heard, we will provide you up to five m nutes.
kay? Al right, so while the cards are being coll ected,

sonme cl osi ng observati ons.

The responsiveness of URS to our coments
i ncreased over tinme and with only a very few exceptions,
they reached a | evel that provided nenbers of the Panel with
the level of scientific certainty they felt was
appropriately sufficient for their assignment. Now
responsi veness coul d take several fornms. They could agree
wi th our suggestions and then go on and do the analysis
recommended, they could disagree and provide a rational e why
t hey di sagreed with us, and both of those happened and there
were only a very few incidents where | think there was
nei ther of the other kinds of responses -- but very very
few. The responsiveness was better to our witten comments
than to verbal coments, and that is a | esson that we are
going to carry over in our final report as this kind of

process is repeated. The final report was significantly
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enhanced over previous versions, both in ternms of scientific
veracity and its readability. The study on the peer review
process identified a nunber of various areas for additional
research, and we will have those in our final report, and we
bel i eve that those should be carried out if this noves to an
EIRFEIS. And I will not list those now, but they will be in
the report. The URS studies provide us with a set of
nodeling tools that will be useful in evaluating the
hydrol ogi ¢ and sedi nental ogi c effects of other proposed
perturbations to South Bay. And the hydrodynam c nodel s
were an appropriate choice. The existing sedinent transport
nodel s were enhanced and the nodeling of wind wave effects
on sediment transport was a significant advancenent. The
integration of existing data and information wth new data
and information by URS constitutes an inportant contribution
to our understanding of the properties and processes that
characterize the Bay. It should not be surprising that
there were no major new insights. This is a very well
studi ed system and so | think the study affirnmed and gave
us greater confidence in things that we have believed, and,
as was nmentioned by Jerry Glt, if you took the total nunber
of years of experience of this panel in studying the San
Franci sco Bay, | amnot sure how many centuries it woul d be,

but it would be a ot of years. The nodeling approaches, as
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Dr. Galt has said, they were appropriate to the task, and if
the spring bloomis to be investigated along the lines that
| nmentioned, it would require a different |evel of nodeling.
The one overriding recommendation | think we have is that,
if this process is to beconme a nodel for other peer review
panel s, the peer review panels should be involved fromthe
very beginning, that is, during the planning phase before
any field data are collected. The disconnect in tine
bet ween Panel 1 and Panel 2 was unfortunate because several
sanpl i ng prograns had al ready been designed, and in sone
cases nost or all of the sanples had been taken before we
started. Now, in sone cases it was possible for URS to go
back and coll ect nore sanples. You have heard a | ot about
uncertainty and nentions of the role of science in decision
maki ng, and this panel throughout this process urged URS to
| ook at as many |ines of evidence as they could to reduce
the |l evel of uncertainty, and we used to call this the
wei ght of evidence approach, and we think they did a good
j ob of exam ning historical data, information from other
systens, and so on. Does any uncertainty remain?
Absol utely. Uncertainty is what drives science and the
guest to reduce it, and it can never be elimnated. As new
questions are answered, others energe. And Lytton (phon)

Caldwell, in a review of Mchael Zi mrerman's excell ent book
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"Sci ence, Non-Science, and Nonsense," describes science as a
process of "separating the denonstrably false fromthe
probably true. It is a fundanental underpinning of science
that only fal sehoods, not truth, can be proven.”™ And the

| ate Richard Fineman, who did so many remarkabl e things,

that also led to himreceiving the Nobel prize, said,
"Scientific know edge is a body of statenments of varying
degrees of certainty, some nost unsure, sone nearly sure,
none absolutely certain.”™ The role of science in decision
maki ng, again, | want to go back to a point | made early, it
was our responsibility to oversee the quality of the science
done by URS so that, as the public makes deci sions about
what it wants to do, the quality of the science would not be
in question. And, again, as Fineman points out, "If you
know sonet hing you are able to do things scientifically, but
the science does not cone with any instructions as how to
apply it." And | think with that | amgoing to see if --
Bill, would you like to nake any conments before we go to
the questions? Then I will have sone final observations.

