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CH, methane

CMV commercial marine vessel

CO carbon monoxide
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EXECUTIVE SUMMARY

The purpose of thismissiongventory(El) isto estimate air emissions generatedlhi®0
landbasedmobile sourcegcargo handling equipment, heduty diesel vehicles, and
locomotiveand commercial marine vesgateargoing vessels and harbor ¢rgsociated
with marine terminalctivity linked to facilities maintained by the Port Authority of New York
and New Jersey (Port Authority) and leased to private terminal opEna&@sl4 Elreport

is an update afie2013 Multi-Facility Emissions Inventaapd one of a series othueports
evaluating and documentaiganges in emissions associated with these facilities aver time

ES.1 Trends in Emissions

Although the primary purposetbé 202 calendar ye@missions inventoand reports to

provide an update to tleenission estimatpsesented ithe previous2013 inventory report,

additional findings shouddso be discussedlhe 2013 emissions inventory report included
emissiongstimated for thpreviousyear8 i n v backita2006 aejsstedo account for

emssions modeling chandgesm year to yearThat report included tables showing the
originally published emissions as well as the estimates that had been adjusted to account for
methodology change$he followingtable and figurebat show theyearto-yearemission

changs are based on the adjusted emission estimdtiesr are comparable to the 2014
estimates

In Table ES.1which summarizes the emissions in each year for which an inventory was
developed and the percent change relative tpe2@ddative percent change is a reduntion
emissionsvhile a positive percent change is an indreaseissionsThe table also shows

the change in Port throughput in terms of million TEUs (tweatyequivalent units of
containerized cargo)fhesenumbers remove the effect of throughput changes from the
increases and decreases over time, leaving primarily the effect®ofiksiar technologies

and fuels, and efficiency improvements.
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Table ES.2 Trends in Emissions over Inventory Years, tanper year

Inventory NO, PM,;, PM,s; VOC CO SO, CO,e Million

Year TEUs
Tons per year, with adjustments
2014 6,410 350 310 436 1,391 546 600,104 5.77z
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 5.53C
2010 7,147 576 495 439 1,421 2,460 596,146 5.29Z
2008 8,202 683 589 419 1,614 3,371 647,311 5.26%
2006 8,845 778 665 481 1,706 3,972 684,015 5.09:
Percent change relative to 2014 - tons per year
2013-2014 -3% -12% -13% -2% 1% -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% -71%
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 Eraphicallyllustrate the changes in emissiamsons per year,
between the 2006 baseline emissions inventory and the 2014 Tupa06 emissions are
shownin each figuras a dashed liherizontal withthe 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 emissioitfie units on the-gixis are tons per yedmventories were
developed for even numbereshrs between 2006 and 2012, so for the intervening odd
numbered years thbarts have been prepared by interpolating between even numbered years.
The inventories became annual starting with the 2012 update.

Figure ES.T NO, Emissions Trend
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Figure ES.2 PMy,Emissions Trend
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Figure ES.3 PMzsEmissions Trend
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Figure ES.4 VOC Emissions Trend

600

500
i 9%

400

300

200

100

0
2006 2007 2008 2009 2010 2011 2012 2013 2014

£:2006 OVOC

Figure ES.5 CO Emissions Trend
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Figure ES.6 SO, Emissions Trend
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Figure ES.7 COe Emissions Trend
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The following overall conclusions can be drawn TietteES. 1.

U Port Authority maritime emissions of oxides of nitrogen)(kated to the Port
Authority marine terminalgere3% lowerin tonsbetweer204 and2013, and28%
lowerthan in 20060n anemissiongperTEU basisgmissions iB04 were8% lower
than the2013estimateand36% lower than the 2006 estimates

