























The starting point for framing the market scenarios is the data analysis that is currently
underway. Though not complete, the review of documents and data analysis have
highlighted a number of initial findings.

Initial assessment of port capacity — as will be discussed in the next section of this
presentation — indicates that existing NC port facilities can accommodate some business
growth (within existing facilities) and have some ability to expand (through improvement to
existing facilities).

Not unlike other US ports, imports through North Carolina ports exceed exports.

Much of the volume handled through the ports at Wilmington and Morehead City is non-
containerized cargo (bulk and breakbulk).

While there are some landside access issues that increase total delivered cargo costs,
highways surrounding NC ports are relatively uncongested, as compared to many peer
ports.

The small size of NC port facilities and limitations of water access (channel length and
depth) make existing NC ports unlikely to be primary port of call.

Importantly, Wilmington and Morehead City are two of only 14 designated military ports.

The list above is not exhaustive, but rather an initial sketch of the port profile that is
emerging from this work.



Just as the review of documents and data has begun to provide a profile of the ports’
strengths and weaknesses, there are also a number of uncertainties about future market
growth trends that are being identified. An initial list is provided above, but we would like
to get any feedback from the Advisory Committee members about key questions that
we’ve not identified or that they want to ensure are addressed in the market scenarios.
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The market scenarios are important as they are carried forward in the study and they
underpin the development of alternatives and the assessments of benefits and any
disbenefits. We propose to define each scenario in terms of four attributes: the market
growth outcome, the conditions that would be necessary to achieve that market outcome,
risks to achieving that market outcome (this is where some of the key questions can be
factored in as part of a sensitivity analysis), and strategies for achieving the market growth

outcome. The application of this approach is sketched out in the next slide as an illustration

of the approach.
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* laxb: Landside access Improves
* la&b: Existing base remains solid

strengtn

* 2b: NC military footprint remains

large
Risks * 1la&b: Improvements at competitors + 2a: Spending profile of aging NC * 3a: Competitor ports attract greater
improve reliability and cost, not just population shifts to services away frequency of ship calls
capacity from goods; migration weakens + 3b: Containerization of
* 1a&b: Ongoing rail investmentin + 2b: Business costs rise in NC, bulk/breakbulk accelerates allowing
corridors closes NC ports out of fastest tempering manufacturing growth competitors to absorb market
corridors * 3b: Key bulk and breakbulk markets
falter—ex. forest products blocked
Strategies * la&b: Develop cooperative agreement * 2a&b: Develop cooperative * 3a&b: Effort to be all types of port

with partner ports and other strategic
partners

* 1b: Leverage existing strength in bulk and

breakbulk cargoes

agreement with partner ports and
other strategic partners such as
railroads

* 2b: Leverage existing strength in

dilutes resources and marketing
focus

* 3a&b: Landside rail issues fail to be

resolved

* 1b: Invest in specialized equipment to
support niche cargos

bulk and breakbulk cargoes

The slide above is a strawman, provided to illustrate how we propose to structure and
articulate the market scenarios. Advisory Committee revision and comment are welcome
and encouraged. It is important that these be defined as carefully as possible to ensure that
the study provides good information to decision-makers. There are two variations for each
scenario—one for the container market and one for the bulk/breakbulk market.

The column on the left is an optimistic scenario; the central column describes a moderate
scenario; the right-hand column provides a pessimistic scenario.

Scenario 1 is expected to involve significant and focused investment to attract new
customers and markets to use North Carolina ports. Specific opportunities in containers
and bulk — and the potential economic benefit of each — is under development based on
global and regional market forecasts.

Scenario 2 would require some investment to maintain current market share within the
context of regional competition. This scenario would target areas of strength, with possible
disinvestment in lesser markets or commodities that offer limited economic benefit to
North Carolina.

Scenario 3 is essentially the “do nothing” alternative. This pessimistic scenario helps to
articulate what the economic cost associated with not investing in the ports would be.
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In order to quantify NC Port’s ability to meet the potential demand that may exist, a
detailed analysis of NC Ports existing capacity was conducted for containerized and non-
containerized cargo.
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Based on the existing operations data and land use plan for the Port of Wilmington,
alternate container handling terminal layouts were developed in order to determine the
capacity of two key elements for each possible alternative. Capacity to handle containers
over the berth, and inside the container storage yard, assuming landside access capacity
can be increased in line with the overall terminal capacity.
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As a basis for assessment of container capacity analysis at Port of Wilmington (POW)

Berth capacity is mainly dependent on average number of containers being handled per
vessel call and how fast a vessel can be worked. From the actual vessel arrival data, these
values were calculated in order to determine the annual berth capacity. Relationship
between the number of containers handled per vessel call and dock cranes deployed was
used for future cases. Similar relationship between the number of container handled and
vessel draft was used as a reference to derive future vessel call size at bigger vessels.
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The existing container storage area within the terminal at the Port of Wilmington (POW) is
shown here in purple. A complete map of the land uses at Port of Wilmington are
presented in the appendix.