DR. FEHRING Thank you, Jerry. | wll be
extrenely brief. On behalf of th URS team | would like to
express our thanks for the opportunity to participate in
this process. It has certainly been a professional and

intellectual challenge, but is has also been a |ot of fun.

AUDI - X REPORTI NG

52 Longwood Drive, San Rafael, California 94901/ (415) 457-4417




81

| think the neetings that we have had have been a | earning
experience for all of us and I think probably as nuch for
t he panel thenselves. W agree, | think conpletely, that
the report was inproved substantially by the panel process.
We recognize the imtations and the inherent uncertainties
of mat hemati cal nodels or nodels of any type, and the
continued need for the dependence on professional experience
and judgnment by commtted scientists to nmaking concl usions
about changes and ultimately to maki ng decisions in the
public sector about whether we go forward with
infrastructure projects. And with that, Jerry, | think --
why don't you take over with your questions.

DR. SCHUBEL: Sone of these belong up here and
sonme actually belong to URS. The first one, "Did URS
consi der studies of the effects of expanded runways from
Hong Kong and Sydney Airports?”

DR. FEHRING Yes, in fact we did consider those
studies. W have in fact exam ned the nonitoring program
that foll owed the expansion of the Hong Kong Airport, which
| personally was involved in the studies prior to it. The
interesting fact is, though, that in alnost all instances,
there are great studies done before projects are undertaken
and an al nost worldw de failure to follow through with

detailed nonitoring. There are studies of the Hong Kong

AUDI - X REPORTI NG

52 Longwood Drive, San Rafael, California 94901/ (415) 457-4417




82

Airport, but when you |look at them they are still going on,
and they really do not address many kinds of the issues that
we were dealing with here. W in fact are doing sonme of
t hose studies as a conpany, and | know what their EA reports
| ook like, I have read them | have hel ped edit sone of
them and they just sinply do not address many of the
issues. There is in fact, | think, and this is
infrastructure of projects across the world, once the
project is built, there really has never been an intensive
follow through on a |ot of projects that gives you the kinds
of issues, information you would want, when you face the
next one. And that is a failure nuch beyond just airports.
DR. SCHUBEL: Yes. | would certainly agree with
that. Wen soci ety does choose to undertake one of these
maj or projects, it is the grand experinent and the
observations should be made. | amnot sure who should
answer this one. | amgoing to read it and | hope that
someone Wi ll junp forward with great enthusiasm "Several
times today, panelists indicated that the nodels will not
predict long termeffects accurately. How certain can the
public be that the Bay woul d not be negatively inpacted?”
Who would Iike to begin to respond to that? "Several tines
t oday, panelists indicated that the nodels will not predict

long termeffects accurately. How certain can the public be
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that the Bay woul d not be negatively inpacted?" John, you
mentioned it. Dave, | think you nentioned it. Jerry, you
mentioned it. | do not -- and I think the two of you
mentioned it. Wwo would like to start on that? It is
obviously a tough question. Al right, Jerry.

MR GALT: | will give it a quick start. There
are many cases where a nodel exists which predicts what is
going to happen in the short term And for dynam c systens
where the further away you get in tinme, the nore
di sconnected the initial state and the final state becone,
the nore difficult it becones to do | ong term nodeling.
think as an exanple, and this gets to another field, but I
t hi nk everybody is famliar with it, there are hundreds and
hundreds of nodel s around that can forecast the weather.
Every major country in the world has a weather forecasting
center where they forecast what the weather is going to be
tomorrow and the next day. You cannot take those nodels and
sinply run thema long time and get clinmte change. Those
sound |i ke kind of the same problem but they are not. And
if you want to look at the level of effort that is required
to ook at climate change, we are tal king about thousands of
person years of research, mllions of dollars in ternms of
trying to verify the statistical relevance. WMny nodels

will predict it is going to be warmtonorrow, they cannot
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predi ct how many days it is going to be warm 20 years from
now. And so this turns out to be a very different problem
that has to do with extrenmely conplex statistics. And in

t he bi ol ogical or the environnental area, | know nobody who
has been able to do this. And, again, if you want to | ook
at a role nodel, think about clinmte change. You know, an
awful lot of effort has gone into that and there is still
some contention about how it works.

