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L IST OF ACRONYMS 

AIS   automatic identification system 
CHE   cargo handling equipment 
CH4    methane 
CMV   commercial marine vessel 
CO   carbon monoxide 
CO2    carbon dioxide 
CO2e   carbon dioxide equivalents 
EPA    United States Environmental Protection Agency 
EPAMT   Elizabeth Port Authority Marine Terminal 
GHGs    greenhouse gases 
g/hp-hr  grams per horsepower hour 
g/mi    grams per mile 
g/hr    grams per hour 
g/MMGTM   grams of emissions per million gross ton-miles 
GTC   Global Container Terminal 
GTM    gross ton-miles 
GVWR   gross vehicle weight rating 
GWP   global warming potential 
HDDV   heavy-duty diesel vehicle 
hp    horsepower 
hp-hr   horsepower hour 
kW    kilowatt 
LPG    liquefied petroleum gas 
MOBILE6.2 EPAõs prior on-road vehicle emission estimating model 
MOVES2014  EPAõs new-generation motor vehicle emission estimating model 
NOx    oxides of nitrogen 
N2O    nitrous oxide 
NYCT    New York Container Terminal 
NYNJHS    New York/New Jersey Harbor System 
NYNJLINA   New York/New Jersey Long Island Non-Attainment Area 
OGV   ocean-going vessel 
PM10    particulate matter less than 10 microns in diameter 
PM2.5    particulate matter less than 2.5 microns in diameter 
PNCT     Port Newark Container Terminal 
ppm    parts per million 
RAT   Regional Air Team 
SCC    source classification code 
SO2    sulfur dioxide 
TEUs    twenty-foot equivalent units 
tpy    tons per year 
VOCs    volatile organic compounds 
VMT    vehicle miles traveled 
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EXECUTIVE  SUMMARY  
 
The purpose of this emissions inventory (EI) is to estimate air emissions generated in 2014 by 
land-based mobile sources (cargo handling equipment, heavy-duty diesel vehicles, and 
locomotives) and commercial marine vessels (ocean-going vessels and harbor craft) associated 
with marine terminal activity linked to facilities maintained by the Port Authority of New York 
and New Jersey (Port Authority) and leased to private terminal operators.  This 2014 EI report 
is an update of the 2013 Multi-Facility Emissions Inventory and one of a series of such reports 
evaluating and documenting changes in emissions associated with these facilities over time.  
 
ES.1  Trends in Emissions 

 
Although the primary purpose of the 2014 calendar year emissions inventory and report is to 
provide an update to the emission estimates presented in the previous 2013 inventory report, 
additional findings should also be discussed.  The 2013 emissions inventory report included 
emissions estimated for the previous yearsõ inventories back to 2006, adjusted to account for 
emissions modeling changes from year to year.  That report included tables showing the 
originally published emissions as well as the estimates that had been adjusted to account for 
methodology changes.  The following table and figures that show the year-to-year emission 
changes are based on the adjusted emission estimates, which are comparable to the 2014 
estimates. 
 
In Table ES.1, which summarizes the emissions in each year for which an inventory was 
developed and the percent change relative to 2014, a negative percent change is a reduction in 
emissions while a positive percent change is an increase in emissions.  The table also shows 
the change in Port throughput in terms of million TEUs (twenty-foot equivalent units of 
containerized cargo).  These numbers remove the effect of throughput changes from the 
increases and decreases over time, leaving primarily the effects of lower-emission technologies 
and fuels, and efficiency improvements. 
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Table ES.1:  Trends in Emissions over Inventory Years, tons per year  

 

  

Inventory NO x PM10 PM2.5 VOC CO SO2 CO2e Million

Year TEUs

Tons per year, with adjustments

2014 6,410 350 310 436 1,391 546 600,104 5.772

2013 6,585 396 355 447 1,489 657 612,866 5.467

2012 6,581 488 424 439 1,468 1,735 601,298 5.530

2010 7,147 576 495 439 1,421 2,460 596,146 5.292

2008 8,202 683 589 419 1,614 3,371 647,311 5.265

2006 8,845 778 665 481 1,706 3,972 684,015 5.093

Percent change relative to 2014 - tons per year

2013 - 2014 -3% -12% -13% -2% -7% -17% -2% 6%

2012 - 2014 -3% -28% -27% -1% -5% -69% 0% 4%

2010 - 2014 -10% -39% -37% -1% -2% -78% 1% 9%

2008 - 2014 -22% -49% -47% 4% -14% -84% -7% 10%

2006 - 2014 -28% -55% -53% -9% -18% -86% -12% 13%

Tons per million TEU

2014 1,111 61 54 75 241 95 103,968

2013 1,204 73 65 82 272 120 112,103

2012 1,190 88 77 79 266 314 108,734

2010 1,350 109 94 83 269 465 112,650

2008 1,558 130 112 80 307 640 122,946

2006 1,737 153 131 94 335 780 134,305

Percent change relative to 2014 - tons per million TEU

2013 - 2014 -8% -16% -17% -9% -11% -21% -7%

2012 - 2014 -7% -31% -30% -5% -9% -70% -4%

2010 - 2014 -18% -44% -43% -10% -10% -80% -8%

2008 - 2014 -29% -53% -52% -6% -21% -85% -15%

2006 - 2014 -36% -60% -59% -20% -28% -88% -23%
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Figures ES.1 through ES.7 graphically illustrate the changes in emissions, in tons per year, 
between the 2006 baseline emissions inventory and the 2014 update.  The 2006 emissions are 
shown in each figure as a dashed line horizontal with the x axis, and the overall percent change 
between 2006 and 2014 is shown to the right of each chart, with an arrow indicating the 
direction of change in emissions.  The units on the y-axis are tons per year.  Inventories were 
developed for even numbered years between 2006 and 2012, so for the intervening odd-
numbered years the charts have been prepared by interpolating between even numbered years.  
The inventories became annual starting with the 2012 update.   

