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Exhibit 4: CY/Gross Acreage Ratio
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TEU Storage Slots (CY Slot Capacity). The total TEU storage slots in a terminal or port
reflects the combination of CY acreage and the CY operating methods in use, and characterizes
static storage capacity (Exhibit 5). There are two factors at play: CY acreage and stacking
density. The combination highlights the enormous total capacity at the Ports of Los Angeles and
Long Beach. Were Seattle and Tacoma combined in the data, the combination would look much
larger than the two individual ports.

Exhibit 5: TEU Storage Slots
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TEU Slots per CY Acre (Storage Density). Storage density is a mid-point in the analysis of
capacity and productivity. Storage density (Exhibit 6) reflects the way the terminal space has
been allocated among various storage technologies. A higher number indicates that the facility
has been configured for high annual throughput, but does not reflect the extent to which that
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(Exhibit 8) Sustainable capacity can be estimated at 80% of the maximum, allowing for business
peaks and valleys and a margin for growth.

Exhibit 8: Annual CY TEU Capacity and 2008 TEU
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CY Capacity Utilization. Annual TEU divided by estimated annual TEU capacity (throughput
as a percentage of capacity) is a measure of CY capacity utilization (Exhibit 9). The ports shown
in Exhibit 9 average 50% CY capacity utilization, indicating substantial latent CY capacity. This
is a second reason why U.S. TEU per gross acre looks low compared to crowded Asian and
European terminals.

Exhibit 9: CY Capacity Utilization
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Container Crane Metrics

The following two metrics tell more in combination than either reveals separately.
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Annual Vessel Calls per Crane. A marine terminal may use anywhere from one to five cranes
to discharge and load a containership. A low number of calls per crane (Exhibit 10) suggests that
either there are relatively few vessel calls or that the average call discharges and loads a large
number of containers. The low number for LALB is due to the size of the vessels; large vessels
require more cranes on each call.

Exhibit 10: Annual Vessel Calls per Crane
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Annual TEU per Crane. Annual TEU per crane (Exhibit 11) reflects overall port or terminal
performance and balance. A low figure suggests that cranes are being used to handle either
relatively few vessels or relatively few TEU from each vessel. The lowest numbers are at
Baltimore, Philadelphia, and Portland, which receive relatively few calls. The low figure at
Oakland reflects excess crane capacity there.

Exhibit 11: Annual TEU per Crane
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Exhibit 10 and Exhibit 11 together indicate that the ports of Charleston, Savannah, Port
Everglades, and New Orleans have very high container-crane productivity. In fact, the situation
is more complex, as they combine high crane efficiency (moves per working hour, a metric that
is not consistently available) and a large number of calls by smaller vessels. At Port Everglades,
the ratios are artificially increased by inclusion in the data of TEU volumes that are handled by
barge or self-unloading ships without the use of shore-side cranes.

Berth and Vessel Metrics

Annual Vessel Calls per Berth. Exhibit 12 displays annual vessel calls per berth, which is the
first factor in berth utilization and productivity. There is some ambiguity when terminals have a
long berth face that can be divided in different ways, as the number of berths can vary from time
to time. These data also show the large number of vessel calls at Charleston, Savannah, and New
Orleans, reflected in the crane productivity metrics.

Exhibit 12: Annual Vessel Calls per Berth
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Vessel Size Ratio (Average Vessel TEU Capacity vs. Maximum Vessel TEU Capacity).
Comparing the average vessel size being handled to the maximum possible vessel size for the
available draft (Exhibit 13) indicates how much of the inherent draft and berth length is being
used. This ratio can reach 100% if the port is being served by a fleet of maximum-sized vessels,
or if tides or light loading are being used to bring in vessels that would otherwise exceed the
available draft. Savannah, Mobile, Houston, and Portland show this effect.
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loads on each vessel; and NYNJ has a combination of factors. Ports with a large number of
available berths, such as Baltimore and Oakland, show much lower averages.

Exhibit 15: Annual TEU per Berth
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Berth Call Utilization (Vessel calls per berth vs. maximum calls per berth). The simplest
way to gauge berth capacity utilization is to compare the number of vessels handled (calls) with
the maximum that could have been handled (Exhibit 16). The number of vessels that could have
been handled must usually be estimated, and is set for this study at 208 per year (80% of a one-
per-weekday maximum of 260). The number that can be handled is also affected by the number
of containers that must be discharged and loaded for each vessel.

