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For day-to-day operations, the TraPac Terminal at the Port 
of Oakland relies on an agile work force, a flexible fleet of 
container-moving equipment, and sophisticated scheduling 
techniques to coordinate the flow of thousands of containers 
across its facility. And to find solutions that keep TraPac ahead of 
burgeoning demand, the terminal often relies on AECOM – a 
global design consultant that has delivered decades of local service 
to Port of Oakland tenants.

The berth of U.S. containerization 
The Port of Oakland was the first U.S. port to design marine 
terminals specifically for container operations. The initial two-
berth installation, now known as the Ben Nutter Container 
Terminal, was completed in 1965 on a greenfield site adjacent 
to the Alameda/Oakland estuary. The gambit paid off; in 1962, 
Oakland was processing about 2.5 million tons of cargo a year.  
By 1972, the volume had jumped to 6.5 million tons.

Market specialization
Each of the gateway terminals on the West Coast has its own 
traditional market. The ports of Los Angeles and Long Beach are 
primarily import destinations. Large ships come in to offload, 
often taking empty boxes back to the Pacific Basin. With its 
large outbound volume of regionally produced electronic and 
agricultural products, Oakland is somewhat more balanced in terms 
of imports and exports. In fact, Oakland has become a second port 
of call for Southern California ports; ships that initially offload in 
Long Beach and Los Angeles will often proceed to Oakland to 
pick up Asia-bound cargos. The robust Northern California market 
consumes a large portion of the imports arriving at Oakland, with 
only 20-30% of that cargo proceeding inland by truck, rail, or both. 

Market expansion
With the global economy surging (notwithstanding the recent 
downturn), the Port of Oakland needed to expand. So as 
container operations grew, sites adjacent to Oakland’s Ben Nutter 
Terminal were developed into additional container terminals. 
These early 40- to 60-acre terminals were wheeled operations, 
usually serviced by one berth, with containers stored in the yard 
one-high on street chassis.

AECOM’s involvement at the Port
AECOM Technology Corporation, a global design firm, has been 
involved in design, master planning, and program/construction 
management for Port of Oakland clients over the past 40 years. 
The firm has supported TraPac’s evolution for almost 20 years.

Evolution of the TraPac terminal
The initial TraPac Terminal – operated by TraPac, a subsidiary 
of Mitsui O.S.K. Lines Ltd. – was designed in 1993 by a unit of 
AECOM (JWD Group at the time). It was primarily a wheeled 
operation. AECOM later designed terminal enhancements to 
increase efficiency and container storage capacity by grounding 
empty containers and introducing top-pick operations. 

With the advent of the double-stack container train and the 
introduction of post-Panamax container vessels in the Pacific, the 
Port of Oakland became a major gateway linking Asia to North 
America. The surge in capacity helped the global economy evolve 
and prosper, and this expansion induced TraPac to implement 
newer technologies. An AECOM-designed rubber-tired gantry 
(RTG) system was incorporated into the TraPac Terminal to 
further densify container operations and improve container 
selectivity. Leaving most containers on wheeled chassis was 
no longer feasible; the terminal had to stack containers on the 
ground to accommodate increased throughput.

The last precious chunk of land
Some relief was forthcoming; after the Oakland Naval Supply 
Center was closed and the U.S. Navy ceded the land to the Port 
of Oakland, the Port launched a building campaign known as the 
Vision 2000 program. AECOM provided master planning and 
design services to the port, adding two new world-class container 
terminals and the new BNSF intermodal rail terminal to the Port’s 
inventory. This was accompanied by consolidation and expansion 
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of the UP and SP intermodal rail facilities. The concurrent 
realignment of Seventh Street gave TraPac an additional 12 acres of 
space, which AECOM designed to accommodate two new RTG 
runways and additional top-pick container storage.

With container ships getting ever larger and intermodalism 
taking hold, Oakland’s container terminals needed to expand even 
further. Matson Navigation moved to a larger terminal, freeing 
up some land for further development. In 2004–2005 AECOM 
provided master planning services to divide this property into 
the two adjacent terminals. AECOM also worked on a team with 
Liftech Consultants to upgrade and expand the old Matson wharf 
facilities to accommodate modern container cranes. This allowed 
both Ben Nutter and TraPac to increase their berth and yard 
storage capacities.

During 2004–2006, AECOM provided master planning 
and conceptual design services to expand the container yard 
and upgrade TraPac’s truck entry and exit gate facilities. New 
technologies using OCR and PTZ cameras were incorporated 
to accelerate processing at the gate. AECOM is currently helping 
TraPac design a further gate expansion, adding two new high-
technology entry gate lanes to accommodate heavier projected 
traffic flows.

Increasing throughput 
With just two berths to service incoming ships, the TraPac Terminal 
is one of Oakland’s smaller operations. But as terminal manager 
Mike Porte points out, “TraPac processes several hundred trucks 
a day, which translates into 900 to 1,200 gate moves per day. And 
the five or six ships that berth at TraPac every week generate some 
2,500 to 3,500 container moves of their own. It is a lot of activity.”

Since terminal enhancements have to be implemented without 
impeding live operations, Porte sees the current economic 
downturn as an opportunity to upgrade the terminal before 
demand rebounds. Several initiatives are under way to help the 
TraPac Terminal densify and work smarter and faster. 