 
Figure ES.1:  NO x Emissions Trend 
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Figure ES.2:  PM10 Emissions Trend 

 

 
 

Figure ES.3:  PM2.5 Emissions Trend 
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 Figure ES.4:  VOC Emissions Trend 

 

 
 

Figure ES.5:  CO Emissions Trend 
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Figure ES.6:  SO2 Emissions Trend 

 

 
 

Figure ES.7:  CO2e Emissions Trend 
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The following overall conclusions can be drawn from Table ES.1. 
 

ü Port Authority maritime emissions of oxides of nitrogen (NOx) related to the Port 
Authority marine terminals were 3% lower in tons between 2014 and 2013, and 28% 
lower than in 2006.  On an emissions-per-TEU basis, emissions in 2014 were 8% lower 
than the 2013 estimates and 36% lower than the 2006 estimates.   

ü Port Authority maritime emissions of particulate matter less than 10 microns (PM10) 
related to the Port Authority marine terminals were 12% lower in tons in 2014 than in 
2013 and 55% lower than in 2006.  On an emissions-per-TEU basis, emissions in 2014 
were 16% lower than the 2013 estimates and 60% lower than the 2006 estimates.   

ü Port Authority maritime emissions of particulate matter less than 2.5 microns (PM2.5) 
related to the Port Authority marine terminals were 13% lower in tons in 2014 than in 
2013 and 53% lower than in 2006.  On an emissions-per-TEU basis, emissions in 2014 
were 17% lower than the 2013 estimates and 59% lower than the 2006 estimates.   

ü Port Authority maritime emissions of volatile organic compounds (VOCs) related to 
the Port Authority marine terminals were 2% lower in tons in 2014 than in 2013 and 
9% lower than in 2006.  On an emissions-per-TEU basis, emissions in 2014 were 9% 
lower than the 2013 estimates and 20% lower than the 2006 estimates.   

ü Port Authority maritime emissions of carbon monoxide (CO) related to the Port 
Authority marine terminals were 7% lower in tons in 2014 than in 2013 and 18% lower 
than in 2006.  On an emissions-per-TEU basis, emissions in 2014 were 11% lower 
than the 2012 estimates and 28% lower than the 2006 estimates.   

ü Port Authority maritime emissions of sulfur dioxide (SO2) related to the Port Authority 
marine terminals were 17% lower in tons in 2014 than in 2013 and 86% lower than in 
2006.  On an emissions-per-TEU basis, emissions in 2014 were 21% lower than the 
2013 estimates and 88% lower than the 2006 estimates.   

ü Emissions of greenhouse gases1 (GHG), presented as carbon dioxide equivalent 
(CO2e), related to the Port Authority marine terminals were 2% lower in tons in 2013 
than in 2013 and 12% lower than in 2006.  On an emissions-per-TEU basis, emissions 
in 2014 were 7% lower than the 2013 estimates and 23% lower than the 2006 estimates.   

 
  

                                                 
1 Greenhouse gases limited to the fuel combustion-related gases carbon dioxide (CO2), nitrous oxide (N2O), and 
methane (CH4). 
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Figure ES.8 illustrates the generally upward trend in Port throughput, as measured by TEUs, 
between 2006 and 2014.  The odd-numbered years between 2006 and 2012 have been 
interpolated for consistency with the pollutant figures presented above.  The units on the y-
axis are million TEUs. 

 
Figure ES.8:  TEU Throughput Trend  

 
Despite the 13% increase in TEU throughput since 2006, the overall emissions were lower in 
2014 as compared to 2006.  Reasons for the emission reductions are listed below and include 
both regulatory items and measures from the PANYNJ Clean Air Strategy that have been 
implemented to date.  
 

ü The PANYNJ Low-Sulfur Fuel Incentive Program and Clean Vessel Incentive (CVI) 
Program which provide financial incentives to ocean-going vessel (OGV) operators to 
voluntarily reduce emissions. It impacts mainly SO2, NOx and PM emissions. 

ü North American Emissions Control Area (ECA) in place since mid-2012.  The 
regulation lowers sulfur fuel (1% HFO) used by OGV transiting within 200 nm of the 
North American coast.  It impacts SO2, NOx and PM emissions. 

ü Use of ultra-low sulfur diesel fuel (ULSD) by all land-based emission sources.  It 
impacts SO2, NOx and PM emissions. 

ü The PANYNJ CHE modernization program and fleet turnover, plus using electric-
powered equipment when possible. 

ü PANYNJ Truck Replacement Program provided incentives and financing to replace 
pre-1994 trucks with 2004 or newer trucks.   

ü Some container terminals have undergone gate modernization projects. 

ü Newer and cleaner rail switchers resulting from the PANYNJ and DJDEP locomotive 
genset retrofit program. 
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ü Assist tug fleet turnover and repowers accomplished under the NYCDOT and New 
Jersey Clean Cities Coalition (NJCCC) repower programs. 

 
ES.2  Emission Estimates 
 
The emission estimates developed as described in this report are summarized below.  Table 
ES.2 presents the criteria pollutant and CO2e emissions by source category, the total PANYNJ 
emissions, the total emissions in the NYNJLINA2 in tons per year, and the percentage that 
the PANYNJ emissions made up of the total NYNJLINA emissions in 2014.   
 

Table ES.2:  Emission Summary by Source Category, tpy  
 

 
 

ü Emissions of NOx in 2014 constituted approximately 2.3% of the overall NYNJLINA 
NOx emissions. 

