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P-R-0-C-E-E-D-1-N-G-S

CHAIR PERKINS: Good morning.
Welcome to Day 2 of the Hydrographic Services
Review Panel Meeting here in Charleston. As
a brief recap of yesterday, we had excellent
keynote presentation opening lead-in remarks
from Dr. Callender, fruitful afternoon amidst
the rain. We had a nice tour of the Wando,
you know, dock site port facility. And we
were able to have a nice visit to the port
pilot house.

Yes, they“"re not on. Are they on?
Test. Great.

So with that, we have a very
packed agenda today. We have a series of what
111 call rapid fire brief presentations
followed by questions and answers. And then
we have a period for deliberations for the
panel later this afternoon.

So without any further ado, |1

would like to introduce Mr. Byron Miller who
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is going to be filling In for Ms. Barbara
Melvin from the South Carolina Ports
Authority.

MR. MILLER: Good morning.

CHAIR PERKINS: Good morning.
Welcome.

MR. MILLER: So rapid fire, right?
I1"ve got the hint, rapid fire. We had RCO Jim
Newsome speak yesterday. So ditto. 1°m done.

CHAIR PERKINS: And that"s rapid
fire by government terms.

MR. MILLER: Got you. Well once
again, thank you for the invitation. And do
the slides advance? That"s all right. [T 1
give this presentation, 1t will go very fast.
So let me think about what Brian talked about.

CHAIR PERKINS: Mr. Miller?

MR. MILLER: Okay?

CHAIR PERKINS: They do have the
mic at the podium live for you.

MR. MILLER: Okay.

(OFf microphone comments)

Neal R. Gross and Co., Inc.
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MR. MILLER: So how many of you
here went out to the Wando yesterday? All of
you, almost all of you? How many of you was
that your first time at our Wando terminal?
Very good, excellent. Well, glad to have had
you.

We"re doing a lot of work, 1
mentioned over on the side over there, eagerly
typing on his little iPad is Jim Van Ness,
heads up our engineering and construction
efforts and chief money spender these days for
the port. Got a lot of improvements ongoing
at the Wando and our facilities, and
appreciate him being here.

So what I thought 1 would do is
just, and some of these are duplicates of
yesterday with what Jim said. So I won"t go
too far into this, but what 1 would highlight
on this chart really is the bottom numbers.
One in ten jobs in our state are port-related,
and the huge economic impact of our port

facilities.
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At the same time, while we are
State Ports Authority, as most port
authorities have some local jurisdiction that
they"re accountable to, the impact of the Port
of Charleston, and all the facilities here,
not just our facilities but the private
facilities, the government facilities, extend
well beyond our state.

Frankly, only about a third, or
less than a third of the cargo that we handle
originates from or is destined for South
Carolina. Most of i1t is from outside of the
state.

This is a national artery. It is
vital for our national economy, both exports
and imports. We actually handle periodically
more exports than imports through the Port of
Charleston. And i1t"s a vital resource for our
country.

You were around yesterday in the
harbor over at the Wando terminal. We have

five marine terminals that we operate here in

Neal R. Gross and Co., Inc.
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the Port of Charleston. These are our general
use facilities, public marine terminals.

There are also several private
facilities over which we have no jurisdiction,
so they"re handling a lot of bulk commodities,
petroleum products, chemicals now again in
greater quantities. And so all of that makes
up really what is the Port of Charleston.

It"s not just those public marine terminals
that we have.

And really, the markets that we
serve fall iInto those three categories. Most
of what, you know, our focus and effort is on
is on the container trade. That is the
merchandise traffic, that"s the highest dollar
value amount of our cargo that we handle here
in the Port of Charleston. And it"s been the
fastest growing.

On the break bulk side, you might
have, 1If you drove around Charleston you might
have seen at our Columbus Street terminal

we"re handling BMWs for export, made in South
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Carolina, made in the United States. We-"ll
export probably close to 200,000 United
States- made BMWs this year.

Every morning, a train arrives
here in the Port of Charleston with over 700
new BMWs for sale around the world. It"s a
phenomenal growth of this manufacturing that"s
occurring increasingly in the United States
and in South Carolina.

And they"re all really important
to the future of the port. The cruise
business iIs a moderate, you know, small sector
but also important to our earnings profile.
But the container business has been the focus
of our investment and growth.

And we have been a very rapidly
growing port. We"ve grown about 16 percent
from 2011 to 2013, and year-to-date, calendar
year-to-date we"re 11 percent over the same
period last year.

