
USEPA – Office of Transportation & Air 
Quality
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Currently, U.S. Truck and Rail (freight)
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35 Billion 35 Billion 
GallonsGallons

2003

45 Billion 45 Billion 
GallonsGallons

2012



Change in GHGs from Major 
Transportation Sources, 1990-2005
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Freight Trucks
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SmartWay Tranport Partnership 
The Shipper-Carrier Relationship

2012 Goals:
150 million barrels of oil each year (12 million ca rs off the road)
33-66 million metric tons CO2 annually



Core Program: SmartWay Partnership
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How does the Partnership currently work?
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Some of the 900+ SmartWay Partners

Drive approximately 600,000 trucks - Travel nearly 51 billion miles per year 
Save over 540 million gallons of diesel fuel per year Save the trucking industry 
over $2 billion in annual fuel and maintenance costs and the planet 6 Million 
tons of carbon dioxide by the end of  2008.



Economic Benefits



The SmartWay Truck

A SmartWay Truck is 20 to 25% more efficient than a n 
average truck on the road today.



SmartWay Upgrade Kit Example

For a truck traveling 100,000 miles/year @ 6 mpg (1 6,667 gallons /year)
- Fuel savings: 2,833 gallons @ $2.50/gallon ��� �

$7,083/year
- Payback period: $16,500 / $7,083 ��� � ~2.3 years

- or a 5 year loan @ 12% APR:



SmartWay Financing 
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FLEET Model: A GHG Inventory Tool - Characterize 
Existing Fleet Performance & Evaluate Improvements



Supply Chain Model
Shipper
Interface

Trucking Rail Aircraft
Ports/

Terminals
Drayage OGVs

Short Sea
Shipping/

Barge
Logistics

Others



Dray Study Objectives
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COMPATIBILITY 
WITH FLEET 

MODEL, REALISM 
FOR INDUSTRY 
CONFIDENCE
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DETAILED, 
ACTIVITY-BASED 

MODEL WITH 
FLEXIBLE INPUTS



Modeling Complex Drayage Flows
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Graphic courtesy of the Port of Long Beach



DrayFLEET Activity Model Information Flow

Activity Trips %
Duration 
(Minutes)

Waiting 
Time

Travel 
Time

Distance 
(Miles) Idle % Creep  % Transient % Cruise  %

                              - 0 1.8 15.4 39.9

Inbound Trip

Inbound Containers 4,470,200              88%

Loaded Containers 1,216,529              24% 0 -                 0 0.0 16.6% 7.0% 18.5% 57.8%

Empty Containers 3,253,671              64% 0 -                 0 0.0 16.6% 7.0% 18.5% 57.8%
Chassis 101,595                 2% 12 -                 12 5.0 16.6% 7.0% 18.5% 57.8%

Balanced Bobtail 507,977                 10% 23 -                 23 10.0 16.6% 7.0% 18.5% 57.8%
Total Trips 5,079,773              100%

IB Queuing & Gate

Outside Queuing 5,079,773              100% 15 7                8 0.3 0% 100% 0% 0%
Queuing Bypass -                             0% 3 1                2 0.3 0% 50% 50% 0%
Trouble Window 253,989                 5% 30 29              1 0.1 0% 50% 50% 0%

Yard Activity

Pick up Loaded Container on Chassis 3,482,003              38% 30 23              7 1.0 0% 50% 50% 0%
Pick up Empty Container on Chassis 1,050,213              11% 30 23              7 1.0 0% 50% 50% 0%

Locate & Pick up Bare Chassis 103,005                 1% 30 23              7 1.0 0% 50% 50% 0%
Drop Loaded Container on Chassis 1,216,529              13% 30 23              7 1.0 0% 50% 50% 0%

Average Speed (MPH)

Activity Trips %
Duration 
(Minutes)

Waiting 
Time

Travel 
Time

Distance 
(Miles) Idle % Creep  % Transient % Cruise  %

                              - 0 1.8 15.4 39.9

Inbound Trip

Inbound Containers 4,470,200              88%

Loaded Containers 1,216,529              24% 0 -                 0 0.0 16.6% 7.0% 18.5% 57.8%

Empty Containers 3,253,671              64% 0 -                 0 0.0 16.6% 7.0% 18.5% 57.8%
Chassis 101,595                 2% 12 -                 12 5.0 16.6% 7.0% 18.5% 57.8%

Balanced Bobtail 507,977                 10% 23 -                 23 10.0 16.6% 7.0% 18.5% 57.8%
Total Trips 5,079,773              100%

IB Queuing & Gate

Outside Queuing 5,079,773              100% 15 7                8 0.3 0% 100% 0% 0%
Queuing Bypass -                             0% 3 1                2 0.3 0% 50% 50% 0%
Trouble Window 253,989                 5% 30 29              1 0.1 0% 50% 50% 0%

Yard Activity

Pick up Loaded Container on Chassis 3,482,003              38% 30 23              7 1.0 0% 50% 50% 0%
Pick up Empty Container on Chassis 1,050,213              11% 30 23              7 1.0 0% 50% 50% 0%