DR. SCHUBEL: Anybody want to add anything to
that? Fred?

MR. NICHOLS: Yeah. Since | was one of the --
maybe the only person who did not use the word "nodel"” in
his presentation, | fall back, and maybe it has been because
| have been studying San Francisco Bay for a long tine, that
| fall back on the inportance of intuition and experience as
much as on nodels to try to understand the long termeffect
of sonething. And to use an exanple, and it is a concern
all of us have, is what is the long termprognosis for the
shoreline of South San Franci sco Bay, for exanple, in the
context of wetlands or whatever. And what are the forces
acting on the edge of the Bay that need to be considered in
addition to a project? Intuition and |ong term experience
says that the shoreline shows, has denonstrated that the

shoreline of San Francisco Bay is very dynami c and in places
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we are having rapid erosion, other places we are having
accretion of new sedi nents and wetl| andage, and our
experience tells us that that is a fact of life no matter
what you do, and the question is how do you eval uate the
import of any project |ike new runways on that. Intuition
says that it will be very difficult to show the effect of
any individual project given the natural ongoing dynam cs of
the edge of the Bay. So one has to fall back on -- since
nodel i ng does not get us very nuch -- as | understand it, it
does not get us very nuch detail on what happens at the edge
of the Bay. W have to fall back on intuition and
experience. And therefore, many of us have called for
detail ed, continuous mappi ng of the edge of the Bay,
essentially in perpetuity to begin to understand how it is
changi ng and what the quantity of change is, and eventually
getting at what the causes mght be. | do not think
nodeling will ever get us to being able to do that ahead of
time.

DR, SCHUBEL: And | would just -- Fred, you do use
nodels. It is because of your |ong experience you have got
a conceptual nodel of how this system works --

MR N CHCOLS: Yes.

DR. SCHUBEL: -- and so if there is a

perturbation, you process that in your mnd and that is what
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the intuition is all about. Wo else would add to anything
-- all right, Ed?

MR. LONG The question, if | understand it, was
how do we assure that the Bay will not be inpacted. And
what | heard fromBill's group is that the Bay will be
inpacted. So if you are a clamliving happily under the
footprint of the new runway, this is going to be a severe
i npact on your livelihood. Fromthat perspective, it is a
pretty severe inpact. | think the question is how do we
reduce the scale of the inpact, and the reduction of the
scale has to be addressed in the nodels that were run and
the use of the nodel to discrimnate between the different
al ternatives. DR. SCHUBEL: Dave?

MR, SCHOELLHAMER: This was a question about, you
know, how certain are we that was, | think, very perplexing
for the panel and it is a very difficult question to address
not just for the project team but just for science in
general, especially with regards to the geonorphol ogy of the
estuary. And our response or our sort of challenge to the
project team which they rose up to, was to try to
denonstrate as nmuch the certainty or the uncertainty of the
nodel s and the nodel results that they present in their
report, and so we asked themto do things such as the

hi ndcasti ng the geonor phi c change, evaluating the effects of
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the existing runways and borrow pits, in nmaking sone very
sinple calculations just to verify the nodel results. And
there are several of these topics that are presented in the
report, sort of scattered throughout there for you all to

| ook at to help evaluate the uncertainty of the nodels. But
there is no easy uncertainty index to really answer that
question. And we have had as many denonstrations of
uncertainty or certainty as possible within the report.

DR. SCHUBEL: Let's nove on to the next one. It
isreally related. "Does uncertainty in predicting habitat
cancel, and therefore allow use of nodels to gauge
di fferences between alternatives?" "Does uncertainty in
predi cting habitat cancel, and therefore allow use of nodels
to gauge differences between alternatives?' | amnot quite
sure what the -- but are the nodels capabl e of
di stingui shing the habitat changes anong the different
runway al ternatives?