We have a board meeting today,

we" 1l report our August numbers. We"re
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growing at more than double the pace of U.S.
trade growth right now. So that"s positive,
and a lot of that is, I think, related to some
of the market share gains that we®"ve earned,
but also the southeast. This iIs a very
attractive place for manufacturing and
distribution, and we"re taking advantage of
that.

All right. So Jim I1™m sure talked
to you at some length yesterday about the size
of ships. This is the biggest issue in global
shipping today --- is the size of vessels that
are serving world trade.

In 1966, the Port of Charleston
handled i1ts first container ship, and that
ship held 600 boxes on it. There are now
ships on the world®"s oceans that hold over
18,000 twenty foot equivalent units.

There®s talk of a ship of up to
20,000 TEU being constructed. So the size of
these vessels has increased dramatically over

that 50, 60 year period. But most
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importantly, the pace of that growth has
increased over the past three to four years.

So today if you look, and this is
a lot of numbers and probably more of an eye
chart for some of you toward the back, but if
you look at the bottom line, so by the end of
2016, all of the vessels in that category of
5,100 TEU and larger is 59 percent of the
world®s container capacity.

So, well over half of the world"s
shipping capacity, total global shipping
capacity will be In ships too big for the
Panama Canal currently. Once the Panama Canal
expansion is completed some time in 2015, "16,
whenever they get that done, knowing the
Bayonne Bridge is raised, you"re going to see
these vessels in increasing numbers coming to
the U.S. East Coast.

At the same time, those vessels
that are just smaller than the existing Panama
Canal locks are only 21 percent of the total

capacity.
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And really, to give you one
economic metric for why this i1s happening,
Mediterranean Shipping Company, they®"re the
second largest shipping company in the world
based out of Geneva, Switzerland, huge port
city In Geneva, Switzerland. They"re based in
Geneva for a number of reasons, ltalian
company, but they have a major office here in
Charleston.

And the head of their vessel
deployment group is based here in Charleston,
a British guy. And his numbers were this, and
average vessel burns about, on average, around
200 to 220 tons of bunker fuel a day while
it"s sailing, these big container ships.

The cost of bunker fuel is about
$600 to $700 a ton. So every ship in the
world"s fleet that"s out there on the oceans
is burning over $125,000 worth of fuel every
day.

Now, when you move to these larger

vessels, greater than 5,100 TEU, the fuel
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savings for each one of those ships in that
category i1s about 30 to 40 percent per unit.
So you can see why they"re building bigger
ships. They"re able to save 40 to $50,000 a
day for every vessel they have in their fleet.

MSC has about 500 ships, so the
economics are just quite compelling. They
have to scrap all these older vessels, smaller
ships, and they have to use larger, more
modern vessels to be able to compete.

And they"re not waiting on the
Panama Canal. Here you®"ll see a selection of
various images of ships that are too big for
the Panama Canal coming into the Port of
Charleston today.

We have an average of seven post-
Panamax ships a week, 1 think, Captain
Cameron? These vessels are not waiting on the
Panama Canal. They"re coming today, and they
will come In iIncreasing frequency with the
canal expansion.

And 1"m not sure mathematically

Neal R. Gross and Co., Inc.
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how this is possible, but you®"ll see here an
image of a ship at 14.5 meters, so roughly 47,
48 feet sailing in the Port of Charleston.
Our project depth here is 45 feet. So
obviously this is tidally constrained, it"s
moving around those windows. But we are
handling and seeing these ships with
increasing frequency today.

And of course, we"re investing for
the future. | mentioned the capital
expenditures that we"re doing here in the Port
of Charleston along with the State of South
Carolina, we"re putting about $2 billion into
our facilities. And of course, a large part
of that i1s going to be our next harbor
deepening project.

The new terminal construction on
the former Navy base i1s advancing. We"re
anticipating Phase 1 of that to be complete iIn
2019, adding about 50 percent capacity to our
container handling abilities here in the Port

of Charleston.
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So really, it"s a tremendous
investment, and 1t"s one that is hinged on
what you see here, which are three post-
Panamax ships. And we appreciate all that you
can do to help us make this a successful
project both today and into the future.

Is that short enough for you?

CHAIR PERKINS: 1It"s perfect.

Thank you sir.

MR. MILLER: Very good. Thank
you. 1711 welcome questions, | guess, at the
end, iIs that correct?

CHAIR PERKINS: Yes, we"ll save the
questions for the end collectively, please.

MR. MILLER: Excellent. Creat,
thank you.