While the Port of Wilmington has other berths (Berth 6, 7, and 8 in this image), this
container yard is currently served by a single premium berth (Berth 9) with four 100" gauge
cranes. The 100’ gauge cranes have sufficient reach to load/unload container vessels up to
about 8000-8500 TEU (twenty-foot equivalent units).

The existing gate that provides truck access to the container yard is located in the South
end of the terminal, but situated in the middle of the container storage area. All containers
are handled with Reach Stackers inside the yard. A reach stacker is a mobile loader that is
used to pick up and move containers within the terminal once they are unloaded from the
vessel.
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As a means to improve the capacity and efficiency of container operations within the
existing Wilmington terminal, the AECOM / URS examined two alternative layouts.

This first potential terminal layout increases the gross terminal area dedicated to container
use by 26 acres over the existing area.

A second berth, with two additional 100’ gage cranes, is added. Total berth length (existing
Berth 9 plus upgraded Berth 8) is 2670 ft.

The entry/exit gate has been realigned to provide a more contiguous container storage area
by moving the gate out of the middle of the yard to the northeast corner of the port
property.

This layout continues to use Reach Stackers (RS) inside the yard for handling of all
containers.
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As a second alternative to increase container capacity at the Port of Wilmington, a second,
more dense layout was also prepared.

This alternate container yard layout increases gross container terminal area by 37 acres as
compared to the existing.

As in the previous layout, a 2"d berth with two new 100’ gauge cranes is added and the
entry/exit gate has been realigned.

Container movements in this denser layout would use Rubber Tired Gantry (RTG) cranes to
handle containers inside the yard.
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The team also examined how container operations could be incorporated into the Radio
Island site at the Port of Morehead City.

The conceptual container terminal layout at Radio Island is similar in operating concept as
the second alternative at Wilmington. It includes an RTG-based (rubber-tired gantry-based),
two berth terminal.
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An important factor in the capacity of a container terminal is the size and capacity of
vessels calling on that terminal.

This chart shows the relationship between water depth and vessel capacity, in TEUs. In
recent years, the size of container vessels has been increasing. Most new container ships

have capacities of 8000 TEU or more. The expanded Panama Canal will allow the passage
of 10,000 TEU vessels.

The existing Cape Fear channel, at 42’ depth, to the Port of Wilmington can handle most
5000- to- 6000 TEU vessels without restriction.

If a container terminal were built at the Port of Morehead City, the existing channel depth
of 45’ would also be able to serve 5000- to 6000-TEU vessels as well as some larger
containerships.

20



3 3 3 3 3|Unproductive time at berth (hrs) |f]
18.5 16.3 16.3 18.0 17.8 |Total vessel time at berth (hrs) [g=e+f]
20 20 20 20 20|Work hours per day [h]
1.20 1.20 1.20 1.20 1.20 |Calendar hrs/ work hour [i=24/h]
22.3 19.6 19.6 21.6 21.4 |Total vessel hrs at berth [j=g*i]
168 168 168 168 168|Calendar hrs per week [k]
7.55 8.58 8.58 7.78 7.86 |Vessel calls per week at 100% berth utilization [I=k/j]
55% 60% 60% 60% 60% | Maximum practical peak week berth utilization [m]
4.15 5.15 5.15 4.67 4.72 |Maximum practical vessel calls per week [n=1*m]
5,988.09 7,421.09 8,481.25 8,658.06 9,720.06 |Peak week berth capacity (moves) [0=n*a]
1.2 1.2 1.2 1.2 1.2|Peak/mean week seasonal demand factor [p]
4,990.07 6,184.24 7,067.71 7,215.05 8,100.05 |Mean week throughput capacity (moves) [q=0/p]
259,000.00 322,000.00 368,000.00 375,000.00 421,000.00 |Annual unit berth capacity (moves) [r=q*52]
1.75 1.75 1.75 1.75 1.75|TEU per container [s]
450,000.00 560,000.00 640,000.00 660,000.00 740,000.00 |Annual unit berth capacity (TEU) [t=r*s]
1 2 2 2 2|Number of berths (100' gauge crane) [u]
450,000.00 | 1,120,000.00 | 1,280,000.00 | 1,320,000.00 | 1,480,000.00 |Annual total berth capacity (TEU) [v=t*u]

Berth capacity — the potential maximum throughput of containers (measured in TEUS), is a
factor of both the number of berths and the channel depth. Deeper channels allow for
larger ships that carry more TEUs per ship call and, therefore, offer a more efficient use of

each berth.