MR. CALLAWAY: | will start on that and | would
say it depends on the scale that we are | ooking at for the
di fference between subtidal habitats, shifts between
subtidal habitats and nudflats. | think it is probably
relatively effective where we are tal ki ng about whet her
mudfl ats will conpl eted erode out, or whether deep channels

will fill in conpletely to nmudflats. So | think in that
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sense we can | ook at differences between the alternatives
based on the nodels, but if we are |ooking at fine scale
changes |i ke whether nudflats are going to shift from being
upper intertidal nudflats that nmay be uncovered comonly on
low tides to lower intertidal nudflats that are rarely
uncovered, | do not think -- the nodels, the scale of the
change is so small that would cause those shifts, and the
nodel s cannot really predict those changes individually for
any of the alternatives. So | do not think in that sense
that we can look at differences -- fine scale differences in
habi tat between the alternatives.

DR. SCHUBEL: Wuld anyone else like to add
anything to that? Dave?

MR, SCHOELLHAMER: | woul d agree with John and
just add that, for sonme of the |arge scale calculations, we
did ask for sone subsequent alternative calculations to
denonstrate that taking the difference of the nodel results
was giving reasonable results and the project teamdid that.

And they did indicate that the results were reasonable for
the large scale deposition in either the borrow pits or

bet ween the runways. But, again, as John nentioned, those
smal | scal e changes just cannot be resol ved by the nuneri cal
nodels. And that is a limtation essentially of science and

conputing power that is a limtation on this project or
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ot hers.

DR. SCHUBEL: GCkay. "How valid is it to speak of
average inpact over the entire Bay as opposed to the actual
i npact on sone areas of the Bay?" | wonder if soneone from
URS woul d like to address that briefly because you did | ook
not just at average conditions, you | ooked at inpacts in
specific areas. Wuld one of you like to say a word about
that? The question is, "Howvalid is it to speak of average
i npact over the entire Bay as opposed to the actual inpact
on sone areas of the Bay?"

DR FEHRING | think our response would be, while
we have used the average inpact or average levels to create
some scale, indications of scale, the data itself in the
report does show specific changes at specific |ocations.

But in order to put that in context for the reader, we
commonly said that if you averaged it across, it would give
you a level of scale. It is not the only way the data is
report ed.

DR. SCHUBEL: o ahead, Fred?

MR. NICHOLS: One can consider an average i npact
vs. a specific inpact. Probably the way to nost easily
address that is, if you have a resource that is threatened
that is local in nature, then you have to be concerned about

a local inmpact. But if you have, as we do, many of the
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species, fish, birds, wildlife, invertebrates that are
widely distributed, the real question is what is the effect
of a local perturbation on the average community? W know
that where you build a runway, you are going to |ose

what ever was there. And we have said that, yeah, you are

going to kill a clam when you cover himup with a runway,
but the species will survive and do quite well. So you have
to think of -- I have to think of -- "Am | going to affect

t he speci es popul ation as a whole by any |ocal inpact?" And
if the species is distributed everywhere, then a | ocal
i mpact is probably |ess relevant than the effect on the
overal | popul ation.

DR. SCHUBEL: Di ane.

M5. KOPEC: In relation to toxic contam nants,
that is a very good question. It is inportant to realize
t hat individual organisns are not exposed to the average
| evel throughout the Bay, but to specific |evels of toxic
contam nants. And | would urge you to |look at the nore
detailed information in the report on contam nant |evels
that these organisns will be exposed to.

DR. SCHUBEL: Yeah, there is an awful lot of data
and information contained in this vol um nous report, and
there are CD's available with the entire report on it that I

believe are here. Am| correct? Yes? There are, al
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right. So if anyone wants to have CD s of the entire
report, they are available. This is another rel ated
guestion. "The long termeffects analyses are all based on
out put from M KE 21 nodel, which is nost appropriate for
nodel i ng short termevents or on a water season. | am
concerned that this nodel provides an inappropriate basis
for evaluation of effects that are decades or even centuries
into the future. Jerry Galt, that is probably one for you.
kay, Dave. Are you still there, Dave?