CHAIR PERKINS: Great. Our next
speaker i1s Mr. Brian Williams, Chief of
Programs for the U.S. Army Corps of Engineers
Charleston District.

MR. WILLIAMS: AIll right, well

good morning, and thank you for the i1nvitation

Neal R. Gross and Co., Inc.
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to be here this morning. 1 know our
commander, Colonel Litz, talked yesterday and
got quite a few questions. And some of the
other presentations, also touched on harbor
deepening.
I"m going to try and avoid most of
the topics that were discussed yesterday,
maybe just some slight overlap, and run
through this pretty briefly. But I*11 be
available for questions, and will try and be
here as much as | can today.
Charleston Harbor has undergone
quite a few deepenings in its history,
starting at around 12 feet of depth back in
the 1700"s, and progressing to our current
authorized channels, which are 45 feet
interior and 47 feet in the entrance channel.
Most folks probably here are aware
of the layout of Charleston Harbor. 1 really
put this up just because of these two numbers.
It"s kind of a misconception

amongst a lot of the general public when we

Neal R. Gross and Co., Inc.
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talk about federal channel in a harbor is that
well, gosh that must be the whole area. And
so what we did, early on, was try and figure
out exactly how much of the area of Charleston
Harbor is touched by the federal channel.

And 1t"s not pictured on here, but
we do have a federal channel up the Ashley
River. So that"s where the 17 percent number
comes from. So that"s, really, only 17
percent of the total bank-to-bank area within
the footprint of the federal project is
actually channel.

And if you take the Ashley River
out, 1t"s only 11 percent. So that"s, for
those that are uninitiated with Charleston, a
pretty powerful set of numbers.

So why are we doing the study and
what are our constraints? Well, the federal
objective for water and land related resources
are to identify the national economic
development plan and make sure that plan is

consistent with protecting the nation®s

Neal R. Gross and Co., Inc.
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natural resources.

So why are we doing a study? |If
there®s a need for deeper harbor, then there
must be some problems with the current one.
Currently, we have light loading of vessels,
or they are waiting to take advantage of
favorable tide conditions.

We have restrictive channel widths
that prohibit two way traffic in some areas.
And some of the turning basins are currently
too small to handle the vessels that will be
calling Charleston in the future. And so with
problems come opportunities.

So one of the opportunities that
we have is by making modifications --- we can
bring in the projected future cargo into
Charleston on a fewer number of vessels. And
that has cost savings, but i1t also has
environmental considerations with It in
reducing the number of vessels transiting the
harbor.

And the other main thing to touch

Neal R. Gross and Co., Inc.
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on here is improving navigational safety by
reducing congestion. So we do expect in the
future we will have more vessels without
Charleston Harbor 1f we do nothing. If we
have a project, we will reduce the number of
vessels that would call in the future.

So the number of vessels are going
to go up, but they will go up by less if we
deepen. And that may be clear, it may be
counterintuitive. But Jim had a better
graphic on big ship evolution and Byron did,
too so I*11 kind of bypass this one.

So we had some preliminary
alternatives. We studied a range of depths

all the way from 46 feet to 52 feet iIn one

foot increments. And we quickly realized that

we could reduce that number. And this was
part of the Civil Works Transformation, doing
things faster, smart planning, trying to
reduce duration and cost.

So what we did was as quickly as

we could, we got down to three different

Neal R. Gross and Co., Inc.
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alternatives for the Wando Welch Terminal and
what will be the new Navy Base Terminal. And
those are 48, 50, and 52 feet of depth. And
for the North Charleston Terminal, 47 feet and
48 feet.

So what we"re currently doing
right now, and folks are hard at work back at
the District today and will be for the next
few weeks is polishing the draft report which
will ultimately give our draft recommendation
on the future of Charleston Harbor. That
literally will be coming out within weeks. 1
would love to give you some more information
now, but that would be premature.

We"re not doing this alone. We
have a host of stakeholders, non-federal
agencies, federal agencies that we®ve been
working with. One of the things we did at the
very beginning was to bring in all of those
agencies and what we call an iInteragency
coordination team.

And we have met with them

Neal R. Gross and Co., Inc.
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countless times, both in person, on the phone,
and by communicating by email to basically
share, get their i1deas, get some feedback on
our process, our individual pieces of the
study.

And we think that"s been hugely
beneficial and would like to say thank you,
especially to the pilots, but also to NOAA and
all the other agencies that have participated
in this because it has been a value added for
us.