With only one berth and 42’ channel depth, the existing capacity at the Port of Wilmington
is limited to 450,000 TEUs/year (Column 1). This capacity can increase to 1.12 million
TEUs/year if second berth can be added with no increase in water depth (Column 2).

Channel deepening scenarios — to 45’, 47°, and 51’ — were then selected to evaluate their
effect on berth capacity. Capacities of up 1.28 million, 1.32 million, and 1.48 million TEUs

could be achieved for these respective water depths (Columns 3, 4, and 5).
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Another important factor in the capacity of a container terminal is the size and operation of the
container yard. Ideally, the capacity of the berth and the container yard will be balanced.

The number of days a container sits inside the container terminal (dwell), the total number of acres
available to store those containers, and the type of equipment used to handle those containers are
the primary drivers of the annual container yard capacity.

This chart shows annual container yard capacity for reach stacker (RS) and rubber tired gantry
(RTG) operations at the Port of Wilmington (POW) and Port of Morehead City (POM) based on the
alternative layouts shown in the earlier slides. The dwell (100% or 80%) is expressed as percentage
of an average 7-day dwell of containers in the yard. 7 days is typical for truck-based operations. If
near-dock intermodal rail service is provided, dwell can be improved to 80% of this average (5.6
days).

Key conclusions of this analysis:

* The current reach-stacker (RS) based operation at Port of Wilmington offers a maximum container
yard capacity of 540,000.

* This can be increased to 750,000 TEU by expanding storage area and realigning the gate, but still
using reach stacker (RS) operation.

« If rubber tired gantries (RTGs) are used as shown in the second POW layout alternative, total
container yard capacity of 1,070,000 TEUs can be achieved.

* By adding intermodal rail service —and reducing container dwell time — the capacity of the RTG
container yard alternative at POW is improved to 1.3 million TEU/year.

* The proposed RTG terminal on Radio Island at the Port of Morehead City (POM) offers a container
yard capacity of 960,000 TEUs/year.
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The chart shows Berth vs. Container Yard capacity, in twenty-foot equivalent units (TEUs)
for all the scenarios presented earlier.

With a single berth, the current terminal at Port of Wilmington (POW) will be limited by the
berth capacity of 450k TEUs/year. If a 2" berth is constructed and current reach stacker
(RS) operations are continued, the terminal will be constrained by the container yard
capacity of 750k TEUs/year. This capacity could be increased to 1 million TEU if operations
are converted to rubber tired gantry (RTG). After building a 2" berth, channel deepening
beyond the current 42’ channel would add no overall capacity because terminal will be CY
constrained -- unless average container dwell times can be reduced through the addition of
intermodal rail service.

A potential container terminal on Radio Island at Port of Morehead City (POM), with 2
berths and rubber tired gantry (RTG) operations, is limited by container yard area to
960,000 TEU per year. This capacity would not be increased by dredging the channel
beyond its current 45’ depth.
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This graph presents the projected container yard capacity under each scenario against the
actual volume of containers handled at Port of Wilmington in 2010 (250,048 TEUSs).

In 2010, Port of Wilmington (POW) operated at approximately 55% of it’s capacity.
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The Port of Wilmington competes for the container market with peer ports on the US east
coast, including Norfolk VA, Charleston SC, Savannah GA, and to a lesser extent,
Jacksonville FL.