ü Emissions of PM10 in 2014 constituted approximately 0.4% of the overall NYNJLINA 
PM10 emissions. 

ü Emissions of PM2.5 in 2014 constituted approximately 0.9% of the overall NYNJLINA 
PM2.5 emissions. 

ü Emissions of VOCs in 2014 constituted approximately 0.1% of the overall 
NYNJLINA VOC emissions.   

ü Emissions of CO in 2014 constituted approximately 0.1% of the overall NYNJLINA 
CO emissions. 

ü Emissions of SO2 in 2014 constituted approximately 1.5% of the overall NYNJLINA 
SO2 emissions. 

ü Emissions of CO2e in 2014 constituted approximately 0.5% of the overall NYNJLINA 
CO2e emissions. 

 
  

                                                 
22011 National Emission Inventory Database, US EPA. 

Source Category NO x PM10 PM2.5 VOC CO SO2 CO2e

Cargo Handling Equipment 754 52 51 84 319 1.0 115,219

Heavy-Duty Diesel Vehicles 2,383 126 116 158 673 2.7 294,165

Railroad Locomotives 274 10 9 20 53 0.2 19,866

Ocean-Going Vessels 2,624 150 123 160 284 541.7 148,928

Harbor Craft 376 12 12 14 63 0.3 22,236

Total PANYNJ Emissions 6,410 350 310 436 1,391 545.9 600,414

NYNJLINA Emissions 272,796 79,551 36,399 316,8741,335,320 37,497 127,000,943

PANYNJ Percentage 2.3% 0.4% 0.9% 0.1% 0.1% 1.5% 0.5%
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The following figures illustrate the distribution of emissions by source category in terms of 
tons per year and percent of total, in the context of overall NYNJLINA emissions.  The 
NYNJLINA emissions are broken down into on-road mobile sources, other (non-road) 
mobile sources, and stationary and area sources, and the PANYNJ emissions are shown as a 
percentage of the overall emissions.  The PANYNJ emissions are further broken down by 
emission source category showing the tons and percentages of each category.  Note that the 
percentages shown in these charts may not always sum to 100% because of rounding.  The 
charts are intended to illustrate the relative magnitude of emission sources at the port and in 
the region. 
 

Figure ES.9:  Distribution of NO x Emissions by Source Category  
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Figure ES.10:  Distribution of PM10 Emissions by Source Category  

 

 
 

Figure ES.11:  Distribution of PM2.5 Emissions by Source Category  
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Figure ES.12:  Distribution of VOC Emissions by Source Category 
 

 
 

Figure ES.13:  Distribution of CO Emissions by Source Category  
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Figure ES.14:  Distribution of SO2 Emissions by Source Category  
 

 
 

Figure ES.15:  Distribution of CO2e Emissions by Source Category  
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SECTION  1:  INTRODUCTION  
 
Goods from all over the world enter and leave the United States through the largest port 
complex on the East Coast of North America, the Port of New York and New Jersey (the 
Port).  The Port of New York and New Jersey includes many marine terminals, five of which 
are under the aegis of the Port Authority of New York and New Jersey (the Port Authority). 
  
This inventory does not include emissions from activities linked to the various marine 
terminals that are entirely privately owned and operated as they are not under the aegis of the 
Port Authority in any way.  This inventory also does not include emissions linked to the Port 
Authorityõs non-maritime facilities, such as airports, bridges and tunnels. 
 
This report furthers ongoing efforts by the Port Authorityõs Port Commerce Department to 
assess and evaluate air emissions associated with the Port Authorityõs marine terminals, 
including emissions from cargo handling equipment (CHE), heavy-duty diesel vehicles 
(HDDV, also known as drayage trucks), locomotives, and commercial marine vessels (CMV), 
which include ocean going vessels (OGV) and harbor craft.  The Port Authorityõs marine 
terminals are within an area known as the New York/Northern New Jersey/Long Island 
Ozone Non-Attainment Area (NYNJLINA).  The NYNJLINA includes counties in the 
designated New York/Northern New Jersey/Long Island/Connecticut ozone non-attainment 
area and also includes most of the counties designated by the U.S. Environmental Protection 
Agency (EPA) in 2005 as non-attainment for particulate matter 2.5 microns or less in diameter 
(PM2.5).

3   
 
The purpose of this 2014 emissions inventory is to update the emission estimates presented 
in the 2013 emissions inventory with a focus on the five Port Authority marine terminals.  This 
current study has evaluated the CHE, HDDV, railroad locomotive, and CMV source 
categories for the year 2014, which allows for a comparison with the earlier emission estimates 
for those source categories as presented in the 2013 report.  The goals of this emissions 
inventory include: 
 

ü Estimate the contribution to overall emissions in the NYNJLINA attributable to 
CHE, HDDV, locomotives, and CMV associated with the five Port Authority marine 
terminals; 

ü Illustrate trends over time in emissions associated with the five Port Authority marine 
terminals; 

ü Reflect, to the extent feasible, the effects of voluntary measures initiated by the Port 
Authority and their tenants to reduce emissions; and 

ü Continue to help support a case to obtain funding through grants and other programs 
for enhancing air quality within the NYNJLINA through targeted port-industry related 
emission reduction initiatives.   