Exhibit 16: Berth Call Utilization
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Berth TEU Utilization (Annual TEU per berth vs. maximum TEU per berth for maximum
vessel size). A more complex look at berth utilization takes into account the maximum TEU that
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persistent driver shortage. Some Southern California drayage firms were offering signing
bonuses for new drivers. Transportation Worker Identification Credential (TWIC) requirements
have further reduced the pool of drivers eligible for port drayage. As trade recovers, there could
be a shortage of drayage drivers.

Finally, this report does not address the need for trained personnel to operate expanded terminals.
Labor supply cannot be taken for granted. A major contributor to the 2004 peak season
congestion in Southern California was a Longshore labor shortage. The pool of Longshore labor
has since expanded, but has shrunk somewhat as Longshoremen idled by the recession have
moved to other jobs.

Approach

The study began by simultaneously reviewing the technical and industry literature to determine
how port productivity could and should be measured, and assembling the available data into a set
of marine terminal profiles. These profiles were assembled to serve as the basis for data
analysis, and are presented as a stand-alone report appendix (Appendix C).

The study team also undertook on-line surveys of major customers (importers, exporters, 3PLs),
and drew on surveys of drayage drivers and companies being conducted for other projects. The
study team also examined parallel metrics for rail intermodal terminals. Analysis of the data
focused on port productivity, capacity, and utilization metrics that could be developed from data
that were consistently available for major container ports and terminal, or data that is often
available and which could become consistently available. This analysis yielded a set of over 15
useable metrics that, together, are far more revealing than global measures, such as TEU per
gross acre. These measures can be used to understand the operations of a single port, to
understand the differences between ports, to benchmark port performance against U.S. averages
or regional revenues, and to locate candidate best practices.
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IV. Proposed Productivity Measures

Approach

Based on the conceptual discussion covered in preceding sections, the study team defined a
broad set of potential metrics for port productivity, capacity, and utilization. These metrics were
then supported by an initial collection of port and terminal data.

The study team analyzed the following major container ports (Exhibit 31).

Exhibit 31: Major Ports Analyzed

North Atlantic South Atlantic Gulf West Coast

Boston Charleston Mobile
Los Angeles/
Long Beach

New York/New Jersey Savannah New Orleans Oakland

Philadelphia Jacksonville Houston Portland

Wilmington Port Everglades Tacoma

Baltimore Miami Seattle

Virginia

Data were compiled for each major marine container terminal at these ports in a set of profiles
using a common format. The terminals profiles are provide as a standalone appendix (Appendix
C). Volume figures used throughout this report are compared to 2008 volumes reported to the
American Association of Port Authorities (AAPA). As has been widely reported, 2009 cargo
volumes were down 10% to 30% from 2008, so using 2009 volumes would artificially inflate
estimates of reserve capacity. It is also likely that the major container ports will have somewhat
more reserve capacity than was estimated herein until trade recovers.

Proposed productivity measures as discussed below and illustrated by charts for the initial data
collection. Port data values are summarized in a separate section

Land Use Measures

In general, U.S. container terminals handle fewer annual TEU per acre than their European or
Asian counterparts. Most of the difference is attributable to lower utilization of land rather than
lower productivity of cranes, labor, or other operating inputs. The lower cost and greater
availability of land at U.S. ports has enabled terminals and their operators to expand horizontally
rather than vertically.

No two container terminals are exactly alike, despite having a great deal in common. Port
planners and terminal operators have preferences for different operating types and
configurations, and those preferences change over time. Moreover, each terminal design must be
adapted to its site. These differences are particularly apparent in the definition and configuration
of the container yard (CY). There are frequently disparities between what the port lists as CY
acreage and what the consultant team identifies as working CY acreage from aerial photos.
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TEU/acre because it completely eliminates truck aisles in the stacks and relies on an adjacent
near-dock rail terminal instead of devoting on-dock space.

Exhibit 35: High Density Outer Harbor Terminal Concept

Source: Ports America

TEU per Acre

TEU per acre, meaning gross terminal or port acres, is a commonly used but deceptive metric.
Many U.S. container terminals devote substantial portions of their footprint to rail yards or
ancillary facilities that would not be present in Asian or European terminals. Annual TEU per
CY acre is a much more revealing metric, as it compares throughput (annual TEU) with the
inputs directly used (CY acres). Exhibit 36 shows both measures for comparison.

Exhibit 36: TEU per Gross and CY Acre
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Annual TEU/Gross Acre
Annual TEU/CY Acre

In 2008, these ports averaged about 2,307 TEU per gross acre. The average throughput for
actual CY space was 4,842 TEU per acre, a more accurate basis of comparison. Los Angeles and
Long Beach were averaging over 10,000 TEU per CY acre, and several US ports were at 6,000
or more.






















































































































































