Locate & Pick up Bare Chassis 103,005                 1% 30 23              7 1.0 0% 50% 50% 0%
Drop Loaded Container on Chassis 1,216,529              13% 30 23              7 1.0 0% 50% 50% 0%

Average Speed (MPH)

TERMINAL 
ACTIVITY TALLY SHEETS

Activity
Number of Drayage Trip Legs 16,960,234        16,294,855        4,698,532      4,698,532      12,261,702    11,596,323    
Total Drayage VMT 140,024,388      126,024,012      80,325,238    81,549,084    59,699,150    44,474,928    

Duty Cycle
Idle  Minutes 401,336,571      403,490,198      195,499,880  197,338,952  205,836,691  206,151,246  
Creep Minutes 125,814,428      142,001,540      53,103,332    66,053,806    72,711,096    75,947,734    
Transition Minutes 135,657,681      135,054,073      64,602,898    67,831,566    71,054,784    67,222,507    
Cruise Minutes 294,590,693      272,948,585      132,581,414  132,410,724  162,009,280  140,537,862  
Total Minutes 957,399,374      953,494,396      445,787,524  463,635,047  511,611,850  489,859,349  
Idle 41.9% 42.3% 44% 43% 40% 42%
Creep 13.1% 14.9% 12% 14% 14% 16%
Transition 14.2% 14.2% 14% 15% 14% 14%
Cruise 30.8% 28.6% 30% 29% 32% 29%

Total Drayage

Default Scenario Default

Default

Activity Outputs Scenario

Empty/Chassis/Bobtail

Empty/Chassis/Bobtail

Scenario Default

Total Drayage

Loaded Containers

Loaded Containers

Emissions Outputs Scenario Default Scenario Default Scenario

Activity
Number of Drayage Trip Legs 16,960,234        16,294,855        4,698,532      4,698,532      12,261,702    11,596,323    
Total Drayage VMT 140,024,388      126,024,012      80,325,238    81,549,084    59,699,150    44,474,928    

Duty Cycle
Idle  Minutes 401,336,571      403,490,198      195,499,880  197,338,952  205,836,691  206,151,246  
Creep Minutes 125,814,428      142,001,540      53,103,332    66,053,806    72,711,096    75,947,734    
Transition Minutes 135,657,681      135,054,073      64,602,898    67,831,566    71,054,784    67,222,507    
Cruise Minutes 294,590,693      272,948,585      132,581,414  132,410,724  162,009,280  140,537,862  
Total Minutes 957,399,374      953,494,396      445,787,524  463,635,047  511,611,850  489,859,349  
Idle 41.9% 42.3% 44% 43% 40% 42%
Creep 13.1% 14.9% 12% 14% 14% 16%
Transition 14.2% 14.2% 14% 15% 14% 14%
Cruise 30.8% 28.6% 30% 29% 32% 29%

Total Drayage

Default Scenario Default

Default

Activity Outputs Scenario

Empty/Chassis/Bobtail

Empty/Chassis/Bobtail

Scenario Default

Total Drayage

Loaded Containers

Loaded Containers

Emissions Outputs Scenario Default Scenario Default Scenario

VMT & EMISSIONS 
SUMMARY

Primary Inputs Scenario Default Scenario Default

Calendar Year Wtd. Avg. Miles from Port 25                      25

Annual TEU 15,559,000         15,559,000         Weighted Avg. Crosstown Miles 10                      10
Avg. TEU/Container 1.85 1.85 % of empties supplied from depots 1% 1%
Inbound Share 51% 51% % of empties returned to depots 1% 1%
Inbound Empty % 1% 1% % of empties reused for loads 2% 2%
Outbound Empty % 64% 64%
Rail Intermodal Share 45% 45% Average Labor Cost per Hour 12.00$               12.00$                     
Barge/Transhipment Share 0% 0% Average Fuel Price 2.90$                 2.90$                       
Inter-Terminal Dray Share 1% 1%

Avg. IB Gate Queue Minutes 15 15
Avg. Container Yard Min. per Transaction 30 30
% of empties off-hired/stored 10% 10%

Stacked Terminal? No 0% No
Wtd. Avg. Miles from Port 14                       14                       On-Dock Rail? Yes 40% Yes
Avg. IB Gate Queue Minutes 5 5 Automated Gates? No 0% No
Avg. Yard Minutes per Transaction 15 15 Extended Gate Hours? Yes 90% Yes
% of rail empties returned to depots 1% 1% Container Info System? Yes 90% Yes

Virtual Container Yard? No 0% No
Wtd. Avg. Miles from Port 4                         4 Neutral Chassis Pool? No 0% No

Annual Activity Pollutant (annual tons)
Number of Drayage Trip Legs 16,960,234         16,960,234         HC 226                    226                    -                               
Total Drayage VMT 140,024,388       140,024,388       CO 1,324                 1,324                 -                               
Total Drayage Minutes 957,399,374       957,399,374       Nox. 5,215                 5,215                 -                               
Fleet Required (FTE Tractors) 5,383                  5,383                  PM10 175                    175                    -                               