Civil Works Transformation,
basically we had to change. That"s the bottom
line. Things were taking too long and costing
too much. So we had to figure out how to do
it, and the result is smart planning and some
of the initiatives to focus on a risk-based
decision making process and reducing some of
the things that inherently have been a part of
these types of studies in the past.

Which has got us to this time

line, and as | mentioned, we"re kind of right
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here, right now. Weeks away from release of
a draft report and a draft environmental
impact statement.

That will go out for simultaneous
headquarters USACE policy review, our agency
technical review which i1s an internal
technical review of our document, independent
external peer review which was, 1 believe,
part of Florida 2007, and also public review,
and the agencies will also have a chance to
look at it at that time, as well.

So all of that i1s going to kick
off as soon as we get this released, so we may
have a week to catch our breath, and then
we" 1l have a public meeting and solicit input.
So of course, looking for iInput during that
meeting, but also by email, mail, and several
different other options.

111 breeze through this, but
because this i1s a technically oriented group
here, some of the technical things that we

did, we had the USGS collect quite a bit of

Neal R. Gross and Co., Inc.

202-234-4433 Washington DC www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

Page 25

information on salinity, currents, water
levels for us at prescribed locations.

And we used those to put into the
EPA"s Environmental Fluid Dynamics Code model.
That"s kind of a mouthful, but basically that
gave us projections of currents, salinity,
devolved oxygen and other parameters with
which we could evaluate our project
alternatives.

We also had the Joint Airborne
LiDAR Bathymetry Technical Center of
Expertise. That"s a mouthful too, but we®ve
got a handy acronym for it. 1It"s called
JALBTCX, that"s better.

But they helped us out in doing
some LIDAR surveys and some light reflectivity
surveys on the plant communities within the
area, which really helped us to get some
really fine resolution on the types of
vegetation that make up the wetlands, which is
a very key piece of this study.

And then, to give some kudos here

Neal R. Gross and Co., Inc.
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to another one of our partners, Coastal
Carolina University, they have quite a bit of
expertise and capability. And they helped us
with some magnetometer and sidescan sonar
surveys.

This is not something that we
captured here, but this i1s kind of an example
of a historic vessel called the Patapsco that
is in the Charleston area.

And then South Carolina DNR helped
us as well with some sediment composition
stuff and ANAMAR Consulting did the bulk of
our sediment chemistry analyses with
bioaccumulation evaluations, basically to make
sure the stuff that we will be dredging is not
harmful to the environment.

Breezing through this, we like to
focus on the three E"s: engineering,
environmental, and economics. Engineering,
can we build 1t, is i1t feasible and, you know,
what is the cost?

And environmental, basically
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taking comments we received during our public
scoping on what are the concerns out there;
bringing together the agencies to figure out
what are the agencies® concerns, and then
really focusing in on the important parts of
those for our study --- water quality,
salinity, wetlands, all those being major
focus areas.

And then finally, economics is
basically quantifying the benefits versus the
cost. And what we"re doing to capture
benefits is the reduction iIn transportation
inefficiencies.

So getting those, primarily
containers in this case because those are the
big drivers, getting those containers from
their origin to their destination, their
destination being here in Charleston, what
kind of savings can we realize through
reducing their inefficiencies in that path?

So finally, just to recap what"s

next, we"re going to have that draft report in
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a couple of weeks. We will incorporate,
review, compile all the comments we receive,
make any adjustments that are necessary. We
will go to a final report next spring.

And then by September 2015, we
will have a completed Chief"s report, which is
the report from the Chief of Engineers for the
Corps that basically says that this is our
recommendation for the future of Charleston
Harbor .

And then the Colonel discussed
preconstruction engineering design and
construction yesterday, so 1 won"t cover that
unless there are questions. That"s 1t. |
could talk for 12 hours about this, but
hopefully | stayed somewhere within my 15
minutes.

CHAIR PERKINS: Very good. All
right. Our next speaker i1s Mr. Justin Wolf,
Cartographic Technician from the U.S. Army
Corps of Engineers, Charleston District.

Did I just --- 1 just did that
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wrong here, just said Justin Wolf, so 1 mixed
first name and last name. My apology. Justin
West.

MR. WEST: Good morning,
everybody. Unfortunately, Phil couldn®t be
here this morning. So I am Justin West. 1I™m
the Cartographic Technician at the Corps of
Engineers, and 1 was asked to come here today
and give you guys just a little local overview
of the software that we"ve been using to
create some of the channel condition reports
and products called eHydro.