MR. SCHOELLHAMER:  Still thinking about that one.
This is -- | think the concern is valid and it was
certainly a concern of the panel, that not just the MKE 21
i ssue expl ained as the hydrodynam c nodel, and then there
were al so sedi nent transport and contam nant nodel s used,
basically using the results fromthe MKE 21 nodel, the
hydr odynam c nodel, to drive those other nodels. This is a
concern of the panel and therefore we asked, as | have
menti oned previously, for certain tests, as best as could be
done, at least with the geonorphol ogy, to confirmthe
results and the conclusions within the report. And this is
really a limtation of estuarian science, predicting these
| ong term changes of projects or long termchanges within an
estuary. This is a trenendous chall enge that probably

nobody is doing extrenely well because it is again, just a
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l[imtation of the science that we are all trying to overcone
t hrough research. But that is about essentially what we
have here is as good as one can reasonably expect in terns
of the geonorphol ogy and the sedi nent transport, anyway, and
for the long termpredictions with existing technology. And
this report and these results indicate, | think, where other
research i s needed.

DR, SCHUBEL: In these conplex, time varying
system it is hard to predict these long termeffects when
freshwat er input changes seasonally, annually, inter-
annual ly, and if you | ook at the sea level here, it is
probably going to rise by about three feet in the next 100
years, it makes it a little difficult to predict these |ong
term changes. And | think, as Dave points out, the best you
can do is look at sone of the historical data that we have,
bat hi netri c changes and so on, that you can get not just
frombathinetric charts, but fromthe data that those charts
were conpiled from And so, again, | think it goes back to
the lines of evidence, the weight of evidence approach.

Fred, you look |ike you want to say sonething? No.

MR GALT: We mght point out that if you do not
build the runway, change will occur in our ability to
predi ct three decades into the future on what that change

will be without a runway is about the sane if there was a
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runway.

DR. SCHUBEL: GCkay. "The report contains a set of
calculations that are intended to show that the fraction of
habi tat and species affected are small. These cal cul ati ons
use the entire Bay as their context and define the affected
area as being limted to |ocations of direct physical
effects. These cal cul ati ons appear to greatly underestimte
the inmpacts of the project. For exanple, the project would
directly and indirectly affect a large fraction of the
portions of the South Bay nost heavily used by water fow ."

So get ready, Janet, this one is for you. "Wuld the panel
pl ease conment on the appropriateness of these cal cul ations
and suggest a nore appropriate context for such
cal cul ati ons?"

M5. HANSON: Wbuld you repeat that?

DR. SCHUBEL: | wll repeat the question -- fairly
long. "The report contains a set of calculations that are
intended to show that the fraction of the habitat and
species affected is small. These cal cul ati ons use the
entire Bay as their context and define the affected area as
being limted to | ocations of direct physical effects.

These cal cul ati ons appear to greatly underestimate the
i npacts of the project. For exanple, the project would

directly and indirectly affect a large fraction of the
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portions of the South Bay nost heavily used by water fow .
Wul d the panel please comment on the appropriateness of
t hese cal cul ati ons and suggest a nore appropriate context
for such cal cul ati ons?"

M5. HANSON: Ckay. | guess | amgoing to guess at
whi ch cal cul ati ons, that the runways thensel ves woul d
di splace a certain fraction of the Bay's entire popul ati on
of certain species, calculated on a spatial basis. And I
think that is because the nodels are only able to tell us
about the inpacts directly at the near field which is the
construction and operations site. They are not able to tel
us so much about habitat change farther out and how t hat
woul d af fect percentages of species in the South Bay. So it
is my understanding that there would be no change in open
water habitat in the South Bay, and we are fairly certain
about that, and that therefore there would not be an effect

on the water fow using open water habitat in the South Bay.

