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Figure ES.2: South Coast Air Basin Boundary
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Figure ES.3: OGV and Harbor Vessel Out of Port Geographical Extent
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Methodology Overview

The basic approach to developing an activity-based or “bottom-up” EI was based on
interviews and conversations with tenants who own, operate and maintain equipment and
own or charter vessels. Port tenants and shipping lines played an essential role in the success
of this EI by providing the most accurate information available. The activity and operational
data collected was then used to estimate emissions for each of the various source categories
in a manner consistent with the latest estimating methods, as agreed on by the Port and
participating regulatory agencies. The information that was gathered, analyzed and presented
in this report improves the understanding of the nature and magnitude of Port-wide
emission sources and is unprecedented in that it represents the first EI specifically covering
Port sources of emissions disaggregated from all other sources contained in regional Els.
Specific data collection and analytical approaches unique to each of the five source
categories are summarized below.

L

Ocean-Going Vessels

The basic methodology for estimating emissions from the various types of ocean-going
vessels (auto carriers, bulk carriers, containerships, cruise ships, general cargo ships, ocean-
going tugboats, refrigerated vessels, roll-on roll-off ships, bulk liquid tankers) that call on the
Port utilized local activity-based data, previous marine emissions studies developed in
California, elsewhere in the nation, and international studies. In addition to using available
data on every OGV visit to the Port in 2001, the Port implemented an unprecedented Vessel
Boarding Program that focused on gathering specific vessel characteristics and operational
data and gaining an understanding of how the different types of OGVs arrive, depart, and
transit the Port, as well as how they operate while at dock (“hotelling”).

Harbor Craft

The Port harbor craft operators and marina managers were interviewed to develop a harbor
craft list. ARB’s 2002 Statewide Commercial Harbor Craft Survey and Pleasure Craft
Exhaust Emissions Inventory supplemented this information. The harbor craft were
separated into the following categories: assist tugboat, towboats and push boats, ferries,
excursion vessels, crew boats, work boats, government vessels, dredges and dredging
support, commercial fishing vessels, and recreational vessels. Valuable data was provided for
assist tugs in the form of histograms on engine operations and loads. This is the first time
that hard data of this caliber was used in a marine emissions inventory.

Cargo Handling Equipment

CHE consists of various types of equipment and vehicles that fall within the off-road
designation and are used to move cargo within terminals and other off-road areas. The
emission estimates for this group were prepared by the ARB using their OFFROAD' model,
which has been developed to estimate emissions from off-road equipment fleets.
Equipment operators and owners were interviewed and equipment lists with detailed
specifications were developed that formed the inputs for the OFFROAD model. This
ensured that specific information on the fleets that actually operate in the Port was used to
estimate emissions.

U California Air Resources Board, OFFROAD, 2003. See http://www.atb.ca.gov/msei/off-road/off-
road.htm.
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Railroad Locomotives

Railroad operations are typically described in terms of two different types of operation, line
haul and switching. Because of different types of information provided by the railroad
companies, emissions were estimated using two basic methods. For most of the switching
activities, emission estimates were based on the percentage of time spent in the different
throttle notch settings. This information was obtained from on-board observations of
switch engine operations during normal shift duties and from on-board dataloggers. For line
haul activities (and a limited amount of switching activity), fuel usage was used as a surrogate
measure of the level of activity of the locomotives. The EPA has published emissions
information for switch and line haul locomotive operations in both throttle notch and fuel
consumption modes and this information was used to cross-check between the estimating
methods to demonstrate the degree of agreement.

Heavy-Duty Vehicles

There are two components to the estimation of HDV emissions presented in this report: on-
road travel and on-terminal operations. For estimating on-road (off-terminal) HDV
emissions, on-road activity information was developed by a traffic consultant, Meyer,
Mohaddes Associates, Inc. (MMA), using trip generation and travel demand models that
were used in previous Port traffic studies’. A Port-specific HDV model year distribution
was developed by the ARB and the SCAQMD for this study by querying over 7,000 license
plate numbers obtained from local terminals against the California Department of Motor
Vehicles (DMV) registration database. For estimating on-terminal HDV emissions, terminal
operators were interviewed with regards to on-terminal traffic patterns, including time spent
waiting at the entry gate, time and distance on terminal while dropping off and/or picking up
cargo, and time spent waiting at exit gates. Off-terminal and on-terminal emissions were
estimated by multiplying the appropriate emission factor detived from EMFAC 2002’ by the
time and distance parameters established for the terminals.

Results

2001 emission estimates by source category in terms of tons per year (tpy) and tons per day
(tpd) are summarized in Tables ES.1 and ES.2, respectively. These estimates include
emissions trelated to 1) Port operations occurting within the Port boundary/district (In-Port)
and 2) the transportation of Port-related cargo within the SOCAB (Regional).

2 Meyer, Mohaddes Associates, Inc., June 2001. Potts of Long Beach/Los Angeles Transportation Study, and
Meyer, Mohaddes Associates, Inc., April 2004. Port of Los Angeles Baseline Transportation Study.