I don"t know how many people are
familiar with the eHydro software package.
It"s a headquarters level initiative to create
a repeatable and standardized process for
creating chart products, channel condition
reports, and several analysis products that we
use internally to help us with quantifying
some of the material that"s on the bottom of
the channels.

One of the reasons that this
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software was created was a lot of time was
being spent manually sifting through a lot of
this data. So we would receive the surveys
from the survey teams, we would process it in-
house.

And then we would have an
engineering technician or a cartographer
manually going through a lot of these
soundings, picking them out visually as far as
the shallowest point, and then plotting them
on a chart and entering them iInto a report.

What the software does i1s because
everything is automated, it reduces the
possibility of human error. Once you look at
a chart long enough, all the numbers start to
look the same. If you®"ve been doing it for
four hours, every number looks the same. So
you got to get a process iIn there that"s going
to pull the information out that you want and
leave the information that you don-t.

It also reduces production times.

Again, you know, you had one person that would
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sit there for a couple hours and just look at
lines on a chart. And now that this i1s all
automated, i1t reduces that time from hours
into sometimes minutes, 20 minutes, 30 minutes
compared to, you know, half a day.

Another thing is the software
allows us to reconfigure all of the parameters
on the fly i1f we need to. So If a channel
depth changes, all we have to do is go into
the back end of the software to make the
change, re-run the report, everything comes
out exactly like it did with the shallower
depth.

eHydro produces several products.
Some of these are for distribution, like our
charts that we have as well as the channel
condition reports. And the channel condition
reports, 1f you"re not familiar with 1t, 1t"s
Excel-based background, so everything is kind
of in fields. And 171l have an example of
that here in just a minute.

And then planning analysis, we
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have channel availability reports, and what
this does i1s i1t generates a value for each
channel based on historical data that you"ve
run through the process.

So what you can do is you can look
at historic shoaling rates, you can look at
what the depths were at the same time last
year when they did the survey for your
annuals, at the same time when they did their
quarters.

You can also do channel
availability by quarter, and what that does is
that"s going to spit out a percentage of
availability. So for the time period that
you"re given, i1t will say that 100 percent of
the channel was available for 60 percent of
the time during the survey.

And then there®s the channel
condition index. This i1s a mathematical
equation, and i1t basically iIs just an estimate
by the software as to the amount of material

that"s actually in the channel.
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These are not hard numbers. It"s
basically the computer saying this i1s what
it"s supposed to be as the maintained depth,
this is what the survey®s saying, this iIs what
I think is iIn between. So these are to help
our planners with kind of getting a
determination of what to expect once they
actually get down there.

The channel condition report, iIt"s
a standardized form, i1t"s a 4020 or a 4021.
Each sounding i1s i1dentified by the software
and automatically populated within the chart.
Again, this is to reduce the human error of
somebody manually rolling through and saying
okay, well that"s the shallowest point.

The base data, as far as the
seeding within the software, can be changed.
Again, 1T your depths change, if your widths
change, all of that can be modified on the fly
inside the software back end.

And then this is one of the

primary products that we distribute to our
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customers such as NOAA. We posted it on our
public website, so 1If anybody needs to see
these and say hey, you know, what®"s the
shallowest point within this reach, they can
do i1t.

Unfortunately, we are limited on
the CCRs because it is not a geographic
product. All it says iIs It says that there is
the shallow point of this depth somewhere
within this quarter of this reach. So you
know, mariners really need to be advised that
this 1s not the end-all be-all. This is a,
you know, be aware for this.

Our chart products, all of our
chart products are standardized on the eHydro
output level. So what we tried to do when we
designed our chart was we wanted every chart
to look the same, the same symbology, the same
output so that everybody, no matter i1If you“re
looking at Charleston Harbor, if you"re
looking at the Ashley River, if you®re looking

at Shipyard River, i1f you"re looking at Shem
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Creek, all the symbology and everything is
going to be the same so that you can at least
take a look and know exactly what you®re
looking at.

Right here we just have an example
of Anchorage Basin. As you can see, this was
a combination of the multibeam surveys, as
well as the single beam surveys after the
dredge. So the red is going to be indicative
of that i1s under 30 feet, and then i1t goes up
to a white where that"s actually above project
depth.

Our chart products, again, they
depict the channel geometries as well as the
soundings within those channels. The
templates are created by project area, so each
project area actually has an individualized
template which 1s going to have all of the
correct marginality and all of the correct
projection information, as well as the date of
the soundings.