 

                                                 
3 In December of 2012, New Jersey submitted a request to the EPA for re-designation to attainment of the 
annual 24-hour standards.  On August 13, 2013, the USEPA re-designated New Jerseyõs 13 nonattainment 
counties to attainment for the annual and the 24-hr NAAQS, effective September 4, 2013.  See: 
http://www.nj.gov/dep/baqp/aas.html#annualpm 

http://www.state.nj.us/dep/baqp/pmrequest.html
http://www.state.nj.us/dep/baqp/PM2.5RedesignationFinalApproval.pdf
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1.1  Approach 
 
Methods used to collect data and to estimate and report emissions from the emission source 
categories are typical of the approach taken by Starcrest, in concert with the EPA and other 
regulators, for port emission inventories.  The report compares emissions related to terminal 
operations, including visiting vessels, cargo handling equipment, trucks and locomotives 
within the NYNJLINA with total area emissions and emissions by county.  It does not include 
the use of dispersion models to predict ambient concentrations of pollutants or the assessment 
of health impacts.   
 
The collected activity and operational data was used to estimate emissions for each of the 
source categories in a manner consistent with the latest estimating methods.  The information 
that was collected and analyzed, and is presented in this report, improves the understanding 
of the nature and magnitude of emission sources associated with the five Port Authority 
marine terminals, and will help facilitate an evaluation of the change in emission levels since 
the previous inventory year.  
 
1.1.1 Pollutants 
This inventory estimates and reports the quantity of emissions from mobile emission sources 
associated with maritime facilities maintained by the Port Authority and leased to terminal 
operators.  The estimates are based on activities that occurred during calendar year 2014 
Emissions of the following criteria pollutants are included:   
 

ü Oxides of nitrogen (NOX), an ozone precursor, 

ü Carbon monoxide (CO),  

ü Particulate matter less than 10 microns in diameter (PM10),  

ü Particulate matter less than 2.5 microns in diameter (PM2.5),   

ü Volatile organic compounds (VOCs), an ozone precursor, and 

ü Sulfur dioxide (SO2). 
 

The following fuel combustion-related greenhouse gas emissions are also included: 
 

ü Carbon dioxide (CO2) 

ü Nitrous oxide (N2O) 

ü Methane (CH4) 
 
Because each greenhouse gas differs in its effect on the atmosphere, estimates of greenhouse 
gas emissions are presented in units of carbon dioxide equivalents (CO2e), which weights each 
gas by its global warming potential (GWP) value.  To normalize these values into a single 
greenhouse gas value, the GHG emission estimates have been multiplied by the following 
GWP values4 and summed.   
 

ü CO2 - 1 

ü N2O - 298 

ü CH4 ð 25 

                                                 
4U.S. EPA, Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2013, April 2015. 
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1.1.2 Facilities 
The Port Authority maintains five of the Port of New York and New Jerseyõs marine terminals, 
three in New Jersey and two in New York (Figure 1).  All five are leased to private terminal 
operators.  There are also numerous marine terminals situated within the Port of New York 
and New Jersey that are privately owned and operated, which are not associated with the Port 
Authority, and are therefore excluded from this emissions inventory.  
 
The Port Authorityõs New Jersey marine terminals are: 
 

ü Port Newark (which includes container, auto marine, and on-terminal warehousing 
operations), 

ü The Elizabeth Port Authority Marine Terminal (which includes container and on-
terminal warehousing operations), 

ü Port Jersey Port Authority Marine Terminal (in Bayonne and Jersey City which 
includes container, auto and cruise operations). 
 

The Port Authorityõs New York marine facilities are: 
 

ü The Howland Hook Marine Terminal (at Staten Island which includes container 
operations), 

ü The Brooklyn Port Authority Marine Terminal (which includes container operations 
and the adjacent cruise terminal). 

 
Figure 1.1:  Location of the Port Authority of New York &  New Jersey Marine 

Terminals 
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1.1.3 Major Changes in 2014 
There were no major changes in methodology or activity in 2014 as compared to the previous 
year.  Some minor changes are:   
 

ü The emission estimates were developed assuming sulfur content of 15 ppm in the fuel 
used by locomotive and marine engines in 2014 as compared to 19 ppm5 in 2013.  

ü The GWP values were updated in 2014 to be consistent with recent EPA guidance.6 
This change results in a very minor effect on the CO2e estimates. 

ü Harbor craft emission factors were updated, resulting in minor changes to previous 
yearsõ emission estimates for comparison purposes. 

 
1.2  Report Organization by Section 
 
The sections that follow are organized by source category and detail specific emissions 
inventory methods and results for cargo handling equipment (Section 2), heavy-duty diesel 
vehicles (Section 3), locomotives (Section 4), and commercial marine vessels (Section 5).  
 
1.3  Summary of Results 
 
The emission estimates developed as described in this report are summarized in this 
subsection.  Table 1.1 presents the criteria pollutant and CO2e emissions by source category, 
the total PANYNJ emissions (the emissions included in this report), the total emissions in the 
NYNJLINA7 in tons per year, and the percentage that the PANYNJ emissions makeup of the 
total NYNJLINA emissions.  The NYNJLINA GHG emissions are of CO2 alone, not 
including N2O and CH4, but the contributions of these two GHGs adds very little to the 
overall CO2e values. 
 

Table 1.1:  Emission Summary by Source Category, tpy 
  

 

                                                 
5 Final Regulatory Analysis: Control of Emissions from Nonroad Diesel Engines, EPA420-R-04-007 (May 2004) 
6U.S. EPA, Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2013, April 2015. 
7 Criteria pollutant emissions are from the 2011 National Emissions Inventory:  
http://www.epa.gov/ttn/chief/net/2011inventory.html 
Greenhouse gas emissions are from the 2011 and 2008 National Emissions Inventories, with stationary and area 
sources coming from the 2008 Inventory because they are not provided by the 2011 Inventory. 
http://www.epa.gov/ttn/chief/net/2008inventory.html 

Source Category NO x PM10 PM2.5 VOC CO SO2 CO2e

Cargo Handling Equipment 754 52 51 84 319 1.0 115,219

Heavy-Duty Diesel Vehicles 2,383 126 116 158 673 2.7 294,165

Railroad Locomotives 274 10 9 20 53 0.2 19,866

Ocean-Going Vessels 2,624 150 123 160 284 541.7 148,928

Harbor Craft 376 12 12 14 63 0.3 22,236

Total PANYNJ Emissions 6,410 350 310 436 1,391 545.9 600,414

NYNJLINA Emissions 272,796 79,551 36,399 316,8741,335,320 37,497 127,000,943

PANYNJ Percentage 2.3% 0.4% 0.9% 0.1% 0.1% 1.5% 0.5%
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Table 1.2 illustrates the percentage contribution of each source category to the total PANYNJ 
emissions of each pollutant. 
 