DR. SCHUBEL: Anybody el se have anything to add?
Are there other indirect effects fromnoise or anything that

M5. HANSON: That is one thing that we cannot get
at this point is the accunulation of effects. There is a

| ook at contam nants separately, there is sone | ook at
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noi se, there is sone | ook at disturbance, but how you add
all that up is beyond us at this point.

DR. SCHUBEL: Yes, please.

MR. MARTIN:. One of the things that we did was --
| think the question nmentioned sonething about using the
entire Bay. Mst of the tine what we were |looking at is
habitat just in the South Bay. Part of that was in response
to earlier coments by the panel to put things into context,
so when we are | ooking at the available habitat, that the
birds or the fish --mght put things into context. |If sone
of these areas were critical habitat, if it was the only
area that a species could use, that would have a far greater
effect than if there are other areas around the Bay that
t hese species could use, which is why we put it in the
per cent age context. DR. SCHUBEL: This one | think
is probably for Dave and John, so | will give you a heads up
-- and maybe URS. "Wat will you predict will happen to the
coastline south of the runway, Burlinganme to Redwood City,
if the runway expansion takes place?" Any ideas what wll
happen to the coastline south of the runway, Burlingane to
Redwood City, if the expansion takes place? That is one for
URS? Would any of you like to comment on that?

MR. ARMSTRONG We did assess actually the issue

of shoreline erosion south of the runways by both going out
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and doing field assessnents and | ooking at those actual
shorelines, as well as then taking those assessnents and
conparing it to some of the results of our other analyses.
In many areas, we found that there were hardened shoreline
areas, and by "hardened shoreline areas,” | nean areas that
were hardened by rock or other form In sonme areas, we did
see soft shorelines, and we did analysis to |look at the
erosion in the nudflats and how that would affect those
shorelines and those results are in the report for your

revi ew.

DR. SCHUBEL: Now this one is quite a |long one and
| think it is a call for having not just this group of
scientists review these reports, but a larger group. And |
think, as in any good peer reviewed publication, it is
avai |l abl e and we woul d encourage other scientists to review
it and we are the initial filter. It is as if we were
review ng papers for a publication. And then the other
point that | think is in here is that, if the airport
expansion is pulled off the shelf and noved forward at sone
future date, how does the panel feel about updating the
science that is available? So I guess | would |ike your
comments on both of those -- in ternms of having other
scientists look at this report and evaluate it, and then

what are your feelings about the need or the desirability
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for updating any of these data, this information, if the
runway project were to go forward N years into the future?
Fred?

MR NICHOLS: Well, the first question, of course,
to ne is obvious. This should be reviewed by as many peopl e
who are interested. You know, it is critical to have a | ot
of people looking at -- this report has been building and
evol ving, and we have been party to it to this point, but,
as we have said a nunber of tines here, there are still
studies that remain to be done -- critical critical studies
that remain to be done. And we think that they should go on
so that it is a conplete report. But if in a few years this
cane off the shelf, you would certainly have to take
what ever the finds were to date and there will be other
studi es done by other people in other contexts, and those
will all have to be added in. This is not sonething that
you will say is the crowm jewel and will bring it out and
just show it again. Science is an evolving process and, in
two, to five, to seven years, there will be lots of new

findings by other people, and it all has been incorporated.

DR SCHUBEL: Camille would like to add a conmmrent
on it.

M5. GARIBALDI: In the context of doing a NEPA
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eval uation, which the Environmental |npact Statenent is, if
the Airport were to proposed a reconfiguration again in the
near future, we would have to take this report, a conplete
| ook at the proposal that is comng forward agai n, nmake sure
our analyses are up to date, and then we would proceed with
conducting noise analysis, air quality analysis, a whole
host of resource evaluations ained at allowing us to get a
draft Environnmental |npact Statenent out on the street that
the public has an opportunity to review, that anybody t hat
woul d be interested in is welconme to conment on and hel p us
fromthat point to take it into a final product. So it
depends on when and it depends on what it is, but | can
assure you we would be taking a look at this resource, this
techni cal study, and | ooking at what would need to be
updated so that we could then fully eval uate whatever is
proposed, whenever it is proposed.

