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Agenda 

• Introduction to TEC 

• Why We Need to Understand Existing 

Operations In The Planning Phase 

• Better Understanding of Project Needs and 

Requirements 

• Model Input 

• Case Study – Philadelphia Packer Avenue 

Marine Terminal 

• Case Study – Port of Portland, Terminal 6 

• Discussion/Questions 
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TEC Inc. 
• Founded 1990 

• 250+ Staff 

• Headquartered in Charlottesville, VA 

• 20 Offices 

• Environmental – Engineering - Architecture 

• Environmental Planning 

• Asset Management 

• Port Planning & Engineering 
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Why We Need to Understand 

Existing Operations and Conditions 

 • Better Understanding of All Project Needs 

• Most are more than just “Maximize Throughput” 

• Sometimes The Plan Also Needs To Improve 

“Deficiencies” and Eliminate Constraints 

• Especially Critical if Planning Improvements 

For An Older, Existing Terminal; 

• Provides opportunity to incorporate all 

infrastructure requirements into Project 

Planning and Phasing. 
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The Initial Planning Task 

• The Planning Process Should Begin with a 

Thorough   Review of Existing Operations and A 

Review of Facility/Equipment Conditions 

• Typical Scope Might Include: 

• Kick-off Meeting To Agree on Overall Objectives 

• Review of Existing Operations and Any Unique 

Terminal Requirements 

• Inventory of Existing Conditions and Facilities 

–  Equipment Inventory and Assessment 

• Identify Critical Issues Relevant to Existing 

Terminal and Operations 

• Prepare Summary Operational Criteria Report 
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This Information Will Also Serve As 

Input To Various Capacity Models 

• TEC’s Capacity Model dependent on analysis of base 

terminal operational data: 

– Berth (Number of STS Cranes; Berth Utilization Factors; 

Crane Productivity; etc.) 

– Container Yard (CY); (Type of Equipment; Dwell Times; 

Size; MTs; Chassis, Buildings, etc.) 

– Gate (Number of Stages; Equipment Used; Processing 

Time; etc.) 

• The Models Will Determine “Theoretical” Capacity 

for Both Current and Future Conditions 

• But That Is Only Part of The Planning Need 
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Case Studies 

Philadelphia’s Packer Avenue Marine 

Terminal (PAMT) 

 

And 

 

Portland’s Terminal 6 
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Philadelphia’s Packer Avenue Terminal 
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Packer Avenue Marine Terminal 

• Facilities Include: 

– 6 berths - 3,800 linear ft. (1,158.24 m.) of 

marginal wharf and 1 RO/RO Berth 

– 290,000 sq.ft. dry/heated warehousing capacity 

– 2,200,000 cu.ft. refrigerated warehousing 

capacity 

– 1160 Reefer Plugs 

– 7 container cranes (45-375 Tons) 

• Refrigerated Containers (Reefers) 42% of 

Cargo Volume 

 



AAPA Marine Terminal Management Training Program 2011 

PAMT Objective 

• Goal:  To develop a “state-of-the-art”  marine 

cargo terminal in the Port of Philadelphia that is 

capable of supporting high speed vessels (aka 

“FastShip”). 

• Planning Team Selected: 

– Urban Engineers (Prime);  

– TEC   

– HPC     

– Halcrow   
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Initial Inventory and Facility Conditions Report 

Helped To Determine Terminal Physical 

Constraints 
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From The Constraints Map An Initial 

Improvement Program Was Recommended 

Using Existing Equipment (Reach Stackers) 
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Inventory and Facility Conditions Report Help 

To Determine Other Obstacles And Constraints 
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Operational Details - PMAT 
Reefer    Section A Section B Section C TOTAL 

Existing Yard Plugs 810 231 156 1,197 

Existing Building Plugs (not used in analysis) 10 10 10   

Dwell Time (Days) 6 6 6   

Cycles / Year 60 60 60   

Reefer Throughput Capacity 48600 13860 9360 71,820 

Optimization 85% 85% 85%   

Theorhetical Maximum Capacity (annual) 41310 11781 7956 61,047 

  

Dry Containers Section A Section B Section C TOTAL 

Total Ground Slots (teu) 951 1,302 446 2,699 

Maximum Stacking Height 3 3 3 3 

Average Stacking Height 2 2 2 2 

Cycles / Year 52 52 52 52 

Total Throughput (teu) 98,904 135,408 46,384 280,696 

Import Percentage 65.75% 65.75% 65.75% 65.75% 

Import Groundslot Capacity (teu) 65,029 89,031 30,497 184,558 

Export Percentage 34.25% 34.25% 34.25% 34.25% 

Export Groundslot Capacity (teu) 33,875 46,377 15,887 96,138 

Empties Section A Section B Section C TOTAL 

Total Ground Slots (teu) 383 694 0 1,077 

Maximum Stacking Height 4 3 0 3 

Average Stacking Height 3.5 2 0 2 

Cycles / Year 30 52 0 52 

Total Throughput (teu) 40,215 72,176 0 112,008 
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Phasing Analysis Driven By Reefer 

Requirements 
Capacity During and After Reconstruction of Module A 

 

  

 

