Updates to the CARB OGV Model
Background
Ocean–going vessels (OGV) are a significant source of emissions around California ports and coastal shipping lanes.  The 2011 version of the CARB OGV model was used for previous CARB activities such as analyzing the impacts of the 2011 CARB fuel rule amendments as well as providing updates for the 2012 State Implementation Plan (SIP).  
CARB staff made updates to the CARB OGV model in September, 2013.  The updates were focused on OGV activity growth rates.  Details regarding these updates are provided in the following sections.
OGV Growth Factor Updates
Since the 2012 SIP updates, long-term economic forecasts concerning OGV activity have become available.  These economic forecasts are contained in the following studies and data sources:
· TIOGA Group Inc.:  Pulse of the Ports (2011)
· Mercator International LLC:  San Pedro Bay Fleet Forecast Project (2013)
· UCLA Anderson Forecasts (2012)
· FHWA FAF Forecasts (2013)
· San Diego Unified Port District: Cruise Market Update (2011)  
In addition to the long-term economic forecasts, data concerning OGV activity between the OGV model base year (2006) and 2012 have also become available.  These data are available from the following sources:
· Maritime Transportation Administration (MTA) Data Statistics 
· San Diego Unified Port District: Cruise Market Update (2011)  
· Ports of LA/LB and Port of Oakland TEU throughput
Based on the data contained in the long-term forecasts and the interim (2006-2012) data, CARB staff determined it was appropriate to update both the long-term and interim growth rates in the CARB OGV model.  
CARB staff updated the long-term growth factors for four different vessel types: 
· container ships
· auto ships
· tankers
· cruise ships
The growth factor updates are specific to each California port represented in the OGV model.  For container ships, auto ships and tankers, the growth factor updates are based on output from the FHWA FAF model.  For cruise ships, the updates are based on the 2011 Cruise Market Update by the San Diego Unified Port District.  The growth factors represent ratios to be applied to 2006 base year activity and emissions.  These ratios begin in 2013 and extend out to 2040.  Linear extrapolations based on the trend from 2035-2040 were used to provide growth factors out to 2050.  Since the FAF model does not provide output by individual ports, it was necessary to assign each of the individual ports in the model to one of five FAF regions according to the table below.
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In addition to the long-term growth factor updates, updates to the interim growth factors for calendar years 2006-2012 were made using publicly available activity data from several data sources:
· Maritime Transportation Administration: auto ships and tankers.  Growth factors were derived from trends in total tonnage delivered to specific ports in California by either auto ships or tanker ships from 2006-2011.  For CY 2012, the growth factor was derived from the FAF model.   
· Cruise Market Update: cruise ships.  Growth factors were derived from trends in total passengers served from 2006-2012.
· Ports of LA/LB and Port of Oakland (POAK) TEU throughput:  container ships.  Growth factors were derived from trends in TEU throughput as reported by each of the ports from 2006-2012.
For the other vessel types (i.e. bulk, general cargo, reefer and ro-ro), updates were made to the growth factors for the interim years of 2006-2012.  In all these cases, updated growth factors were derived from container ships growth rates from one of three container ship ports: POLA/POLB, POAK, or POSD.  A summary of all the ports and their corresponding container ports for interim growth factor updates is provided in the table below.
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A summary table listing all the port and vessel-specific updates for long-term and interim growth rates is provided in the Appendix.

Growth Factor Charts
The updated growth factors are for each of the four vessel groups (container ships, tankers, auto ships and cruise ships) and ports are summarized in graphical form below.  For informational purposes, the current growth rates (as used in the CARB OGV model) are also shown.


Container Ships
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Tankers
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Auto Ships
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Cruise Ships
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Appendix
The following table provides a summary of updates to long term (2013-2050) and interim (2006-2012) growth rates in the CARB OGV model.
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Port Type Update Long Term Growth Update Interim Growth Long Term Growth Source Interim Growth Source