Porte explains: “We’re transitioning into an upgraded system that 
uses radio frequency identification, optical character recognition, 
and GPS technology in order to better track cargo handling 
equipment – all of which enhances processing efficiencies. We 
tasked AECOM to design an in-gate project so we can make 
the physical truck movements more efficient as well. With their 
intimate knowledge of our operations, they were the logical pick.”

By the numbers
The TraPac Terminal handles all those trucks and containers 
– several thousand every week – with a surprisingly small staff. 
Porte explains: “Let’s say a ship requires 600 to 700 moves, and the 
load is spread out where we could use three cranes on one shift. 
We’d assign, on average, 20 or so people per crane, and that total 
of 60–65 people would be able to process 25 to 35 units per hour 
per crane. We also normally have 15 to 30 people handling gate and 
yard operations, plus a maintenance staff of 15–20 on duty per day.” 

Simulation modeling
Throughput speed is essential, so the terminal makes the most of 
the space it has. “We have to know where we can put containers 
at all times. If a ship is delayed we may have to find a new space 
for its inbound or outbound load, so we have to be prepared to 
plan space allocations hour by hour and day by day, as well as 
week to week,” says Porte. 

AECOM’s proprietary simulation modeling software packages 
are helping with that. Developed in-house to meet the fluid needs 
of the terminal, ‘SimMod’ is used to model and integrate break 
bulk, containers, rail, and truck operations. The system predicts 
berth capacity, yard operations, and traffic flows. It also is used to 
properly size gate facilities and determine the associated truck 
queuing space at each stage of the gate process. 

Design decisions are based on these modeling tools, which can 
also measure environmental effects, pollution, wait times, and the 
impact of design decisions. SimMod can show the best array of 
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cranes, forklifts, space allocations, and manpower assignments to 
handle a ship visit expeditiously. The simulator can be tuned to 
support any terminal’s operations. 

Security
While all that cargo is being moved between ships and trucks, the 
terminal must work closely and effectively with the Transportation 
Security Administration. Containers exiting the gate pass through 
a series of radiation detection portals. Selected containers are 
arrayed in the yard for inspection by mobile units that can detect 
explosives and contraband. All truck operators are required to 
carry a Transportation Worker Identification Credential (TWIC) 
card. If an incoming truck or operator cannot be electronically 
verified, the load is diverted to a centralized inspection point so 
that the gate isn’t tied up while the problem is resolved. 

What’s next for the TraPac terminal?
Automation
Globally, AECOM has been providing master planning services 
for automated container handling systems for over 15 years. Labor 
negotiations finally broke through the logjam blocking domestic 

automated terminals in the early 2000s – and APM Terminals 
(APMT) opened the United States’ first automated terminal at 
the Port of Virginia in 2007.

With no more real estate available, TraPac’s Mike Porte is 
constantly looking for better ways to manage the assets he can 
control. So he is particularly interested in APMT’s automated 
system in Virginia; it uses artificial intelligence to process 
containers day and night. Porte explains: “When we take 
containers off a ship, we initially just stack them as they come. 
Inevitably, some consignee will want a container that’s at 
the bottom of the pile. A machine operator expends time and 
money getting to it. But with the automated system, yard cranes 
could continue to operate after the gate closes at night. As one 
important example, they could move import containers toward 
the truck-loading end of the stacks and export containers 
to the ship-loading end. This process, combined with a gate 
appointment system, can make the right box available at the 
right time. The system concurrently pre-stacks containers for an 
outgoing ship. The automated system essentially just continues to 
‘sort the deck,’ affording greater optimization and efficiency. We’re 
taking a hard look at that innovation.” 

Accommodating union concerns
Unions are concerned about automation; they have a legitimate 
interest in preserving jobs and protecting workers in an 
inherently hazardous environment. The terminal works hard to 
accommodate those concerns without degrading its competitive 
position. As Porte points out, one automation agreement included 
provisions to offset job losses in cargo handling with guaranteed 
maintenance work. Porte also notes that “increasing automation 
in the yard means there could be relatively more ‘office 
environment’ types of jobs. For union workers who make that 
transition, that’s a much safer working condition.” 

Environmental concerns
TraPac shares the Port’s commitment to being a good 
environmental steward. To meet requirements established by the 
California Air Resources Board (CARB), the terminal ensures 
incoming trucks comply with CARB emission limits. Gate 
processing software helps minimize the pollution generated by 
idling trucks. The Port Authority and TraPac Terminal are looking 
into retrofitting its berths to support ‘cold ironing,’ an innovation 
that supplies shore-based electrical power to docked ships. This 
allows them to turn off their engines and auxiliary generators 
while at berth. Three plugs are being considered for each berth 
so that most retrofitted ships – regardless of design or docking 
configuration – can plug into the regional grid once the system is 
implemented.

Conclusion
The global economic downturn has tempered the demand 
for increased velocity and throughput at West Coast container 
terminals. The TraPac Terminal is using the lull to upgrade its 
systems – mechanical, electrical, and operational – before the 
crush resumes. And modern technology is driving the TraPac 
Terminal’s growth and competitive standing in the dynamic 
marine community.
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The TraPac terminal services five or six ships each week, generating some  
2,500 to 3,500 container moves.