U Port Authority maritime emissions of particulate matter less than 10 micrgns (PM

related to the Port Authority marine terminaee12% lower in tons i20M4 than in
2013 and55% lower than in 20060n anemissionperTEU basisemissions ia04
werel6% lower than th2013 estimateand60% lower than the 2006 estimates
U Port Authority maritime emissions of particulate matsrthan 2.5 microns (PM
related to the Port Authority marine terminagel3% lower in tons i20X4 than in
2013 and53% lower than in 200@©n anemissionperTEU basisemissions ia04
werel7% lower than th2013 estimateand59% lower tharthe 2006 estimates

U Port Authority maritime emissions of volatile organic compounds (VOCS) related to

the Port Authority marine terminalere2% lowerin tons in2014than in2013and
9% lowerthan in 2006 0n anemissiongperTEU basisemissions i204 were9%
lowerthanthe 2013estimateand20% lower than the 2006 estimates

U Port Authority maritime emissions of carbon monoxide (CO) related to the Port

Authority marine terminalgere7% lower in tons in 204than in2013 and18% lower
than in 2006 On anemissiorperTEU basisemissions 2014 were11% lower
than the2012estimateand28% lower than the 2006 estimates

U Port Authority maritime emissions of sulfur dioxide)(®@ted to the Port Authority
marine terminalserel @6 lower in tons i20M than in2013 and86% lower than in
2006 On anemissionperTEU basisemissions i20M were21% lower than the
2013 estimateand88% lower than the 2006 estimates

i Emissions of greenhouse gag€#iG), presented as carbalioxide equivalent
(COe),related to the Port Authority marine terminedee2% lowerin tons in2013
than in2013 and12% lowerthan in 20060n anemissionperTEU basisemissions
in 204 were7% lowerthan the2013estimateand23% lower than th2006 estimates

1Greenhouse gases limitedh® fuel combustierelated gasesrbon dioxide (C£) nitrous oxide (D), and
methane (ChJ.
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Figure ES.8 illustrates the generally upward trend in Port throaghpetisured by TEUS,
between 2006 and 2014. The-ondohbered years between 2006 and 2012 have been
interpolated for consistency with the pollutant fiquesented abové&he units on the-y

axis are million TEUSs.

Figure ES.8 TEU Throughput Trend
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Despite thd 3% increase in TEU throughput since 2006, tbeatlemissions were lower in
2014 as compared to 206&asons for the emission reductiondistesl below and include
both regulatory items amdeasure from the PANYNJ Clean Air Strategy that have been
implemented to date.

U The PANYNJ LowSulfur Fuel Incentive Program and Clean Vessel Incentive (CVI)
Program which provide financial incentigexeargoing vessel (OGV) operators to
voluntarily reduce emissions. It impacts mainlyN§@ and PM emissions.

U North AmericanEmissions Control Are&CA) in place since mgD12. The
regulationowess sulfur fue(1% HFO)used by OG\Mransiting witi 200 nm of the
North American coastt impacts S¢ NO, and PM emissions.

0 Use of ultrdow sulfur diesel fuel (ULSD) by all Hyaded emission sourcds.
impactsSG;, NO, and PM emissions

i The PANYNJCHE modernization program afidet turnoverplususing electric
powered equipment when possible.

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

U Some container terminals have undergone gate modernization projects.

U Newer and cleanrail switchergsulting from the PANYNJ and DJDEP locomotive
gensgtretrofit program
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U Assist tug fleet turnover and repovearsomplished under theYCDOT and New
Jersey Clean Cities Coalition (NJCCC) repoognams

ES2 Emission Estimates

The enmssion estimates developed as described in this report are summarized below. Table
ES2 presents the criteria pollutant and€¥mnissions by source category, the total PANYNJ
emissions, the total emissions in the NYNJEliNAons per year, and the percentage that

the PANYNJ emissiomsade upf the total NYNJLINA emissions 204.