DR. SCHUBEL: \While you are there, let ne read
anot her question that is for you. You said the EIS work has
stopped. Sone have said that stoppage of the study wll
forfeit sone of the research. Can you conment on what will
be lost or ruled invalid if the EISis not carried through,
how long will current work |ast?

M5. GARIBALDI: Typically we re-evaluate that on a

three-year basis. What | think the context of the science
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that would be lost is sonme of the teamthat has been put
together to do this analysis. R ght nowwe wll not be
proceeding with this Environnmental |npact Statement. There
woul d be a sel ection process for a new consultant team and
so we would lose -- the context is the teamthat has done
sonme of the anal yses may not be the teamthat hel ps us put
t oget her the next Environmental |npact Statenment shoul d
there be one. But that is a prediction that is hard to
make. It depends on what happens in the future.

DR. SCHUBEL: Ckay, thank you. And the previous
guestion. Anybody else want to add to that in ternms of the
need for additional studies if this goes forward? D ane and
t hen John.

M5. KOPEC. Yeah. Just to reinforce the statenent
Cam |l e just made, because the EI'S was not conpleted, we did
not have the full set of information needed to predict the
effects of the proposed construction on wldlife, especially
in my area of study on harbor seals. Wth that information
on noi se inpacts, with that information on cunul ative
effects fromother construction activities in the Bay,
wi t hout nore detailed information on changes in habitat, and
wi t hout confirmng the predicted | evels of bioaccunul ation
of toxic contam nants, nore information is needed before we

can make a definitive prediction on what is going to happen,
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so certainly that would need to be addressed if the Airports
noves forward.

DR. SCHUBEL: John?

MR. CALLAWAY: | was just going to point out that
in our witten evaluation, we will be providing
reconmmendati ons for where new information is needed, and so
if the project is resuned there will be an opportunity for
them-- that time period will be an opportunity for it.

DR. SCHUBEL: One product of any good research

project, it indicates where further research is appropriate,

and this one is no exception. | amgoing to read a
statenment and then if anybody wants to react to it -- it is
not really a question, but -- "I amconcerned that the South

Bay ecosystem woul d be bl ocked by the disturbance |ine
across the Bay, including the Airport site pipeline fromthe
borrow site, and by the borrow site itself.” So it is a
concern that the South Bay ecosystemw || be blocked by this
di sturbance across by both, | guess, the physical
di sturbance, the sound barrier, all kinds of activity.
Anybody want to -- it is a concern, it is not really a
guestion, but if anybody would like to respond, that would
be fine. Fred?

MR. NI CHOLS: Perhaps URS ought to describe how --

briefly what will happen by getting the stuff from one side
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of the Bay to the other because that is probably critical to
t he questi on.

DR. SCHUBEL: Yes, okay.

MR, SCHOELLHAMER: If, uh, a lot of the assunption
was that for the transfer of the material fromthe East Bay
site over to the Airport platformwould be done with a
hydrol ogi ¢ dredge, and in that instance, you would bury a
pi peline across the Bay and it would be buried in the
sedi nent deep enough, generally particularly across the
channel where it would not interfere with navigation. But
normal ly a dredge pipeline is floating at the very begi nning
where it works with the dredge, and then drops to the
bottom So it can be subnerged as it cones across and there
is not really a major inpedinent toit. |If you are in the
process, of course, of using hoppers and barges, clanshells
and barges, then you are going to have a string of traffic
back and forth, but again, it is intermttent. These things
are not a continuous train back and forth. The systemis
just not that efficient.

DR. SCHUBEL: Anybody else want to add anything to
that? Okay, let ne read this one and if anyone wants to
respond, fine. "In conclusion, would the Bay's ecosystem be
better off w thout these new runways?" That gets right to

the point. | do not believe it is a scientific question,
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however, and | think it belongs in the public decision-
maki ng process where science can tell you what the effects
will be near term in short term and with sonme greater
uncertainty as we project out, but there are many ot her
factors. So | think that is not a question that any of us
could or should answer. | would be happy to have soneone
prove me wong. All right, "Regarding the scientific study,
what happens next? Wiat is the timng?" And | think that
means our report. And, "WII the NOAA Panel disband?"
certainly hope so! No, no, we have had a very good
relationship and, |ike any good famly, at tinmes we were
dysfuncti onal because of argunents, but all in all, this was
a very good relationship. And David MKinnie, why don't you

say a word about what cones next?