Table 1.2:  Emission Summary by Source Category, percent 

 

 
 

The emission estimates presented in this document are listed in several ways to provide as 
much information to the reader as possible.  The emissions are presented by terminal or facility 
type, by type of activity, and by county and state.  Because of these different modes of display, 
the numerical values must be rounded, displayed, and summed in different ways.  Because of 
this, it is not always possible to display values in a table that sum exactly to the total shown at 
the bottom of the table.  In developing the tables, priority has been given to maintaining 
consistent totals for each pollutant across table types. 
 
The following figures illustrate the distribution of emissions by source category in terms of 
tons per year and percent of total, in the context of overall NYNJLINA emissions.  The 
NYNJLINA emissions are broken down into on-road mobile sources, other (non-road) 
mobile sources, and stationary and area sources, and the PANYNJ emissions are shown as a 
percentage of the overall emissions.  The PANYNJ emissions are further broken down by 
emission source category showing the tons and percentages of each category.  Note that the 
percentages shown in these charts may not always sum to 100% because of rounding.  The 
charts are intended to illustrate the relative magnitude of emission sources at the port and in 
the region. 
  

Source Category NO x PM10 PM2.5 VOC CO SO2 CO2e

Cargo Handling Equipment 12% 15% 16% 19% 23% 0.2% 19%

Heavy-Duty Diesel Vehicles 37% 36% 37% 36% 48% 0.5% 49%

Railroad Locomotives 4% 3% 3% 5% 4% 0.0% 3%

Ocean-Going Vessels 41% 43% 40% 37% 20% 99.2% 25%

Harbor Craft 6% 4% 4% 3% 5% 0.1% 4%

Total PANYNJ Emissions 100% 100% 100% 100% 100% 100% 100%
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Figure 1.2:  Distribution of NO x Emissions by Source Category  
 

 
 

Figure 1.3:  Distribution of PM10 Emissions by Source Category  
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Figure 1.4:  Distribution of PM2.5 Emissions by Source Category  
 

 
 

Figure 1.5:  Distribution of VOC Emissions by Source Category 
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Figure 1.6:  Distribution of CO Emissions by Source Category  
 

 
 

Figure 1.7:  Distribution of SO2 Emissions by Source Category  
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Figure 1.8:  Distribution of CO2e Emissions by Source Category  
 

 
 

1.4  Overall Comparison of Emissions Related to Port Authority Marine Terminals 
 
This section presents the estimates detailed in the foregoing sections in the context of county-
wide and non-attainment area-wide emissions.  The emissions from each source category and 
from all categories combined are compared with all emissions in the NYNJLINA and 
emissions from the five source categories in each county are compared with county-wide 
emissions.  Specifically, this subsection compares overall Port Authority marine terminal 
related emissions with county-level emission totals as reported in the most recent National 
Emissions Inventory database. 8    
 
  

                                                 
8 2011 National Emission Inventory Database, US EPA. 
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Table 1.3 summarizes by county the estimated emissions from the Port Authority marine 
terminal related activities covered by this report, and Table 1.4 lists total emissions of each 
criteria pollutant by county and state, as reported in the most recent National Emissions 
Inventory database.   

 
Table 1.3:  Port Authority Emissions by County, tpy 

 

 
 
  

County State NO x PM10 PM2.5 VOC CO SO2 CO2e

Bergen NJ 167 7 7 9 43 0 19,449

Essex NJ 1,567 87 77 106 327 162 149,498

Hudson NJ 992 54 47 57 193 110 90,869

Middlesex NJ 464 22 20 26 125 1 57,144

Monmouth NJ 126 6 5 6 18 15 7,967

Union NJ 1,980 119 106 171 461 170 182,703

New Jersey subtotal 5,296 296 262 374 1,167 457 507,630

Bronx NY 40 2 2 2 11 0 4,958

Kings (Brooklyn) NY 293 15 13 15 56 33 23,427

Nassau NY 71 3 3 4 19 0 8,726

New York NY 63 3 3 3 9 9 4,871

Orange NY 43 2 2 2 12 0 5,318

Queens NY 36 2 2 2 9 0 4,307

Richmond (Staten Island) NY 440 22 19 27 77 47 28,427

Rockland NY 54 2 1 2 11 0 4,339

Suffolk NY 32 1 1 2 8 0 3,454

Westchester NY 41 2 2 2 11 0 4,958

New York subtotal 1,114 54 48 62 223 89 92,784

PANYNJ Total 6,410 350 310 436 1,391 546 600,414
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Table 1.4:  Summary of NYNJLINA Emissions by County, tpy 
 

 
 

The subsequent tables 1.5 through 1.11 provide additional pollutant specific detail to this 
county level data for criteria pollutants and CO2e, placing emissions tied to Port Authority 
owned marine terminals into a local and regional perspective.  Each table shows the county-
wide emissions, Port Authority marine terminal-related emissions in each county, and the 
percentage of each county total made up by the Port Authority emissions.  As noted 
previously, not all subtotals and totals exactly equal the sums of individual values in the tables 
because of rounding of the individual values. 
 