Annual Duty Cycle Totals PM2.5 152                    152                    -                               
Idle  Minutes 401,336,571       401,336,571       Total Emissions 7,093                 7,093                 -                               
Creep Minutes 125,814,428       125,814,428       Fuel Use and Total Cost
Transient Minutes 135,657,681       135,657,681       Fuel - Gallons 31,116,531        31,116,531        -                               
Cruise Minutes 294,590,693       294,590,693       Total Cost 522,453,132$    522,453,132$    -$                             

Port

Marine Terminals

Port/Terminal Initiatives

% In Use

Drayage Cost

Default

Primary Inputs

Shippers/Consignees

Intiative Inputs Scenario

Drayage Total

Change

Rail Terminals

Drayage Total

Emissions Outputs

Drayage Total

Container Depots

Drayage Total

Scenario DefaultActivity Outputs Scenario Default

����

Primary Inputs Scenario Default Scenario Default

Calendar Year Wtd. Avg. Miles from Port 25                      25

Annual TEU 15,559,000         15,559,000         Weighted Avg. Crosstown Miles 10                      10
Avg. TEU/Container 1.85 1.85 % of empties supplied from depots 1% 1%
Inbound Share 51% 51% % of empties returned to depots 1% 1%
Inbound Empty % 1% 1% % of empties reused for loads 2% 2%
Outbound Empty % 64% 64%
Rail Intermodal Share 45% 45% Average Labor Cost per Hour 12.00$               12.00$                     
Barge/Transhipment Share 0% 0% Average Fuel Price 2.90$                 2.90$                       
Inter-Terminal Dray Share 1% 1%

Avg. IB Gate Queue Minutes 15 15
Avg. Container Yard Min. per Transaction 30 30
% of empties off-hired/stored 10% 10%

Stacked Terminal? No 0% No
Wtd. Avg. Miles from Port 14                       14                       On-Dock Rail? Yes 40% Yes
Avg. IB Gate Queue Minutes 5 5 Automated Gates? No 0% No
Avg. Yard Minutes per Transaction 15 15 Extended Gate Hours? Yes 90% Yes
% of rail empties returned to depots 1% 1% Container Info System? Yes 90% Yes

Virtual Container Yard? No 0% No
Wtd. Avg. Miles from Port 4                         4 Neutral Chassis Pool? No 0% No

Annual Activity Pollutant (annual tons)
Number of Drayage Trip Legs 16,960,234         16,960,234         HC 226                    226                    -                               
Total Drayage VMT 140,024,388       140,024,388       CO 1,324                 1,324                 -                               
Total Drayage Minutes 957,399,374       957,399,374       Nox. 5,215                 5,215                 -                               
Fleet Required (FTE Tractors) 5,383                  5,383                  PM10 175                    175                    -                               

Annual Duty Cycle Totals PM2.5 152                    152                    -                               
Idle  Minutes 401,336,571       401,336,571       Total Emissions 7,093                 7,093                 -                               
Creep Minutes 125,814,428       125,814,428       Fuel Use and Total Cost
Transient Minutes 135,657,681       135,657,681       Fuel - Gallons 31,116,531        31,116,531        -                               
Cruise Minutes 294,590,693       294,590,693       Total Cost 522,453,132$    522,453,132$    -$                             

Port

Marine Terminals

Port/Terminal Initiatives

% In Use

Drayage Cost

Default

Primary Inputs

Shippers/Consignees

Intiative Inputs Scenario

Drayage Total

Change

Rail Terminals

Drayage Total

Emissions Outputs

Drayage Total

Container Depots

Drayage Total

Scenario DefaultActivity Outputs Scenario Default

����

PRIMARY INPUTS

Drop Loaded Container on Chassis 1,216,529              13% 30 23              7 1.0 0% 50% 50% 0%
Drop Empty Container on Chassis 3,253,671              35% 30 23              7 1.0 0% 50% 50% 0%

Drop Bare Chassis 101,595                 1% 30 23              7 1.0 0% 50% 50% 0%
Chassis Flip 45,322                   1% 30 23              7 1.0 0% 50% 50% 0%

Live Lift Container on Chassis -                             0% 30 27              3 0.5 0% 50% 50% 0%
Live Lift Container off Chassis -                             0% 30 27              3 0.5 0% 50% 50% 0%

Total Transactions 9,252,339              100%

Yard Delay & Repair

Yard Delay 179,250                 5% 30 29              1 0.1 0% 50% 50% 0%
Equipment Repair 71,700                   2% 60 53              7 1.0 0% 50% 50% 0%

Outbound Gate & Trip

Outbound Containers 4,532,217              89%

Loaded Containers 3,482,003              69% 5 5                0 0.0 16.6% 7.0% 18.5% 57.8%

Empty Containers 1,050,213              21% 5 5                0 0.0 16.6% 7.0% 18.5% 57.8%
Chassis 103,005                 2% 14 2                12 5.0 16.6% 7.0% 18.5% 57.8%

Balanced Bobtail 444,551                 10% 24 1                23 10.0 16.6% 7.0% 18.5% 57.8%
Total Trips 5,079,773              100%

OB Queuing

Inside Queuing -                             0% 0 5                0 0.0 0% 100% 0% 0%
Trouble Window 92,704                   2% 30 29              1 0.1 0% 50% 50% 0%