MR. McKINNIE: Okay, what is next is that Dr.
Schubel and | have a ot of work to do and we have to
conpile sort of the history of the panel in a way, and we
have conmtted to the Bay community to do that, so you could
see, we asked to operate out of the public eye for, well,
actually up until now. But in exchange for that, we
expl ained to you that we would I et you know what happened,
and so our interimcoments back and forth will be

essentially a record of how we interacted with the
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consul tants, the FAA, and SFO and that will be available to
you as part of the final report. |In addition, there is
material we have witten, the panels have witten, that we
will conpile and organize, that we hope will be helpful in
interpreting these reports and other reports that are done
in the future. And then, finally, well, two other sections.
One is, of course, our assessnent of the final report and,
t hen, John nentioned sone suggestions for additional
research. So over the next nonth, Dr. Schubel and I will be
wor ki ng on that, and then the Panel will scrub it as they
al ways do, and we will have continued di scussions on e-nai
and in person, and then publish our final report as soon as
possible. | amnot going to give you a date. W wl|
definitely get it out this sumer, but if | told you a date
certain, we mght not hit it, actually. So that is the
plan. And then, once our final report is on the street, the
Panel is disbanded and they go off and do all the other

interesting things they were doi ng before.

DR. SCHUBEL: Ckay, let ne nmake a few cl osing
observations, if | could read back notes I have been witing
here. W are ahead of schedule. First of all, | would Iike
to thank the Panel. W are mssing, | guess, five or six.

And in the aggregate, this Panel has put in many many
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hundreds of hours on this project. The peer review process
was a good one and | think with only mnor changes, it could
serve as a nodel for other projects that are proposed for
San Francisco Bay and for other Coastal areas. | repeat
that the one overriding recomendati on that we woul d have is
that you need to engage the panel at the outset to get

maxi mum benefit. Do it during the planning phase before any
field sanpling has been done. URS and the body of work has
contributed to our understanding of the Bay and they have
provided tools to evaluate perturbations to the Bay. The
val ue of these contributions should neither be under
estimated nor ignored. This should not be dism ssed as just
anot her consultant's report. It is a nmgjor contribution to
our understanding of this system and integrating a |ot of

di sparate data and information. The science that was done
is good, that is, it is appropriate. It has been inproved

and has survived a peer review process by this panel, and

this was a pretty rigorous process, | think, with a fairly
demandi ng panel. The evaluation of inpacts is conplex and
it is still evolving, and there are questions that need to

be addressed before in the EIR/EIS. And the questions that
we have refer nost -- not to what has been done, but what
remains to be done. There always is going to be nore

research, there always will be nore questions to answer,
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particularly in a highly variable conpl ex environnental
system li ke San Franci sco Bay where the natural forcing
functions are changing -- river input, sea |level, and so on.
And this study and the Panel have suggested areas for
further investigation. The science is going to be nost
hel pful in the context of what people in this regi on want
the Bay to be like in the future and how they want it to be
like as a place to live within this region. Once you know
that, science can help you achieve that vision. Science
really is a tool. And the best statenent | have ever heard
canme from Leo Tol stoy who said, "Science does not tell us
how to live, it has nothing to contribute on noral grounds."
Davi d has given you the rough outline of how we are going
to proceed fromhere. Qur final report, in addition to a
conpilation of all of the coments that we made and all of
t he responses to those fromURS will include a summary
statenment of our conclusions, and it will also have a set of
areas of recomended research. So | guess to all of you in
t he audi ence, stay involved, it is your Bay. This has been
a good process. Thank you.

[ Adj our ned. ]
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