Existing berth lengths, dock cranes, container yard size, mode of operation and railroad
access for each of these ports’ container terminals are summarized here. Each terminal
offers a minimum two berths, with significant container storage area behind the wharf as
well as on-port or near-port access to Class 1 railroads (Norfolk Southern and/or CSX). Most
peer ports’ container yards operate using combined rubber-tired gantry (RTG) and top-pick
(TP) container moving equipment. Norfolk uses straddle carriers (Strad) at its older
terminals and has a fully automated, high-density operation (ASC) at its APMT Virginia
terminal.
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Combined, all peer ports handled approximately 6.8M TEUs in 2010 against their operating
capacity of approximately 13M TEUs/year. All Ports and entire region is currently operating
at approximately 53% of their capacity.
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It is important to consider container capacity in relation to overall regional demand. This
graph shows current capacity with existing facilities (horizontal solid red line) and how it
would be increased due to incremental addition of four proposed container terminal
developments: Craney Island at Norfolk; Charleston Navy Base; Jasper Terminal, the
proposed partnership between the states of Georgia and South Carolina; and the Hanjin
Terminal at Jacksonville. Existing Port of Wilmington capacity is included in the baseline
figure.

The largest proposed capacity addition to the region is the Jasper Terminal.

Existing and potential regional capacity are compared to three growth scenarios: 3%, 5%,
and 7% growth.

With existing facilities

At 7% growth, need new capacity in 2020
At 5% growth, need new capacity in 2024
At 3% growth, need new capacity in 2032

With all four planned facilities

At 7% growth, need new capacity in 2028

At 5% growth, need new capacity in 2035

At 3% growth, need new capacity beyond 2040
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In addition to container capacity, the team examined bulk and breakbulk capacity at each
of the Ports of Wilmington and Morehead City.

Bulk and breakbulk commodities often use designated facilities within the terminal. Some
bulk products, like grain, require specialized handling equipment.

This chart shows 2010 throughput against berth capacity and storage capacity for various
commodities at the Port of Wilmington (POW).

Growth of most of the bulk and breakbulk commodities at POW will be limited by their
storage capacity. POW has a plenty of berth capacity overall.
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This chart shows 2010 throughput, berth capacity and storage capacity for various
commodities at the Port of Morehead City (POM).

Growth of most of the bulk and breakbulk commodities at POM will be limited by their

storage capacity. POM has a plenty of berth capacity overall. Berths are often used for
multiple bulk and breakbulk commodities.
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The study team has also been advancing definition of existing infrastructure within and
around North Carolina.
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A comprehensive GIS database has been assembled to define capacity and operations of
the regional highway and railroad network. Water access and environmental considerations
are also included. Readily available datasources, such as the NC OneMap, are being
supplemented by key information on transportation system features, constraints, and
performance — a few of which are listed here.
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As an example, our team has incorporated NCDOT information regarding Strategic Highway
Corridors.
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Strategic Highway Corridor Vision Plan is also incorporated for consideration in defining
future infrastructure needs as part of the Maritime Strategy.
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GIS will be an important tool in assessing travel time to and from existing or proposed port
facilities. The team has initially calculated truck transit times using online sources such as
Google Maps, Bing, and Mapquest. This will be converted to the use of GIS-based
statewide models for neighboring states and will include time penalties for roadway level
of service, signals, and other constraints. A similar analysis will also be performed for
railroad and at-sea transit times.

In the online survey conducted of Advisory Council members, total delivery time was
identified as the most important factor in choosing a port for import or export. This was
followed by reliable travel time and overall transportation cost. In fact, there is a close
relationship between total delivery time and the total delivered cost of goods to market.

Our team will use GIS-based analysis to support the development of a delivered cost model
that will define the likely market area for North Carolina ports and that will be used to
evaluate the travel time benefits that could be realized from targeted infrastructure
improvements.
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Our initial analysis of travel time focused on primary routes serving North Carolina from
ports at Wilmington, Morehead City, Norfolk and Charleston. These routes — including two-
hour distances with narrower line and four-hour distances with a wider line — indicate that
North Carolina ports are competitive with Norfolk in providing access to the state’s
hinterlands. The western reaches of NC, however, can be reached faster from Charleston
than from Wilmington or Morehead City.
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From the Port of Wilmington, travel time to the Raleigh/Durham area is about two hours. A
truck can reach Charlotte, Winston-Salem, and Greensboro in four hours or less.
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From Morehead City, truck travel time to Raleigh is over two hours, which is also the travel
time to Wilmington. Travel time to Greensboro and High Point is under four hours.
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Trucks originating at port terminals in Norfolk can reach the Raleigh / Durham area in under
four hours.
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From the Port of Charleston, truck transit time to Columbia NC is just about two hours. It
takes less than four hours to reach Charlotte. Much of the western portions of NC may also
be reached in four hours.
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Do we need this? Can we put into an appendix for reference during focused dicussions?
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Do we need this? Can we include in appendix for reference?
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