Loaded Subtotal 4,698,532              186,980,038               5,082,717              143,503,332                26,807,223               16,669,483                -                               

Bobtail/Chassis/Empty Subtotal 5,461,014              234,481,912               16,125,296            149,859,889                49,985,353               20,590,164                14,046,507               

Marine Terminal Total 10,159,546            421,461,950               21,208,014            293,363,220                76,792,576               37,259,647                14,046,507               

Drop Loaded Container on Chassis 1,216,529              13% 30 23              7 1.0 0% 50% 50% 0%
Drop Empty Container on Chassis 3,253,671              35% 30 23              7 1.0 0% 50% 50% 0%

Drop Bare Chassis 101,595                 1% 30 23              7 1.0 0% 50% 50% 0%
Chassis Flip 45,322                   1% 30 23              7 1.0 0% 50% 50% 0%

Live Lift Container on Chassis -                             0% 30 27              3 0.5 0% 50% 50% 0%
Live Lift Container off Chassis -                             0% 30 27              3 0.5 0% 50% 50% 0%

Total Transactions 9,252,339              100%

Yard Delay & Repair

Yard Delay 179,250                 5% 30 29              1 0.1 0% 50% 50% 0%
Equipment Repair 71,700                   2% 60 53              7 1.0 0% 50% 50% 0%

Outbound Gate & Trip

Outbound Containers 4,532,217              89%

Loaded Containers 3,482,003              69% 5 5                0 0.0 16.6% 7.0% 18.5% 57.8%

Empty Containers 1,050,213              21% 5 5                0 0.0 16.6% 7.0% 18.5% 57.8%
Chassis 103,005                 2% 14 2                12 5.0 16.6% 7.0% 18.5% 57.8%

Balanced Bobtail 444,551                 10% 24 1                23 10.0 16.6% 7.0% 18.5% 57.8%
Total Trips 5,079,773              100%

OB Queuing

Inside Queuing -                             0% 0 5                0 0.0 0% 100% 0% 0%
Trouble Window 92,704                   2% 30 29              1 0.1 0% 50% 50% 0%

Loaded Subtotal 4,698,532              186,980,038               5,082,717              143,503,332                26,807,223               16,669,483                -                               

Bobtail/Chassis/Empty Subtotal 5,461,014              234,481,912               16,125,296            149,859,889                49,985,353               20,590,164                14,046,507               

Marine Terminal Total 10,159,546            421,461,950               21,208,014            293,363,220                76,792,576               37,259,647                14,046,507               

Pollutant (annual tons)
HC 226                    218                    0.30 0.30 0.32 0.29
CO 1,324                 1,275                 1.74 1.79 1.88 1.71
Nox. 5,215                 4,965                 6.73 6.85 7.54 6.75
PM10 175                    166                    0.22 0.23 0.25 0.23
PM2.5 152                    144                    0.20 0.20 0.22 0.20

Total Emissions 7,093                 6,768                 9.18 9.37 10.21 9.17

Total Drayage Loaded Containers Empty/Chassis/BobtailPollutant (annual tons)
HC 226                    218                    0.30 0.30 0.32 0.29
CO 1,324                 1,275                 1.74 1.79 1.88 1.71
Nox. 5,215                 4,965                 6.73 6.85 7.54 6.75
PM10 175                    166                    0.22 0.23 0.25 0.23
PM2.5 152                    144                    0.20 0.20 0.22 0.20

Total Emissions 7,093                 6,768                 9.18 9.37 10.21 9.17

Total Drayage Loaded Containers Empty/Chassis/Bobtail

Primary Inputs Scenario Default Scenario Default

Calendar Year Wtd. Avg. Miles from Port 25                      25

Annual TEU 15,559,000         15,559,000         Weighted Avg. Crosstown Miles 10                      10
Avg. TEU/Container 1.85 1.85 % of empties supplied from depots 1% 1%
Inbound Share 51% 51% % of empties returned to depots 1% 1%
Inbound Empty % 1% 1% % of empties reused for loads 2% 2%
Outbound Empty % 64% 64%
Rail Intermodal Share 45% 45% Average Labor Cost per Hour 12.00$               12.00$                     
Barge/Transhipment Share 0% 0% Average Fuel Price 2.90$                 2.90$                       
Inter-Terminal Dray Share 1% 1%

Avg. IB Gate Queue Minutes 15 15
Avg. Container Yard Min. per Transaction 30 30
% of empties off-hired/stored 10% 10%

Stacked Terminal? No 0% No
Wtd. Avg. Miles from Port 14                       14                       On-Dock Rail? Yes 40% Yes
Avg. IB Gate Queue Minutes 5 5 Automated Gates? No 0% No
Avg. Yard Minutes per Transaction 15 15 Extended Gate Hours? Yes 90% Yes
% of rail empties returned to depots 1% 1% Container Info System? Yes 90% Yes

Virtual Container Yard? No 0% No
Wtd. Avg. Miles from Port 4                         4 Neutral Chassis Pool? No 0% No