  

County State NO x PM10 PM2.5 VOC CO SO2 CO2e

Bergen NJ 15,763 3,896 2,097 18,980 111,914 685 12,083,110

Essex NJ 14,172 2,631 1,627 14,151 64,014 1,226 5,054,723

Hudson NJ 10,059 1,641 1,105 9,429 36,789 1,840 7,261,187

Middlesex NJ 15,574 4,486 2,309 19,479 87,469 785 11,596,949

Monmouth NJ 10,795 3,406 1,635 19,080 71,524 687 5,242,102

Union NJ 13,636 2,761 1,704 12,608 53,352 1,583 12,936,127

New Jersey subtotal 79,999 18,821 10,477 93,727 425,060 6,806 54,174,197

Bronx NY 9,912 2,713 1,407 13,272 36,134 1,547 2,898,414

Kings (Brooklyn) NY 19,011 4,984 2,600 24,871 78,793 1,525 5,729,063

Nassau NY 23,967 6,975 2,984 27,629 143,985 2,563 10,045,818

New York NY 33,400 7,049 3,295 20,469 109,627 5,574 7,090,866

Orange NY 8,857 7,645 2,395 19,383 45,498 6,251 5,609,965

Queens NY 29,220 5,881 3,167 27,772 111,129 2,513 15,051,786

Richmond (Staten Island)NY 7,531 1,972 1,000 7,600 32,985 409 2,572,653

Rockland NY 5,494 2,149 827 8,861 33,695 297 2,791,076

Suffolk NY 39,142 14,340 5,705 49,647 212,558 7,875 15,290,461

Westchester NY 16,263 7,023 2,540 23,643 105,856 2,137 5,746,644

New York subtotal 192,797 60,730 25,922 223,147 910,259 30,691 72,826,745

NYNJLINA Total 272,796 79,551 36,399 316,8741,335,320 37,497127,000,943
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Table 1.5:  Comparison of NOx Emissions by County, tpy 
 

 
 

Figure 1.9:  Comparison of NOx Emissions by County, tpy 
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Table 1.6:  Comparison of PM10 Emissions by County, tpy 
 

 
 

Figure 1.10:  Comparison of PM10 Emissions by County, tpy 
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Table 1.7:  Comparison of PM2.5 Emissions by County, tpy 
 

 
 

Figure 1.11:  Comparison of PM2.5 Emissions by County, tpy 
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Table 1.8:  Comparison of VOC Emissions by County, tpy 
 

 
 

Figure 1.12:  Comparison of VOC Emissions by County, tpy 

 

County-Wide All PANYNJ Percent

County State Emissions Emissions of Total

in Inventory

Bergen NJ 18,980 9 0.0%

Essex NJ 14,151 106 0.7%

Hudson NJ 9,429 57 0.6%

Middlesex NJ 19,479 26 0.1%

Monmouth NJ 19,080 6 0.0%

Union NJ 12,608 171 1.4%

New Jersey subtotal 93,727 374 0.4%

Bronx NY 13,272 2 0.0%

Kings (Brooklyn) NY 24,871 15 0.1%

Nassau NY 27,629 4 0.0%

New York NY 20,469 3 0.0%

Orange NY 19,383 2 0.0%

Queens NY 27,772 2 0.0%

Richmond (Staten Island) NY 7,600 27 0.4%

Rockland NY 8,861 2 0.0%

Suffolk NY 49,647 2 0.0%

Westchester NY 23,643 2 0.0%

New York subtotal 223,147 62 0.0%

NYNJLINA and PANYNJ Total 316,874 436 0.1%
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Table 1.9:  Comparison of CO Emissions by County, tpy 
 

 
 

Figure 1.13:  Comparison of CO Emissions by County, tpy 

 

County-Wide All PANYNJ Percent

County State Emissions Emissions of Total

in Inventory

Bergen NJ 111,914 43 0.0%

Essex NJ 64,014 327 0.5%

Hudson NJ 36,789 193 0.5%

Middlesex NJ 87,469 125 0.1%

Monmouth NJ 71,524 18 0.0%

Union NJ 53,352 461 0.9%

New Jersey subtotal 425,060 1,167 0.3%

Bronx NY 36,134 11 0.0%

Kings (Brooklyn) NY 78,793 56 0.1%

Nassau NY 143,985 19 0.0%

New York NY 109,627 9 0.0%

Orange NY 45,498 12 0.0%

Queens NY 111,129 9 0.0%

Richmond (Staten Island) NY 32,985 77 0.2%

Rockland NY 33,695 11 0.0%

Suffolk NY 212,558 8 0.0%

Westchester NY 105,856 11 0.0%

New York subtotal 910,259 223 0.0%

NYNJLINA and PANYNJ Total 1,335,320 1,391 0.1%
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Table 1.10:  Comparison of SO2 Emissions by County, tpy 
 

 
 

Figure 1.14:  Comparison of SO2 Emissions by County, tpy 

 

County-Wide All PANYNJ Percent

County State Emissions Emissions of Total

in Inventory

Bergen NJ 685 0 0.0%

Essex NJ 1,226 162 13.2%

Hudson NJ 1,840 110 6.0%

Middlesex NJ 785 1 0.1%

Monmouth NJ 687 15 2.2%

Union NJ 1,583 170 10.7%

New Jersey subtotal 6,806 457 6.7%

Bronx NY 1,547 0 0.0%

Kings (Brooklyn) NY 1,525 33 2.1%

Nassau NY 2,563 0 0.0%

New York NY 5,574 9 0.2%

Orange NY 6,251 0 0.0%

Queens NY 2,513 0 0.0%

Richmond (Staten Island) NY 409 47 11.4%

Rockland NY 297 0 0.0%

Suffolk NY 7,875 0 0.0%

Westchester NY 2,137 0 0.0%

New York subtotal 30,691 89 0.3%

NYNJLINA and PANYNJ Total 37,497 545 1.5%
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Table 1.11:  Comparison of CO2e Emissions by County, tpy 
 