Table ES2: Emission Summary by Source Category, tpy

Source Category NO, PMj; PM,s; VOC CcoO SO, CO.e
Cargo Handling Equipment 754 52 51 84 319 1.0 115,21¢
Heavy-Duty Diesel Vehicles 2,383 126 116 158 673 2.7 294,16!
Railroad Locomotives 274 10 9 20 53 0.2 19,86¢
Ocean-Going Vessels 2,624 150 123 160 284  541.7 148,92!
Harbor Craft 376 12 12 14 63 0.3 22,23¢

Total PANYNJ Emissions 6,410 350 310 436 1,391 545.9 600,41:

NYNJLINA Emissions 272,796 79,551 36,399 316,8741,335,320 37,497127,000,94
PANYNJ Percentage 23% 04% 0.9% 0.1% 0.1% 1.5% 0.5%

U Emissions of NQin 204 constitutecapproximatelf 3% of the overall NYNJLINA
NOy emissions.

U Emissions of PMin 204 constitutedapproximatel@4% of the overall NYNJLINA
PMy emissions.

U Emissions of Phin 20H4 constituted approximaté€ly®% of the overall NYNJLINA
PM.semissions.

0 Emissions of VOCs in 281constituted appraxiately 01% of the overall
NYNJLINA VOC emissions.

U Emissions of CO in 2@Xonstituted approximatelyl%of the overall NYNJLINA
CO emissions.

U Emissions of SOn 2014constituted approximatelyp% of the overall NYNJLINA
SO emissions.

U Emissions o€0.ein 204 constituted approximaté€ly?o of the overall NYNJLINA
CO.eemissions.

22011 National Emission Inventory Database, US EPA.
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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 NYNJLINAocesiisSihe
NYNJLINA emissions are broken down intoroad mobile sources, other (froad)

mobile sources, and stationary and area scamdehie PANYNJ emissions are shown as a
percentage of the overall emissions. The PANYNJ emissions are furtmeddnokéy

emission source category showing the tons and percentages of each Nategbit 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 esosst@s at the port and in

the region.

Figure ES9: Distribution of NO , Emissions by Source Category
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Figure ES1Q Distribution of PM1cEmissions by Source Category
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Figure ES11 Distribution of PM2sEmissions by Source Category
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Figure ES12: Distribution of VOC Emissions by Source Category
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Figure ES13 Distribution of CO Emissions by Source Category
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NY &N\
Figure ES14: Distribution of SO, Emissions by Source Category
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Figure ES15: Distribution of CO-e 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(tBersey
Port). The Port of New York and New Jersey includesmaime 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 waylhis inventory also does not include emisdioked to the Port

Aut hor Fmantidesfacititiesnsuch as airports, bridges and tunnels

This report furthers ongoing efforts by the
assess and evaluate air e mi sssmamne termipats,s oci at €
including emissions from cargo handliggimnent (CHE), headuty diesel vehicles

(HDDV, also known adrayage trucks), locomotives, and commercial marine vessels (CMV),
which include ocean going vessels (OGV) and harbor craftofhé¢ P Aut hor i t yds
terminalsarewithin an area known as the New York/Northern New Jersey/Long Island

Ozone Non-Attainment Area (NYNJLINA). The NYNJLINMcludescounties in the

designated New York/Northern New Jersey/Long Island/Connecticut ozofadtamment

area and also includes most of the counties designated by the U.S. Environmental Protection
Agency (EPA) in 2005 as ratitainment for particulate matter 2.5 microns or less in diameter
(PMs)?

The purpose of this 2@lemissions inventory to update the emission estimates presented
in the 2038 emissions inventowith afocus on théive Port Authority marine terminals. This
current study has evaluated the CHE, HDDV, railroad locomotive, and CMV source
categories for the yead20whichallows for a comparison with the earlier emission estimates
for those source categoraes presented in the 2013 repofihe goals of this emissions
inventory include:

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

U lllustrate trends over time in emiss@ssociated with the five Port Authority marine
terminals;

U Reflectto the extent feasible, the effects of voluntary meastiaésd by the Port
Authority and their tenants to reduce emissions; and

U Continue to help support a case to obtain funding through grants and other programs
for enhancing air quality within the NYNJLINA through targetedrgurstry related
emission ragttion initiatives.