Annual Activity Pollutant (annual tons)
Number of Drayage Trip Legs 16,960,234         16,960,234         HC 226                    226                    -                               
Total Drayage VMT 140,024,388       140,024,388       CO 1,324                 1,324                 -                               
Total Drayage Minutes 957,399,374       957,399,374       Nox. 5,215                 5,215                 -                               
Fleet Required (FTE Tractors) 5,383                  5,383                  PM10 175                    175                    -                               

Annual Duty Cycle Totals PM2.5 152                    152                    -                               
Idle  Minutes 401,336,571       401,336,571       Total Emissions 7,093                 7,093                 -                               
Creep Minutes 125,814,428       125,814,428       Fuel Use and Total Cost
Transient Minutes 135,657,681       135,657,681       Fuel - Gallons 31,116,531        31,116,531        -                               
Cruise Minutes 294,590,693       294,590,693       Total Cost 522,453,132$    522,453,132$    -$                             

Port

Marine Terminals

Port/Terminal Initiatives

% In Use

Drayage Cost

Default

Primary Inputs

Shippers/Consignees

Intiative Inputs Scenario

Drayage Total

Change

Rail Terminals

Drayage Total

Emissions Outputs

Drayage Total

Container Depots

Drayage Total

Scenario DefaultActivity Outputs Scenario Default
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Primary Inputs Scenario Default Scenario Default

Calendar Year Wtd. Avg. Miles from Port 25                      25

Annual TEU 15,559,000         15,559,000         Weighted Avg. Crosstown Miles 10                      10
Avg. TEU/Container 1.85 1.85 % of empties supplied from depots 1% 1%
Inbound Share 51% 51% % of empties returned to depots 1% 1%
Inbound Empty % 1% 1% % of empties reused for loads 2% 2%
Outbound Empty % 64% 64%
Rail Intermodal Share 45% 45% Average Labor Cost per Hour 12.00$               12.00$                     
Barge/Transhipment Share 0% 0% Average Fuel Price 2.90$                 2.90$                       
Inter-Terminal Dray Share 1% 1%

Avg. IB Gate Queue Minutes 15 15
Avg. Container Yard Min. per Transaction 30 30
% of empties off-hired/stored 10% 10%

Stacked Terminal? No 0% No
Wtd. Avg. Miles from Port 14                       14                       On-Dock Rail? Yes 40% Yes
Avg. IB Gate Queue Minutes 5 5 Automated Gates? No 0% No
Avg. Yard Minutes per Transaction 15 15 Extended Gate Hours? Yes 90% Yes
% of rail empties returned to depots 1% 1% Container Info System? Yes 90% Yes

Virtual Container Yard? No 0% No
Wtd. Avg. Miles from Port 4                         4 Neutral Chassis Pool? No 0% No

Annual Activity Pollutant (annual tons)
Number of Drayage Trip Legs 16,960,234         16,960,234         HC 226                    226                    -                               
Total Drayage VMT 140,024,388       140,024,388       CO 1,324                 1,324                 -                               
Total Drayage Minutes 957,399,374       957,399,374       Nox. 5,215                 5,215                 -                               
Fleet Required (FTE Tractors) 5,383                  5,383                  PM10 175                    175                    -                               

Annual Duty Cycle Totals PM2.5 152                    152                    -                               
Idle  Minutes 401,336,571       401,336,571       Total Emissions 7,093                 7,093                 -                               
Creep Minutes 125,814,428       125,814,428       Fuel Use and Total Cost
Transient Minutes 135,657,681       135,657,681       Fuel - Gallons 31,116,531        31,116,531        -                               
Cruise Minutes 294,590,693       294,590,693       Total Cost 522,453,132$    522,453,132$    -$                             

Port

Marine Terminals

Port/Terminal Initiatives

% In Use

Drayage Cost

Default

Primary Inputs

Shippers/Consignees

Intiative Inputs Scenario

Drayage Total

Change

Rail Terminals

Drayage Total

Emissions Outputs

Drayage Total

Container Depots

Drayage Total

Scenario DefaultActivity Outputs Scenario Default
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PRIMARY OUTPUTS

Port Container Trips Crosstown Trips
To/From Vessels Number %

Annual Port TEU 15,559,000    na
Equiv. Containers 8,410,270      100% Outgate 42,892 1% Number
Inbound Loads 4,246,345      50% Loads 42,463                    
Inbound Empties 42,892           1% Empties 429                         Bobtails to/from S/Cs
Outbound Loads 1,483,572      18% Ingate 41,210 Loads 14,836                    687,590
Outbound Empties 2,637,461      31% Empties 26,375                    Empties from Depots

8,011
0% 18% Empties to Depot

-                     772,063             Outgate 3,070,121 54% Number 22,930
Loads 2,293,027               Containers Reused

-                     741,786             Empties 801,129                  16,023
On-Dock Rail Ingate 3,055,202 Loads 801,129                  Reuse Bobtails

Number Number Empties 2,293,027               16,023
IB Loads -                     764,342             

IB Empties -                     7,721                 Bobtails to/from Rail
OB Loads -                     267,043             Outgate 1,158,094 27% Number 206,434

OB Empties -                     474,743             Loads 1,146,513               Chassis to/from Rail
Empties 11,581                    51,608

4,532,217          Ingate 1,110,041 Loads 400,564                  Empties to Depots
103,005             Empties 712,114                  2,637
444,551             