And again, all of those templates
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are customizable. So any time that our
project changes or our geometries change,
those can be modified as i1t happens.

And anybody that doesn®t have
ArcGIS or any type of mapping system, these
could be output in both an ArcGIS format or a
PDF format. And with those PDFs, we can
actually add the geographic information, as
well as the layer information onto those PDFs.

With some of the larger channels
in some of the larger sounding surveys, that
becomes difficult because 1t actually inflates
the size of the PDFs to the point where
they"re a little unmanageable.

eHydro, because it is a
headquarters solution to one of the common
problems of just time management within the
groups, It Is moving towards an enterprise
solution for data delivery.

And what that means i1s, at the
local level, we are providing all of our

survey data through eHydro up to headquarters.
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What they"re doing is they"re actually
creating a data warehouse of all of the eHydro
data and merging it all together iInto one
giant data warehouse so that it can be queried
out as needed and then distributed to the
customers.

What that"s doing is 1t"s keeping
it so that we don"t have to maintain 1,000
copies of every survey on ten different
systems across the Corps. So 1t"s reducing
the resources that are needed at the local
level by allowing us to process it and send it
up. And then if the customer needs it, they
can request 1t from us, or they can request it
from headquarters.

Right now, the enterprise delivery
method is still in testing. They are having
some issues with 1t. 1t"s not getting 100
percent of the data that it needs.

It 1s something that they"re
working on, and we have a really good group of

developers that we -- 1 mean, these guys, |
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can call them up, they“re in Portland, which
makes the time zone a little different, but 1
can call them up and tell them that I"m having
a problem. They can usually give me an answer
within a couple of hours, if not, you know, by
the end of the day.

Any change requests that we have,
any additional functionality that we request,
these guys are really receptive as to, you
know, addressing those i1ssues or making the
changes that we request.

Questions, | guess we"re saving
until the end?

CHAIR PERKINS: Yes, please.

MR. WEST: So 1711 be here
probably until a little bit after lunch if
anybody has anything specific. Thank you.

CHAIR PERKINS: Great. All right,
our next speaker is Captain John Cameron who
we met briefly yesterday afternoon from the
Charleston Branch Pilots Association. Good to

see you again, Sir.
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CAPT CAMERON: Thank you for
having me. 1 hope ---- out of anything you
might take away from me, 1 hope you learn that
this is truly a public/private partnership
around this port. Everybody that you®ve met
in Charleston, we spend a lot of time
together.

For example, this panel this
morning, we know each other so well that all
of my colleagues on the panel knew that if
they left ten minutes on the table, I would
have no trouble putting us back on schedule.
And we didn"t plan that.

Anyway, yes, thank you for coming
by yesterday. And 11l jump right in and 1711
talk about the navigational challenges,
especially focused on post-Panamax vessels,
and there®s a variety of them. And I won*"t
spend a lot of time on the ones you"ve already
heard about.

(OFf microphone discussion)

CAPT CAMERON: Okay, so you®ve
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seen this graphic over and over and over, but
when you run around, you hear people talking
about depth all the time. We like to point
out that the largest dimensional changes occur
in the Panama Canal from the old locks and

new locks 1s the width.

Ships are getting 55 percent
wider. And that is, of course, driving the
market for vessels. It"s not that every ship
is going to go through the Panama Canal, 1t"s
that every ship can. And therefore, the
resale value for large ships is -- you know,
is completely different than it was a
generation ago as far as shipping is
concerned.

And then the second project, which
really has exactly the same effect as the
Panama Canal, i1s the Bayonne Bridge. Once
ships can trade on the East Coast, and they
have to go to New York to make i1t worthwhile,
they will trade on the East Coast.

Charleston i1s already in a
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position to handle 13,000 TEU ships, and we"re
handling the ships smaller than that right now
because they"re already on the ocean. Twenty
eight percent of the container ships that came
to Charleston last year were post-Panamax.

As soon as the Bayonne Bridge is
raised, we"ll be seeing the 13,000 TEU ships
here. The reason we need to dredge iIs we can
only handle one or two of these a day on high
tide, and we"re going to be able to need to
handle them all day long.

So to get into some of those
details on the width -- a ship takes up a lot
more space In the channel than i1ts width at
the dock. A post-Panamax ship, the path it
sweeps through the waterway is three and a
half times the width of a Panamax ship.