3 In December of 2012New Jersey submitted a request to the EPA -figsignation to attainment of the

annual 2hour standards. On August 13, 2013, the USElAere i gnat ed New Jerseyds 13
counties to attainment for the annual and théwr 2BAAQS, effectiveSeptember 4, 2013 See:
http://www.nj.gov/dep/bagp/aas.html#annualpm

Starcrest Consulting Group, LLC 1 February 2016
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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 intaies. The report compares emissions relatethimal
operations, includingisiting vesselgargo handling equipment, trucks and locomotives
within the NYNJLINA with total area emissions and emissions by dbdoigs not include

the use of diggrsion models to predict ambient concentrations of pollutants or the assessment
of health impacts.

The collectedactivity and operational data was used to estimate emissions for each of the
source categories in a manner consistent with the latesingstimathods. The information

that wasollecte andanalyzedandis presented in this reppntnproves the understanding

of the nature and magnitude of emission soassExiated witthe five Port Authority

marine terminalsandwill help facilitatan evaluation of the change in emission levels since
the previous inventogear

1.1.1 Pollutants

This inventory estimates and reports the quantity of emissions from mobile emission sources
associated wittnaritime facilities maintained by the Porhéuwty and leased tterminal
operators The estimates are based on activities that occurred during caler&fHdrdyear
Emissions of théollowingcriteria pollutants are included

Oxides of nitrogen (N£), an ozone precursor,

Carbon monoxide (CO),

Particulate matter less than 10 microns in diametgy, (PM
Particulate matter less than 2.5 microns in diametg},(PM
Volatile organic compounds (VOCs), an ozone precursor, and
Sulfur dioxide (S

[enti enci et B et B et i e

Thefollowing fuel combustierelatedyreenhouse gas emissiargsalso included:

U Carbon dioxide (C£
U Nitrous oxide (MD)
U Methane (ChH

Because each greenhouse gas differs in its effect on the atmosphere, estimates of greenhouse
gas emissions are presented in units of carbon dioxidesatgi@@ke), which weiglsteach

gas by its global warming potential (GWP) value. To normalize these values into a single
greenhouse gas value, the GHG emission estimaae$eemultiplied by the following

GWP valu¢sand summed.

u CO:-1
U NO-298
U CH;025

4U.S. EPAJnventory of U.S. Greenhouse Gas Emissions ang(8i8ksoril 991 5.
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1.1.2 Facilities

The Port Authority maintains five of the Por
three in New Jersey and two in New York (Figure 1). All five are leased to private terminal
operators. There are also numerous marmentds 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 AuthorityodsareNew Jersey marine ter mi

U Port Newark (which includes container, auto marine, atednainal warehousing
operations),

U The Elizabeth Port Authority Marine Terminal (which includes coraathem
terminal warehousing operations),

U Port Jersey Port Authority Marine Terminal (in Bayonne and Jersey City which
includesontainer, auto and cruise operajions

The Port Authorityds New York marine facili it

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

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

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

" o R N - Y e e,
g Essex Co., New Jersey . ‘ . B Hudson Co., New Jersey
3 ¥ - S J

A b | < SR L

s Y

: Port Jersey
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1.1.3 Major Changes in 281

There were no major changes in methodology or activity in 2014 as contipapeeMious
year.Some minor changes:are

U Theemission estimates were developed asssulfungontent ofLl5 ppm in théuel
used by locomotive and marine engm2614 a compared t&9 ppmiin 2013

i TheGWP values were updated in 2@l#e consistent with recent EPA guiddnce
Thischange results avery minoeffect on the C& estimates

U Harbor craft emission factors were updated, resulting in minor chamgesots
yearsd emission estimates for comparison

1.2 Report Organization by Section

The sections that follow are orgadi by source category and degagcific emissions
inventory methods and results for cargo handling equipment (Section 2thediegel
vehicles (Section 8)comotives (Section,4nd 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 pobmici@Qe emissions by source category,

the total PANYNJ emissiofthe emissions included in this repding totaemissions in the
NYNJLINA'in tons per year, and the percentage that the PANYNJ enmsaiensof the

total NYNJLINA emissions.The NYNJLINA GHG emissions are of ¢@lone, not

including NO and CH, but the contributions of these two GHGs adds vele td the

overall CGe values.