5,079,773          
4,470,200          Outgate 261,109 Number Bobtails to/from Depots

101,595             Loads 0 59,942
507,977             Empties 263,746                  Chassis to/from Depots

5,079,773          Ingate 263,746 Loads 0 11,988
(62,016)              Empties 263,746                  Crosstown Total

10,159,546        Total Drayage Trips 1,083,187

Ingate Bobtails

Marine Container Terminals

Outgate Containers

Orgin/Destination

Off-Dock Rail Intermodal

Terminal Gate Moves

Inter-Terminal Dray

Shippers/Consignees

Non-gate Container Moves

Barge/Transhipment

11,242,733

Outgate Subtotal Container Depots

Outgate Chassis
Outgate Bobtails

Terminal Gate Total
Net Port Container Gain/Loss

Ingate Subtotal

Ingate Containers
Ingate Chassis

Port Container Trips Crosstown Trips
To/From Vessels Number %

Annual Port TEU 15,559,000    na
Equiv. Containers 8,410,270      100% Outgate 42,892 1% Number
Inbound Loads 4,246,345      50% Loads 42,463                    
Inbound Empties 42,892           1% Empties 429                         Bobtails to/from S/Cs
Outbound Loads 1,483,572      18% Ingate 41,210 Loads 14,836                    687,590
Outbound Empties 2,637,461      31% Empties 26,375                    Empties from Depots

8,011
0% 18% Empties to Depot

-                     772,063             Outgate 3,070,121 54% Number 22,930
Loads 2,293,027               Containers Reused

-                     741,786             Empties 801,129                  16,023
On-Dock Rail Ingate 3,055,202 Loads 801,129                  Reuse Bobtails

Number Number Empties 2,293,027               16,023
IB Loads -                     764,342             

IB Empties -                     7,721                 Bobtails to/from Rail
OB Loads -                     267,043             Outgate 1,158,094 27% Number 206,434

OB Empties -                     474,743             Loads 1,146,513               Chassis to/from Rail
Empties 11,581                    51,608

4,532,217          Ingate 1,110,041 Loads 400,564                  Empties to Depots
103,005             Empties 712,114                  2,637
444,551             

5,079,773          
4,470,200          Outgate 261,109 Number Bobtails to/from Depots

101,595             Loads 0 59,942
507,977             Empties 263,746                  Chassis to/from Depots

5,079,773          Ingate 263,746 Loads 0 11,988
(62,016)              Empties 263,746                  Crosstown Total

10,159,546        Total Drayage Trips 1,083,187

Ingate Bobtails

Marine Container Terminals

Outgate Containers

Orgin/Destination

Off-Dock Rail Intermodal

Terminal Gate Moves

Inter-Terminal Dray

Shippers/Consignees

Non-gate Container Moves

Barge/Transhipment

11,242,733

Outgate Subtotal Container Depots

Outgate Chassis
Outgate Bobtails

Terminal Gate Total
Net Port Container Gain/Loss

Ingate Subtotal

Ingate Containers
Ingate Chassis

CONTAINER 
DISTRIBUTION



Modeling to Highlight Change
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Primary Inputs Scenario Default Scenario Default

Calendar Year Wtd. Avg. Miles from Port 25                      25

Annual TEU 15,559,000         15,559,000         Weighted Avg. Crosstown Miles 10                      10
Avg. TEU/Container 1.85 1.85 % of empties supplied from depots 1% 1%
Inbound Share 51% 51% % of empties returned to depots 3% 3%
Inbound Empty % 1% 1% % of empties reused for loads 2% 2%
Outbound Empty % 64% 64% % of empties supplied from rail 1% 1%
Rail Intermodal Share 45% 45% % of empties returned to rail 1% 1%
Barge/Transhipment Share 0% 0%
Inter-Terminal Dray Share 1% 1% Wtd. Avg. Miles from Port 25                      25

Export Tons Trucked 0 0
Avg. IB Gate Queue Minutes 11 11 Avg. Export Tons per truck 20 20
Avg. Container Yard Min. per Transaction 19 19 Import Tons Trucked 0 0

Avg. Import Tons per truck 20 20
Wtd. Avg. Miles from Port 14                       14                       
Avg. IB Gate Queue Minutes 5 5

DrayFLEET - EPA Port Drayage Activity and Emissions  Model Beta Version - LA/LB 2006

Primary Inputs

Container Shippers/Consignees

Initiative Inputs (Preliminary)

Port

Marine Terminals

Scenario Default

Other Port Truck Trips (Optional)

Rail Terminals

����

Primary Inputs & Outputs

KEY PORT AND 
TERMINAL 

INPUTS

MANAGEMENT 

CUSTOMER 
DATA

Avg. IB Gate Queue Minutes 5 5
Avg. Yard Minutes per Transaction 15 15
IB/Import % empty via rail 1% 1% Port/Terminal Initiatives
OB/Export % empty via rail 64% 64% 0% 0%
% of rail empties returned to depots 1% 1% 40% 40%