 
 

Capacity During and After Reconstruction of Module B  
 

 

Total After Total During Reconstruction w/o A 

Dry Capacities TEU  368,987  213,832 

Reefer Capacities TEU  187,732  24,868 

MT Capacities TEU  124,825 85,461 

Total TEU  681,544  324,161 

Total After Total During Reconstruction w/o B 

Dry Capacities TEU  392,108 170,895 

Reefer Capacities TEU  189,536 62,234 

MT Capacities TEU  140,422 85,461 

Total TEU  722,065 318,589 
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Used Existing Data To Determine Best 

Phasing Plan 

B A 
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    Yard Capacity (GS) 

Total 41,000 TEU 

Reefer  3,000 plugs  

Dry 13,500 TEU 

MT 18,500 TEU 

Highlights: 

     6 9     Quay Cranes 

       34     RTGs 

       16      In lanes 

       10      Out lanes 

 Throughput Capacity  

Total 1.18m TEU 

Reefer 0.25m TEU 

Dry 0.47m TEU 

MT 0.46m TEU 

 29 Jockey Trucks 

 14 MT Handler 
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PMAT was Planned to Add “FastShip” 
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The Initial Inventory and Assessment 

Was Critical 

• To Identify Critical Operational Elements 

That Needed To Be Incorporated Into The 

Phasing Plan 

• To Identify Physical Constraints and 

Obstacles To Reconfiguring The Terminal; 

• To Develop A Phasing Program That 

Allows The Operator to Maintain Terminal 

Operations During Reconstruction  
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Port of Portland Terminal 6 
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Port of Portland Terminal 6 

• The Largest Container Terminal At The 

Port of Portland; 

• Port of Portland Was Negotiating A 30-year 

Concession with a private Terminal 

Operator – ICTSI 

• TEC Inc. Was Serving as ICTSI Technical 

Consultant For Terminal Planning 
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As Part Of The Development Plan -A 

Detailed Facility Condition 

Assessment Was Conducted 

• ICTSI Needed To Know Current Conditions 

of Facilities and Equipment; 

– Determined Annual Maintenance Budget; 

– Project Remaining “Useful-Life” of all 

Facilities and Equipment; 

– Project Re-Capitalization Costs Over Period of 

Concession; 

– Develop Capital Expense Model under Several 

Growth Scenarios 
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• Engineering Evaluation 

• Inventory of all assets in integrated system, 

logically grouped 

• Identify deficiencies, or “deferred maintenance”  

including cost estimates 

• Establish general conditions and remaining useful 

life of assets 

• Establish major maintenance and recapitalization 

requirements 

 

 

Facility Condition Assessment  
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Asset Summary Reports 
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Deficiencies & Work Packages 
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Maintenance & Recapitalization 

Schedules 
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Three Alternative Growth Scenarios 

Were Introduced  

• Alternative 1 - Reduced volumes through 2012, 

then 3% growth of imports, exports, and empties; 

• Alternative 2 - No growth to 2012, then 6.3% 

growth for imports, 2.1% growth for exports, and 

empties to balance; 

• Alternative 3 - No growth to 2012, then increase 

throughput to 350,000 teu (new service), followed 

by 7.0% growth for imports, 3.0% growth for 

exports 
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Summary of Alternatives 
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Capital Costs and Timing Under 

Each Alternative Was Determined  

• Current Terminal Capacity Was 

Determined; 

• Expansion Requirements For Each 

Alternative Was Determined; 

• Three Implementation Plans Were 

Developed Based on Both The Need To 

Replace Facilities and Expand For Growth 

• New Capital Costs Were Forecasted Under 

Each Alternative 
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Infrastructure Expense Were 

Projected Under Each Alternative 

• Showing maintenance, deficiencies, 

recapitalization, and expansion in 5-year 

increments 

• Highlights major costs by year 

• Identified Major Recapitalization and 

Expansion Projects, By Year 

– Identified Required Projects For Each 

Alternative 

 



AAPA Marine Terminal Management Training Program 2011 

Terminal 6 Alternative 3 

Phase 1 Plan; - 2010 - 2014 
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Terminal 6 Alternative 3 

Phase 2 Plan- 2015 - 2019 
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Terminal 6 Alternative 3 

Phase 3 Plan - 2020 - 2024 
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Terminal 6 Alternative 3 

Phase 4 Plan - 2025 - 2029 
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Terminal 6 Alternative 3 

Phase 5 Plan; 2030 - 2034 
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Summary of Infrastructure Expenses 

and Capital Expansions 
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• A More Detailed Facility Condition Assessment 

Was Required For the Planning Process; 

• A Final Terminal Development Plan was 

Developed Based On Various Growth Scenarios 

and Total Capital Costs: 

– Engineering / Infrastructure Analysis 

– Capital Improvements 

– Expansion Plans 

– Equipment Maintenance / Procurement 

– Financial Requirements & Timeline 

 

Terminal 6 Summary  
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Discussion / Questions 
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Contact Information 

 

Jim Hunt, PE 

Principal Port Engineer 

275 West Street 

Annapolis, Maryland 21401 

email: jwhunt@tecinc.com 

410.990.0299 
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