 
 

Figure 1.15:  Comparison of CO2e Emissions by County, tpy 

 

County-Wide All PANYNJ Percent

County State Emissions Emissions of Total

in Inventory

Bergen NJ 12,083,110 19,449 0.2%

Essex NJ 5,054,723 149,498 3.0%

Hudson NJ 7,261,187 90,869 1.3%

Middlesex NJ 11,596,949 57,144 0.5%

Monmouth NJ 5,242,102 7,967 0.2%

Union NJ 12,936,127 182,703 1.4%

New Jersey subtotal 54,174,197 507,630 0.9%

Bronx NY 2,898,414 4,958 0.2%

Kings (Brooklyn) NY 5,729,063 23,427 0.4%

Nassau NY 10,045,818 8,726 0.1%

New York NY 7,090,866 4,871 0.1%

Orange NY 5,609,965 5,318 0.1%

Queens NY 15,051,786 4,307 0.0%

Richmond (Staten Island) NY 2,572,653 28,427 1.1%

Rockland NY 2,791,076 4,339 0.2%

Suffolk NY 15,290,461 3,454 0.0%

Westchester NY 5,746,644 4,958 0.1%

New York subtotal 72,826,745 92,784 0.1%

NYNJLINA and PANYNJ Total 127,000,943 600,414 0.5%
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1.5  Comparison of 2014 Emissions with Earlier Emissions Inventories  
 
One purpose of this emissions inventory is to document changes in emissions over time to 
reflect the effects of increases and decreases in cargo throughput and changes in the emissions 
characteristics of the various mobile emission sources associated with the port.  While cargo 
throughput changes are market-driven and are largely beyond the control or influence of the 
Port Authority, the Port Authority can and does influence the emissions from specific 
emission sources and emission source categories through the various programs developed and 
implemented under the Clean Air Strategy.  Port Authority tenants and other entities involved 
with international goods movement also take voluntary actions to reduce their emissions.   
 
To separate the effects of changing cargo throughput, whether higher or lower volumes, from 
the changes in emissions resulting from the Clean Air Strategy, voluntary actions taken by 
tenants and others, and normal turnover of engines and equipment, emissions estimated for 
2014 and earlier years have been normalized with respect to throughput.  That is, emissions 
have been expressed in terms of mass of emissions per specified unit of throughput, such as 
tons of emissions per million twenty-foot equivalent units (TEUs).  As described in more 
detail in the 2012 and 2013 emissions inventory reports, adjustments have been made to earlier 
emission estimates to make them compatible with the latest estimates to account for changes 
in emission estimating methodology. 
 
Table 1.12 presents the annual emissions from 2006, 2008, 2010, 2012, and 2013 as adjusted 
to be compatible with the latest estimates for 2014.  Because no significant methodology 
changes were made between the 2013 and 2014 inventories, no adjustments have been made 
to the prior year estimates presented in the 2013 report, with the exception of minor updates 
made to the harbor craft emission factors.  The emissions are expressed as tons per year and 
as tons per million TEUs, and as the percentage increases or decreases between each prior 
inventory year and 2014 for both tons per year and tons per million TEUs.  This table shows 
that there has been a general downward trend in emissions in tons per year and tons per million 
TEUs between 2006 and 2014.  The greatest reductions have been of SO2, due to continued 
decreasing levels of sulfur in the fuel used by the various emission source categories, and 
particulate matter, due to a combination of factors including the Port Authorityõs truck 
program that has brought many newer trucks into the fleet of trucks serving the Portõs 
terminals, and lower sulfur fuels.  The table also lists the TEU throughput from each of the 
inventory years to illustrate the increases that have taken place.  The TEU figures include the 
Global Container Terminal Bayonne TEUs for all inventory years.  
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Table 1.12:  Trends in Emissions over Inventory Years, tons per year and tons per 
million TEU  

 

 
 
 