0% 0%
Wtd. Avg. Miles from Port 4                         4 90% 90%
% of empties off-hired/stored 5% 5% 90% 90%
% of depot empties sent to rail 1% 1% 0% 0%
Average Labor Cost per Hour 12.00$                12.00$                0% 0%
Average Fuel Price per Gallon 2.90$                  2.90$                  Other (placeholder) 0% 0%

Annual Activity Pollutant (annual tons) Drayage Total
Number of Drayage Trip Legs 17,273,819    17,273,819         -                         HC 255                    255                    -                               
Total Drayage VMT 207,118,394  207,118,394       -                         CO 1,519                 1,519                 -                               
Fleet Required (FTE Tractors) 6,350             6,350                  -                         Nox. 6,512                 6,512                 -                               

Annual Duty Cycle Totals PM10 184                    184                    -                               
Idle  Hours 6,441,196      6,441,196           -                         PM2.5 159                    159                    -                               
Creep Hours 3,263,132      3,263,132           -                         CO2 605,414             605,414             -                               
Transient Hours 2,623,929      2,623,929           -                         Fuel Use and Total Cost
Cruise Hours 6,492,220      6,492,220           -                         Fuel - Gallons 54,110,593        54,110,593        -                               
Total Drayage Hours 18,820,477    18,820,477         -                         Total Drayage Cost 649,402,682$    649,402,682$    -$                             

Drayage Total

Container Depots

Drayage Total

Scenario DefaultActivity Outputs Scenario

Drayage Total

Extended Gate Hours (Inactive)

Stacked Terminal
On-Dock Rail
Automated Gates

Neutral Chassis Pool

Default

Container Info System (Inactive)
Virtual Container Yard

ChangeEmissions OutputsChange

Initiative Inputs (Preliminary) Scenario Default
MANAGEMENT 
STRATEGIES
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Primary Inputs Scenario Default Scenario Default

Calendar Year Wtd. Avg. Miles from Port 25                      25

Annual TEU 15,559,000         15,559,000         Weighted Avg. Crosstown Miles 10                      10
Avg. TEU/Container 1.85 1.85 % of empties supplied from depots 1% 1%
Inbound Share 51% 51% % of empties returned to depots 3% 3%
Inbound Empty % 1% 1% % of empties reused for loads 2% 2%
Outbound Empty % 64% 64% % of empties supplied from rail 1% 1%
Rail Intermodal Share 45% 45% % of empties returned to rail 1% 1%
Barge/Transhipment Share 0% 0%
Inter-Terminal Dray Share 1% 1% Wtd. Avg. Miles from Port 25                      25

Export Tons Trucked 0 0
Avg. IB Gate Queue Minutes 11 11 Avg. Export Tons per truck 20 20
Avg. Container Yard Min. per Transaction 19 19 Import Tons Trucked 0 0

Avg. Import Tons per truck 20 20
Wtd. Avg. Miles from Port 14                       14                       
Avg. IB Gate Queue Minutes 5 5
Avg. Yard Minutes per Transaction 15 15

DrayFLEET - EPA Port Drayage Activity and Emissions  Model Beta Version - LA/LB 2006

Primary Inputs

Container Shippers/Consignees

Initiative Inputs (Preliminary)

Port

Marine Terminals

Scenario Default

Other Port Truck Trips (Optional)

Rail Terminals

����

Primary Outputs

Avg. Yard Minutes per Transaction 15 15
IB/Import % empty via rail 1% 1% Port/Terminal Initiatives
OB/Export % empty via rail 64% 64% 0% 0%
% of rail empties returned to depots 1% 1% 40% 40%

0% 0%
Wtd. Avg. Miles from Port 4                         4 90% 90%
% of empties off-hired/stored 5% 5% 90% 90%
% of depot empties sent to rail 1% 1% 0% 0%
Average Labor Cost per Hour 12.00$                12.00$                0% 0%
Average Fuel Price per Gallon 2.90$                  2.90$                  Other (placeholder) 0% 0%

Annual Activity Pollutant (annual tons) Drayage Total
Number of Drayage Trip Legs 17,273,819    17,273,819         -                         HC 255                    255                    -                               
Total Drayage VMT 207,118,394  207,118,394       -                         CO 1,519                 1,519                 -                               
Fleet Required (FTE Tractors) 6,350             6,350                  -                         Nox. 6,512                 6,512                 -                               

Annual Duty Cycle Totals PM10 184                    184                    -                               
Idle  Hours 6,441,196      6,441,196           -                         PM2.5 159                    159                    -                               
Creep Hours 3,263,132      3,263,132           -                         CO2 605,414             605,414             -                               
Transient Hours 2,623,929      2,623,929           -                         Fuel Use and Total Cost
Cruise Hours 6,492,220      6,492,220           -                         Fuel - Gallons 54,110,593        54,110,593        -                               
Total Drayage Hours 18,820,477    18,820,477         -                         Total Drayage Cost 649,402,682$    649,402,682$    -$                             

Drayage Total

Container Depots

Drayage Total

Scenario DefaultActivity Outputs Scenario

Drayage Total

Extended Gate Hours (Inactive)