You know, instead of 105 feet,
which Is the beam of a Panamax ship, 1It"s
sweeping 350, 375 feet as i1t moves through the
channel. So the channels have to be much

wider to accommodate two way traffic.
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Back in 2004, in the dredging
project that Brian mentioned, we paid for the
width, and we have all the width that we need.
You"ll see a lot of channel projects around
the country that are focused on depth and not
focused on width. And traffic flow through
those channels will be a challenge.

It"s really two different
channels. There®"s a channel inside the
harbor, there®"s a channel outside the harbor.
They do two different things. Inside the
harbor, ships are moving slower, there®s no
waves, and the currents are hitting the ship
head on or right on the stern, so the current
is Intending to push a ship out of the
channel.

Offshore, you"ve got currents that
are lateral, you®"ve got ocean waves, and you
actually need more speed so that you can
manage that crab angle that 1 showed you a
couple of slides back.

So you need to be able to go
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faster, and you need deeper water. As a ship
goes through a channel, 1t squats, the water
underneath 1t literally sucks it to the
bottom, and you get to a point where the ship
just won"t go any faster, and it becomes a
downward spiral where you can®"t go fast enough
to maintain control.

So you need more depth for all of
those reasons. A post-Panamax ship 160 feet
wide, 1If 1t heels two degrees, that adds a
meter to i1ts draft on that low side. A
meter®s a lot, you know, when you"re trying to
get by on 10 or 20 percent of under-keel
clearance according to your draft.

The Army Corps Design Manual talks
about channels i1n the harbor allowing for 10
percent of the draft of the vessel as under-
keel clearance, underneath the vessel, and 20
percent offshore.

We haven®t been able to afford to
build a channel to meet those standards since

I don"t know when, Brian. The Corps, the last
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couple of generations of channels have made
those offshore channels two feet deeper iIn the
ocean than in the harbor.

Two feet Isn"t enough anymore, but
we"ve got ourselves into this mindset that,
you know, we"re going to spend enough money to
make 1t two feet deeper. We"re going to have
to reevaluate that here with one of these
upcoming generations of iIncreased shipping.

You"ve seen references to what
this all means, a foot here and a foot there.
well, 1t all adds up. On a 13,000 TEU ship,
if you can sink that ship into the water
another foot, the cargo value that will do
that is $15 million. So $15 million for every
available foot of draft.

The day after we dredge five feet,
the first ship that comes in will be carrying
$75 million more imports on the way in,
another $75 million on the way out for a $350
million project. You heard Jim mention

yesterday that the Corps has a very
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conservative guideline for how they account
for the value of a project.

So there®s several other features
to channels. Right now, the difference
between the Port of Charleston handling a
13,000 TEU ship and a 15,000 TEU ship is only
the turning basins. Turning basins are a cul
de sac at the end of a channel where the ship
can turn around and go back out.

Ships are longer than channels are
wide, so they can®"t turn around wherever they
like. And you wouldn®"t normally think that,
but all the shipping lines that trade here
that have large vessels have called us and
asked us what"s the largest vessel we can
handle, and that"s the reason. We can"t turn
around a bigger ship than a 13,000 TEU until
Brian finishes his project.

When you improve a harbor, the
ships get bigger, you do need to take some of
the corners off at the junction to the

channels. Flare the entrances to channels and
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things so you have room to turn a larger
vessel.

And then the ranges, no matter how
much electronic navigation you have and all
the technology, there®s nothing like a range
which 1Is two points, two towers lined up with
the channel, one in front, one iIn back, front
one lower and the back one higher. When
you"re on that range, you"re on the channel.
No doubt about 1t.

These larger ships, as you"re
swinging from one leg of the channel to the
other, you need to know when to stop your
swing. The problem we"re having is It"s
typical for a range light to flash every two
and a half seconds. That"s two long for a big
ship. |If you"ve got to wait two and a half
seconds until your next reference point,
that"s too long.

We"ve asked the Coast Guard to go
out and shorten the interval, the flashing

interval on the ranges here because with that
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much ship in front of you, two and a half
seconds i1s too long to see 1T you"re there
yet.

Charting is also an issue. As you
dig deeper, you have to dig farther out iInto
the ocean. And prior to Kyle finishing a
project, this was a scenario where you would
get to the end of the channel while you were
at the edge of the chart, and you either went
onto this chart or this chart and immediately
upon getting to the end of the channel.

And we couldn®t do any plotting of
the area where the ships congregate to the end
of the channel. So Kyle reconfigured this.
This doesn®t look like a big change maybe in
the back of the room, but now there®s seven
miles there.