Inventory NO x PM10 PM2.5 VOC CO SO2 CO2e Million

Year TEUs

Tons per year, with adjustments

2014 6,410 350 310 436 1,391 546 600,104 5.772

2013 6,585 396 355 447 1,489 657 612,866 5.467

2012 6,581 488 424 439 1,468 1,735 601,298 5.530

2010 7,147 576 495 439 1,421 2,460 596,146 5.292

2008 8,202 683 589 419 1,614 3,371 647,311 5.265

2006 8,845 778 665 481 1,706 3,972 684,015 5.093

Percent change relative to 2014 - tons per year

2013 - 2014 -3% -12% -13% -2% -7% -17% -2% 6%

2012 - 2014 -3% -28% -27% -1% -5% -69% 0% 4%

2010 - 2014 -10% -39% -37% -1% -2% -78% 1% 9%

2008 - 2014 -22% -49% -47% 4% -14% -84% -7% 10%

2006 - 2014 -28% -55% -53% -9% -18% -86% -12% 13%

Tons per million TEU

2014 1,111 61 54 75 241 95 103,968

2013 1,204 73 65 82 272 120 112,103

2012 1,190 88 77 79 266 314 108,734

2010 1,350 109 94 83 269 465 112,650

2008 1,558 130 112 80 307 640 122,946

2006 1,737 153 131 94 335 780 134,305

Percent change relative to 2014 - tons per million TEU

2013 - 2014 -8% -16% -17% -9% -11% -21% -7%

2012 - 2014 -7% -31% -30% -5% -9% -70% -4%

2010 - 2014 -18% -44% -43% -10% -10% -80% -8%

2008 - 2014 -29% -53% -52% -6% -21% -85% -15%

2006 - 2014 -36% -60% -59% -20% -28% -88% -23%
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Figures 1.9 through 1.15 graphically illustrate the changes in emissions between the 2006 
baseline emissions inventory and the 2014 update.  The 2006 emissions are shown in each 
figure as a dashed line horizontal with the x axis, and the overall percent change between 2006 
and 2014 is shown to the right of each chart, with an arrow indicating the direction of change 
in emissions.  Inventories were developed for even numbered years between 2006 and 2012, 
so for the intervening odd-numbered years the charts have been prepared by interpolating 
between even numbered years.  The inventories became annual starting with the 2012 update.  
Figure 1.16 illustrates the generally upward trend in Port throughput between 2006 and 2014.  
The odd-numbered years between 2006 and 2012 have been interpolated for consistency with 
the pollutant figures presented above. 

 
Figure 1.16:  NO x Emissions Trend 
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Figure 1.17:  PM10 Emissions Trend 

 

 
 

Figure 1.18:  PM2.5 Emissions Trend 
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Figure 1.19:  VOC Emissions Trend 

 

 
 

Figure 1.20:  CO Emissions Trend 
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Figure 1.21:  SO2 Emissions Trend 
 

 
 

Figure 1.22:  CO2e Emissions Trend 
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Figure 1.23:  TEU Throughput Trend  
 

 
 
 
  



2014 MULTI-FACILITY EMISSIONS INVENTORY 

 

 

Starcrest Consulting Group, LLC 26 February 2016 

 
SECTION  2:  CARGO H ANDLING  EQUIPMENT  
 
This section presents estimated emissions from the off-road equipment used on Port 
Authority marine container terminals to handle marine cargo and to support terminal 
operations.  This equipment is known collectively as cargo handling equipment (CHE).  The 
following subsections present estimated CHE emissions in the context of state-wide and 
NYNJLINA emissions, describe the methodologies used to collect information and estimate 
emissions, and present a description of the equipment types. 
 
The following eight privately operated Port Authority container and cruise terminal tenants 
have been included in the emission estimates: 
 

ü Red Hook Container Terminal, LLC at the Brooklyn Port Authority Marine Terminal, 
along with the secondary barge depot at Port Newark; 

ü GCT New York, at Howland Hook Marine Terminal on Staten Island; 

ü APM Terminal, at the Elizabeth Port Authority Marine Terminal; 

ü Maher Terminal, at the Elizabeth Port Authority Marine Terminal;  

ü Port Newark Container Terminal (PNCT), at Port Newark;  

ü GCT Bayonne, at the Port Jersey Port Authority Marine Terminal; 

ü Cape Liberty Cruise Terminals; and 

ü Brooklyn Cruise Terminals. 
 
After an executive summary, the remainder of this section consists of the following 
subsections: 
 

ü 2.1 - Emission Estimates 

ü 2.2 - Cargo Handling Equipment Emission Comparisons 

ü 2.3 - Methodology 

ü 2.4 - Description of Cargo Handling Equipment 
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ES2.1  Executive Summary 
 
Table ES2.1 presents the estimated CHE criteria pollutant and CO2 equivalent emissions in 
the context of overall emissions in the states of New York and New Jersey, and in the 
NYNJLINA, including emissions in tons per year and the percentage that PANYNJ CHE 
emissions make up of overall NYNJLINA emissions, based on EPAõs latest National 
Emissions Inventory numbers.9   
 
 
Table ES2.1:  Comparison of PANYNJ CHE Emissions with State and NYNJLINA 

Emissions, tpy 
 

 
 
The following figures illustrate the distribution of PANYNJ CHE emissions by type of 
equipment in terms of tons per year and percent of total CHE emissions, and in the context 
of overall NYNJLINA emissions.  The NYNJLINA emissions are broken down into on-road 
mobile sources, other (non-road) mobile sources, and stationary and area sources.  Note that 
the percentages shown in these charts do not always sum to 100% because of rounding.  The 
charts are intended to illustrate the relative magnitude of emission sources at the port and in 
the region. 
  

                                                 
9 Criteria pollutant emissions are primarily from the 2011 National Emissions Inventory: 
http://www.epa.gov/ttn/chief/net/2011inventory.html 
Greenhouse gas emissions are from the 2011 and 2008 National Emissions Inventories, with stationary and 
area sources coming from the 2008 Inventory because they are not provided by the 2011 Inventory. 
http://www.epa.gov/ttn/chief/net/2008inventory.html 

NO x PM10 PM 2.5 VOC CO SO2 CO2 Eq

New York and New Jersey 567,237 342,762 121,4761,089,3512,946,572 133,010 230,279,664

NYNJLINA 272,796 79,551 36,399 316,8741,335,320 37,497 127,000,943

Cargo Handling Equipment 754 52 51 84 319 1.0 115,219

Percent of NYNJLINA Emissions 0.28% 0.07% 0.14% 0.03% 0.02% 0.003% 0.09%

Geographical Extent/ Source 

Category
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Figure ES2.1: Distribution and Comparison of NOx from CHE, tpy and percent 

 

 
 

Figure ES2.2: Distribution and Comparison of PM10 from CHE, tpy and percent 
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Figure ES2.3: Distribution and Comparison of PM2.5 from CHE, tpy and percent 

 

 
 

Figure ES2.4: Distribution and Comparison of VOC from CHE, tpy and percent 
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Figure ES2.5: Distribution and Comparison of CO from CHE, tpy and percent 

 

 
 

Figure ES2.6: Distribution and Comparison of SO2 from CHE, tpy and percent 
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