Stacked Terminal
On-Dock Rail
Automated Gates

Neutral Chassis Pool

Default

Container Info System (Inactive)
Virtual Container Yard

ChangeEmissions OutputsChange

Initiative Inputs (Preliminary) Scenario Default

EMISSIONS

COST & FUEL

ACTIVITY



Cost and Capacity
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Labor Cost per Hour 12.00$                  Fuel Cost/Gallon 2.90$                  
Annual Fuel Gallons 53,057,293         

Cost of Tractor 40,000.00$           Average MPG, Incl. Idling 3.9

Time-Based Costs
Driver Labor Costs

Tractor Costs

Mileage Based Costs 
Distance-Based and Overhead Costs

Cost of Tractor 40,000.00$           Average MPG, Incl. Idling 3.9
Interest Rate 12% Implied Fuel Cost/Mile 0.74$                  
Economic Life (yrs.) 6 Tires/MIle 0.09$                  
Residual Value (%) 20% Average cost per mile 0.83$                  
Implied Annual Payment 7,507.27$             Annual Fuel Cost 153,866,150$     
Insurance Per Tractor 6,000.00$             
Licenses & Fees per Tractor 1,500.00$             Avg. Admin. Cost per Load 25.00$                
Fed User's Tax Per Tractor 550.00$                
Maintenance/Tractor/Year 5,000.00$             Time-Based Costs 356,378,006$     
Tractor days per week 5 Mileage-Based Costs 172,506,805$     
Tractor hours per day 12 Load-Based (Admin) Costs 117,463,301$     
Tractor availability 95% Annual Drayage Cost 646,348,112$     
Total Tractor Cost Per Hour 6.94$                    Average Cost per Load 138$                   
Average Hourly Cost 18.94$                  Average Cost per TEU 42$                     

Annual Hours per Tractor 2,964                    
Fleet Size Req. (FTE Tractors) 6,350                    

Productivity

Overhead Costs

Total Costs
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Activity Scenario Default Change % Change

Trips 14,074,956          17,273,819          (3,198,862)       -19%
Miles 173,734,760        207,118,394        (33,383,634)     -16%
Minutes 15,443,008          18,820,477          (3,377,468)       -18%
Trips/Container 1.7 2.1 (0.4)                  -19%
Miles/Container 20.7 24.6 (4.0)                  -16%
Idle Minutes 5,112,529            6,441,196            (1,328,668)       -21%
Creep Minutes 2,582,103            3,263,132            (681,029)          -21%
Transient Minutes 2,161,207            2,623,929            (462,722)          -18%
Cruise Minutes 5,587,170            6,492,220            (905,050)          -14%

Summary Results and Charts

Drayage Minutes
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Primary Inputs Scenario Default

Calendar Year

Annual TEU 15,559,000         15,559,000         
Avg. TEU/Container 1.85 1.85
Inbound Share 51% 51%
Inbound Empty % 1% 1%
Outbound Empty % 64% 64%
Rail Intermodal Share 45% 45%
Barge/Transhipment Share 0% 0%
Inter-Terminal Dray Share 1% 1%

Avg. IB Gate Queue Minutes 11 11
Avg. Container Yard Min. per Transaction 19 19

Port

Marine Terminals

����

User-Supplied Emissions Inputs

CALENDAR 
YEAR

Distribution
Scenario 1 Default 1

Age # % Age # %
0 19 0.27% 0 19 0.27%
1 26 0.36% 1 26 0.36%
2 52 0.73% 2 52 0.73%

Age Distribution Curves

8.00%

9.00%

10.00%

%

Scenario
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FLEET AGE 
DISTRIBUTION

Wtd. Avg. Miles from Port 14                       14                       
Avg. IB Gate Queue Minutes 5 5
Avg. Yard Minutes per Transaction 15 15
IB/Import % empty via rail 1% 1%
OB/Export % empty via rail 64% 64%
% of rail empties returned to depots 1% 1%

Wtd. Avg. Miles from Port 4                         4
% of empties off-hired/stored 5% 5%
% of depot empties sent to rail 1% 1%
Average Labor Cost per Hour 12.00$                12.00$                
Average Fuel Price per Gallon 2.90$                  2.90$                  

Container Depots

Rail Terminals
2 52 0.73% 2 52 0.73%
3 67 0.94% 3 67 0.94%
4 76 1.06% 4 76 1.06%
5 188 2.62% 5 188 2.62%
6 382 5.33% 6 382 5.33%
7 514 7.18% 7 514 7.18%
8 677 9.45% 8 677 9.45%
9 664 9.27% 9 664 9.27%

10 465 6.49% 10 465 6.49%
11 495 6.91% 11 495 6.91%
12 518 7.23% 12 518 7.23%
13 610 8.52% 13 610 8.52%
14 423 5.91% 14 423 5.91%
15 313 4.37% 15 313 4.37%
16 257 3.59% 16 257 3.59%
17 443 6.19% 17 443 6.19%
18 392 5.47% 18 392 5.47%
19 132 1.84% 19 132 1.84%
20 90 1.26% 20 90 1.26%
21 73 1.02% 21 73 1.02%
22 73 1.02% 22 73 1.02%
23 60 0.84% 23 60 0.84%
24 153 2.14% 24 153 2.14%

Total 7162 100% Total 7162 100%
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