3 California Air Resources Board, EMFAC2002. EMFAC2002 is the emission factor model approved by EPA
for use in estimating emissions for on-road vehicles in California.
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Table ES.1: 2001 Emissions by Source Category, tons per year

NOx TOG CO PM,, PM,; SO,
In-Port Regional In-Port Regional In-Port Regional In-Port Regional In-Port Regional In-Port Regional
Ocean-Going Vessels 1,967.6 6,922.7 55.6 233.6 159.8 553.9 68.8 561.0 55.1 449.9 1,098.5 4,117.5
Harbor Craft 1,968.0 3,530.7 172.2 376.0 701.5 1,622.8 99.7 178.0 91.7 163.7 152.0 506.4
Cargo Handling Equipment 1,862.6 1,862.6 204.5 204.5 725.5 725.5 111.6 111.6 102.6 102.6 44.1 44.1
Railroad Locomotives 445.9 2,465.8 17.0 99.7 49.6 249.4 9.9 60.1 9.1 55.2 3.1 89.8
Heavy-Duty Vehicles 872.5 4,463.5 53.1 185.5 246.0 815.3 24.4 87.9 22.4 77.9 6.1 33.6
Total 7,116.6  19,245.3 502.4 1,099.3 1,882.4  3,966.9 314.4 998.6 280.9 849.3 1,303.8  4,791.4

Table ES.2: 2001 Emissions by Source Category, tons per day

NOx TOG CO PM,, PM, 5 SO,
In-Port Regional In-Port Regional In-Port Regional In-Port Regional In-Port Regional In-Port Regional
Ocean-Going Vessels 5.39 18.97 0.15 0.64 0.44 1.52 0.19 1.54 0.15 1.23 3.01 11.28
Harbor Craft 5.39 9.67 0.47 1.03 1.92 4.45 0.27 0.49 0.25 0.45 0.42 1.39
Cargo Handling Equipment  5.10 5.10 0.56 0.56 1.99 1.99 0.31 0.31 0.28 0.28 0.12 0.12
Railroad Locomotives 1.22 06.76 0.05 0.27 0.14 0.68 0.03 0.16 0.02 0.15 0.01 0.25
Heavy-Duty Vehicles 2.39 12.23 0.14 0.50 0.68 2.24 0.07 0.24 0.06 0.21 0.01 0.09
Total 19.49 52.73 1.37 3.00 5.17 10.88 0.87 2.74 0.77 2.32 3.57 13.13
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Figure ES.4 illustrates the comparative contribution of each source category to total Port
emissions, by key pollutant.

Figure ES.4: Port-Related Emissions by Source Category, tons per day
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Table ES.3 illustrates the percentage breakdown of average annual emissions by source
category for each pollutant and is an extension of the bar chart above.

Table ES.3: Percentage Breakdown of Port Emissions in Air Basin

NOy TOG Cco PM,, PM, 5 SO,
Ocean-Going Vessels 36% 21% 14% 56% 53% 86%
Harbor Craft 18% 34% 41% 18% 19% 11%
Cargo Handling Equipme:r  10% 19% 18% 11% 12% 1%
Railroad Locomotives 13% 9% 6% 6% 7% 2%
Heavy-Duty Vehicles 23% 17% 21% 9% 9% 1%
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The following five figures illustrate the percentage breakdown of average annual emissions
by source category for each pollutant and graphically display the data contained in Table
ES.3. In summary, the ocean-going vessels account for the largest percentage of emission
for every pollutant, except for CO emissions in which the recreational vessels, included in
the harbor vessel category, have a large percentage of the estimated CO emissions.

The NOy emissions from ocean-going vessels represent 36% of Port-related emissions;
heavy duty vehicles represent 23%; harbor craft represent 18%; locomotives represent 13%o;

and cargo handling equipment represent 10% of total Port NOy emissions.

Figure ES.5: Percentage of Port NOy Emissions by Source Category

Ocean-Going Vessels
36%

The TOG emissions from harbor craft represent 34% of Port-related emissions; ocean-
going vessels represent 21%; cargo handling equipment represent 19%; heavy duty vehicles
represent 17%; and locomotives represent 9% of total Port TOG emissions.

Figure ES.6: Percentage of Port TOG Emissions by Source Category
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The CO emissions from harbor craft represent 41% of Port-related emissions; heavy duty
vehicles represent 21%; cargo handling equipment represents 18%; ocean-going vessels
represent 14%; and locomotives represent 6% of total Port CO emissions.

Figure ES.7: Percentage of Port CO Emissions by Source Category
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The PM10 emissions from ocean-going vessels represent 55% of Port-related emissions;
harbor craft represent 18%; cargo handling equipment represents 12%; heavy duty vehicles
represent 9%; and locomotives represent 6% of total Port PM10 emissions.

Figure ES.8: Percentage of Port PM,, Emissions by Source Category
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PM, ; emissions from ocean-going vessels represent 52% of Port-related emissions; harbor
craft represent 20%; cargo handling equipment represents 12%; heavy duty vehicles
represent 9%; and locomotives represent 7% of total Port PM, ; emissions.

Figure ES.9: Percentage of Port PM, . Emissions by Source Category
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The SO2 emissions from ocean-going vessels represent 86% of Port-related emissions;
harbor craft represent 11%; locomotives represent less than 2%; and cargo handling

equipment and heavy duty vehicles each represent less than 1% of the total Port SO2
emissions.

Figure ES.10: Percentage of Port SO, Emissions by Source Category
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Next Steps

The successful completion of the Port-wide Baseline Emissions Inventory will enable the
Port to initiate work on the remaining components of the Air Studies Program. Specifically,
it provides the requisite data for preparation of a Port-wide health risk assessment and
development of air emission control strategies necessary to achieve the Board’s goal of “no
net increase” in Port emissions. It also provides the foundation for future updates to the EI
and preparation of project environmental analyses.
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