So after you get out of the
channel, you®"ve got seven miles of chart to
work with before you®"re iIn your ocean transit
on the next chart. That was a seven year

project to get that done, and that"s fine. We
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knew it would take a while, we wanted it to be
done before the next deepening extended the
channel further.

And 1 can"t thank Kyle enough for
getting that done. | can®"t imagine how hard
it was to do.

Port systems, very important.

This 1s last night. The red line i1s the
actual depth in Charleston and the blue line
is the predicted depth. If we didn"t have a
port system, we would have thought the water
was nine inches deeper than i1t actually was
last night.

So when you®"re working with four
feet under-keel clearance, nine iInches is a
lot. 1It"s much more important on the bridge.
Last night, at the same time that 1 pulled
that -- last night i1s probably about six and
a half hours ago, actually.

The clearance on the Don Holt
Bridge was 160.7 feet. |If you didn"t know

that the tide was nine inches higher than
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predicted, then you would have thought you-"d
have about 161.5 feet of clearance there. And
our clearance under bridges is two feet. So
the bigger the ships, the more important those
sensors are.

What we don"t know iIs the
salinity. And the salinity of the water makes
a big difference as well. You®ll hear all the
time, you know, the Panama Canal can handle 50
feet of draft, and that"s true.

But the Panama Canal i1s a fresh
water body. Gatun Lake, that 10,000 TEU ship
in Gatun Lake drawing 50 feet, when you put it
out into the ocean, i1t"s going to draw 47.5.
When you go up a typical river port in the
Southeast, that ship iIs going to sink another
foot. It would be about 48.5 feet.

Charleston Harbor i1s a salt water
body, so salt water drafts apply here. So the
same ship in our harbor that floats at 47.5
feet will float at 48.5 feet in another

harbor. But those salinities change, you
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know, with weather events and so forth, and we
don"t always know exactly what that salinity
is.

So the rest of the time, 1 want to
talk about a regulatory issue. And this is
actually our biggest challenge for
navigational safety in the Port of Charleston.

Back in 2008, the NMFS portion of
NOAA, and I hear all the time that"s the other
NOAA. And I was 1In an agency that had -- you
know, when I was in the Coast Guard there was
the other Coast Guard all the time, too.

But with all good intentions to
protect right whales, NMFS promulgated
regulations to slow vessels to ten knots for
periods of time in the Atlantic Ocean along
the coast for up to six months at a time. And
it had to do with the migratory patterns as
they had studied.

When 1 was captain of the port
here in Charleston, 1 wrote a letter to my

chain of command saying that, that"s great
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except in the entrance channel. Ten knots is
just too slow to manage that crab angle to
keep directional control and to keep control
of your vessel.

So NOAA has -- or NMFS I should
say, put a deviation clause in the
regulations. So the regulation reads, a ship
shall go no faster than ten knots from
November 1st to April 30th within 20 miles of
the coast of South Carolina unless they are
severely restricted by hydrographic,
oceanographic or atmospheric conditions.

So I°11 go into the details of why
that"s problematic. But, first of all, when
you"re In the ocean -- when you"re in that
ocean entrance channel, the current is hitting
you from the side and that®s when you®re
having those largest crab angles.

To stay in the channel, you have
to maintain a certain amount of speed so you
can manage those crab angles. It"s kind of

like if you"re riding your bicycle with a
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friend and you want to hand them a piece of
gum, 1f you"re going too slow, you®"re going to
crash into each other.

You put a little speed on, and
everything is stable. Everything is
predictable. If you go too slow with a ship
trying to stay in a confined channel,
eventually you"ll lose control. And it
happened with the Bahama Spirit in 2004. But
I1"11 get to that in a second.

The Army Corps has since studied
this issue that we brought up back in 2006.
Last year, they did a study of the Charleston
Channel 1n typical weather conditions, and
they found that when you slow a ship down from
15 knots to 10 knots, and 15 is even slower
than we typically go in the entrance channel,
the space that you have available on either
side of the ship In the channel is 50 percent
less. You have a 50 percent smaller margin of
safety at 10 knots than you do at 15 knots.

Then in February, the Corps did
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another study about navigational precision.
IT you"re trying to hit a target, speed 1is
your ally up to a certain point. What is the
effect of degrading speed on your navigational
precision?

And they found that every five
knots i1n the range from 20 down to 10 costs
you 20 percent iIn your navigational precision.
So hitting that target, dropping speed from 20
to 10 knots, getting the ship through that
door, you"re going to have 40 percent more
error in that evolution.

So here®s the scenario. For six
months of the year, we can go as fast as we
need to, to main