Table 1.1: Emission Summary by Source Category, tpy

Source Category NO, PMj; PM,s; VOC CcoO SO, CO.e
Cargo Handling Equipment 754 52 51 84 319 1.0 115,21¢
Heavy-Duty Diesel Vehicles 2,383 126 116 158 673 2.7 294,16!
Railroad Locomotives 274 10 9 20 53 0.2 19,86¢
Ocean-Going Vessels 2,624 150 123 160 284  541.7 148,92!
Harbor Craft 376 12 12 14 63 0.3 22,23¢

Total PANYNJ Emissions 6,410 350 310 436 1,391 545.9 600,41:

NYNJLINA Emissions 272,796 79,551 36,399 316,8741,335,320 37,497127,000,94
PANYNJ Percentage 23% 04% 0.9% 0.1% 0.1% 1.5% 0.5%

5Final Regulaty Analysis: Control of Emissions from Nonroad Diesel Engines, ERA¥RID7 (May 2004)

8U.S. EPA|nventory of U.S. Greenhouse Gas Emissions anrg(Bigkgpril 991 5.

7 Criteria pollutant emissions are from the 2011 National Emissions Inventory:
http://www.epa.gov/ttn/chief/net/201linventory.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
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Table 1.2 illustrates the percentage contribution of each source category to thevithl PAN
emissions of each pollutant

Table 1.2: Emission Summary by Sourc@ategory, percent

Source Category NO, PM;, PM,s VOC CO SO, CO.e

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%

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 &atd.sBecause 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 ofthe 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 percafttotal, in the context of overall NYNJLINA emissions. The
NYNJLINA emissions are broken down intoroad mobile sources, other (froad)

mobile sources, and stationary and area scamdethie PANYNJ emissions are shown as a
percentage of the overathissions. The PANYNJ emissions are further broken down by
emission source category showing the tons and percentages of each Mategbiat the
percentages shown in these charts may not always sum to 100% because of rounding. The
charts are inteed to illustrate the relative magnitude of emission sources at the port and in
the region.
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Figure 1.2 Distribution of NO x Emissions by Source Category
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Figure 1.3 Distribution of PM,Emissions by Source Category
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& I\
Figure 1.4 Distribution of PM2sEmissions by Source Category
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Figure 15: Distribution of VOC Emissions by Source Category

Railroad
Heavy-Duty Locomotives
Diesel 20
Vehicle 5%
VOC 158 Ocean
36% Going
Vessels
160
37%
NYNJILINA Cargo
Stationary and Area Handling Harbor Craft
201,329 EdLpnent 14

63%.\

PANYNJ Marine
Terminals
436
0.1%

NYNJLINAOn -

NYNJLINA Other Road Mobile
Mobile 63,145
52,399 20%

17%

Starcrest Consulting Group, LLC 7 February 2016




OF NY&N 2014 MULTI-FACILITY EMISSIONS INVENTORY

Figure 16: Distribution of CO Emissions by Source Category
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Figure 17: Distribution of SO, Emissions by Source Category
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Figure 1.8: Distribution of CO.e Emissions by Source Category
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1.4 Overall Comparison of Emissions Related t&ort Authority Marine Terminals

This section presents the estimates detailed in the foregoing sections in the context of county
wide and nowttainment areaide emissions. The emissions from each source category and
from all categories combined are compared with all emissions in NGeINY and
emissiongrom the five source categorieseach county are compared with cowndg
emissions. Specifically, this subsection compares overall Port Autdnangyterminal

related emissions with coutgyel emission totals as reportechexrmost recent National
Emissions Inventory databdse.

82011 National Emission Inventory Database, US EPA.
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Table 13 summarizes by county the estimated emissions from the Port Antloiriy
terminalrelated activities covered by this report, and Tddistd total emissions of each
criteria pdutant by county and state, as reported in the most recent National Emissions
Inventory database.