LA-LB Auto Yes Yes FAF Auto Rates MTA Auto Data

LA-LB Bulk No Yes N/A LA/LB container throuhgput

LA-LB Container Yes Yes FAF Container Rates LA/LB container throuhgput

LA-LB Cruise Yes Yes POSD Cruise Ship Update POSD Cruise Ship Update

LA-LB General No Yes N/A LA/LB container throuhgput

LA-LB Reefer No Yes N/A LA/LB container throuhgput

LA-LB Roro No Yes N/A LA/LB container throuhgput

LA-LB Tanker Yes Yes FAF Tanker Rates MTA Tanker Data

POLA Auto Yes Yes FAF Auto Rates MTA Auto Data

POLA Bulk No Yes N/A LA/LB container throuhgput

POLA Container Yes Yes FAF Container Rates LA/LB container throuhgput

POLA Cruise Yes Yes POSD Cruise Ship Update POSD Cruise Ship Update

POLA General No Yes N/A LA/LB container throuhgput

POLA Reefer No Yes N/A LA/LB container throuhgput

POLA Roro No Yes N/A LA/LB container throuhgput

POLA Tanker Yes Yes FAF Tanker Rates MTA Tanker Data

POLB Auto Yes Yes FAF Auto Rates MTA Auto Data

POLB Bulk No Yes N/A LA/LB container throuhgput

POLB Container Yes Yes FAF Container Rates LA/LB container throuhgput

POLB Cruise Yes Yes POSD Cruise Ship Update POSD Cruise Ship Update

POLB General No Yes N/A LA/LB container throuhgput

POLB Reefer No Yes N/A LA/LB container throuhgput

POLB Roro No Yes N/A LA/LB container throuhgput

POLB Tanker Yes Yes FAF Tanker Rates MTA Tanker Data

POAK Auto Yes Yes FAF Auto Rates MTA Auto Data

POAK Bulk No Yes N/A POAK container throughput

POAK Container Yes Yes FAF Container Rates POAK container throughput

POAK General No Yes N/A POAK container throughput

POAK Roro No Yes N/A POAK container throughput

POSD Auto Yes Yes FAF Auto Rates MTA Auto Data

POSD Bulk No Yes N/A Average of LA/LB and POAK container throughput

POSD Container Yes Yes FAF Container Rates Average of LA/LB and POAK container throughput

POSD Cruise Yes Yes POSD Cruise Ship Update POSD Cruise Ship Update

POSD General No Yes N/A Average of LA/LB and POAK container throughput

POSD Reefer No Yes N/A Average of LA/LB and POAK container throughput

POSD Roro No Yes N/A Average of LA/LB and POAK container throughput

POSD Tanker Yes Yes FAF Tanker Rates N/A

El Segundo Tanker Yes Yes FAF LA/LB Tanker Rates MTA LA/LB Tanker Data

El Segundo General No Yes N/A LA/LB container throuhgput

POH Auto Yes Yes FAF LA/LB Auto Rates MTA LA/LB Auto Data

POH Bulk No Yes N/A LA/LB container throuhgput

POH Cruise Yes Yes POSD Cruise Ship Update POSD Cruise Ship Update

POH General No Yes N/A LA/LB container throuhgput

POH Reefer No Yes N/A LA/LB container throuhgput

POH Roro No Yes N/A LA/LB container throuhgput

POH Tanker Yes Yes FAF LA/LB Tanker Rates MTA LA/LB Tanker Data

Avalon/Catalina Cruise Yes Yes POSD Cruise Ship Update POSD Cruise Ship Update

Avalon/Catalina Tanker Yes Yes LA/LB FAF Tanker Rates MTA LA/LB Tanker Data

Carquinez Auto Yes Yes FAF SF Auto Rates MTA SF/OAK Auto Data

Carquinez Bulk No Yes N/A POAK container throughput

Carquinez General No Yes N/A POAK container throughput

Carquinez Roro No Yes N/A POAK container throughput

Carquinez Tanker Yes Yes FAF SF Tanker Rates MTA SF/OAK Tanker Data

Humboldt Bulk No Yes N/A LA/LB container throuhgput

Humboldt General No Yes N/A LA/LB container throuhgput

Monterey Cruise Yes Yes POSD Cruise Ship Update POSD Cruise Ship Update

Monterey General No Yes N/A LA/LB container throuhgput

Pacific Lightering Zone Tanker Yes Yes Average of FAF LA/LB and SF Rates Average of LA/LB and SF Rates

POSF Bulk No Yes N/A POAK container throughput

POSF Cruise Yes Yes POSD Cruise Ship Update POSD Cruise Ship Update

POSF General No Yes N/A POAK container throughput

Redwood Bulk No Yes N/A POAK container throughput

Richmond Auto Yes Yes FAF SF Auto Rates MTA SF/OAK Auto Data

Richmond Bulk No Yes N/A POAK container throughput

Richmond General No Yes N/A POAK container throughput

Richmond Roro No Yes N/A POAK container throughput

Richmond Tanker Yes Yes FAF SF Tanker Rates MTA SF/OAK Tanker Data

Sacramento Bulk No Yes N/A POAK container throughput

Sacramento General No Yes N/A POAK container throughput

Sacramento Tanker Yes Yes FAF Sacramento Tanker Rates MTA SF/OAK Tanker Data

Stockton Bulk No Yes N/A POAK container throughput

Stockton General No Yes N/A POAK container throughput

Stockton Tanker Yes Yes FAF Sacramento Tanker Rates MTA SF/OAK Tanker Data
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California Port FAF Region

Avalon/Catalina Los Angeles CA CSA

POLA Los Angeles CA CSA

POLB Los Angeles CA CSA

LA-LB Los Angeles CA CSA

POak San Francisco CA CSA

POSD San Diego CA CSA

POSF San Francisco CA CSA

Stockton Sacramento CA-NV CSA

Sacramento Sacramento CA-NV CSA

Richmond San Francisco CA CSA

Carquinez San Francisco CA CSA

El Segundo Los Angeles CA CSA

Humboldt Remainder of CA

Monterey Remainder of CA

Hueneme Los Angeles CA CSA

Redwood San Francisco CA CSA
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