Table 13: Port Authority Emissions by County, tpy

County State NO X PM 10 PM 25 VOC cO SOZ COze
Bergen NJ 167 7 7 9 43 0 19,44¢
Essex NJ 1,567 87 77 106 327 162 149,49
Hudson NJ 992 54 47 57 193 110 90,86¢
Middlesex NJ 464 22 20 26 125 1 57,14«
Monmouth NJ 126 6 5 6 18 15 7,967
Union NJ 1,980 119 106 171 461 170 182,70:
New Jersey subtotal 5,296 296 262 374 1,167 457 507,63(
Bronx NY 40 2 2 2 11 0 4,95¢
Kings (Brooklyn) NY 293 15 13 15 56 33 23,42
Nassau NY 71 3 3 4 19 0 8,72¢
New York NY 63 3 3 3 9 9 4,871
Orange NY 43 2 2 2 12 0 5,31¢
Queens NY 36 2 2 2 9 0 4,307
Richmond (Staten Island) NY 440 22 19 27 77 47 28,42
Rockland NY 54 2 1 2 11 0 4,33¢
Suffolk NY 32 1 1 2 8 0 3,45¢
Westchester NY 41 2 2 2 11 0 4,95¢
New York subtotal 1,114 54 48 62 223 89 92,78¢
PANYNJ Total 6,410 350 310 436 1,391 546 600,41

Starcrest Consulting Group, LLC 10 February 2016
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Table 14: Summary of NYNJLINA Emissions by County, tpy

County State  NOy PMy PM,s5 VOC (6{0) SO, CO.e
Bergen NJ 15,763 3,896 2,097 18,980 111,914 685 12,083,11
Essex NJ 14,172 2,631 1,627 14,151 64,014 1,226 5,054,72
Hudson NJ 10,059 1,641 1,105 9,429 36,789 1840 7,261,18
Middlesex NJ 15,574 4,486 2,309 19,479 87,469 785 11,596,94
Monmouth NJ 10,795 3,406 1,635 19,080 71,524 687 5,242,10
Union NJ 13636 2,761 1,704 12,608 53,352 1,583 12,936,12
New Jersey subtotal 79,999 18,821 10,477 93,727 425,060 6,806 54,174,1¢
Bronx NY 9912 2,713 1,407 13,272 36,134 1,547 2,898,41
Kings (Brooklyn) NY 19,011 4,984 2,600 24,871 78,793 1525 5,729,06
Nassau NY 23,967 6,975 2,984 27,629 143,985 2,563 10,045,81
New York NY 33,400 7,049 3,295 20,469 109,627 5,574 7,090,86
Orange NY 8,857 7,645 2,395 19,383 45498 6,251 5,609,96
Queens NY 29,220 5,881 3,167 27,772 111,129 2,513 15,051,78
Richmond (Staten Island)Y 7531 1972 1,000 7,600 32,985 409 2,572,65
Rockland NY 5494 2,149 827 8,861 33,695 297 2,791,07
Suffolk NY 39,142 14,340 5,705 49,647 212,558 7,875 15,290,46
Westchester NY 16,263 7,023 2,540 23,643 105,856 2,137 5,746,64
New York subtotal 192,797 60,730 25,922 223,147 910,259 30,691 72,826,74
NYNJLINA Total 272,796 79,551 36,399 316,8741,335,320 37,497127,000,94

The subsequent table$ through1.11 provide additional pollutant specific detail to this
county level data for criteria pollutaanisl CO.e, placing emissions tied to Port Authority
owned marine terminals into a local and regional perspective. Each table shows the county
wide emissian Port Authoritymarine terminakelatedemissionsn each countyand the
percentagef eachcounty totalmade up bythe Port Authority emissions As noted
previously, not all subtotals and totals exactly equal the sums of individual valuessn the table
because of rounding of the individual values.
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Table 15: Comparison of NQ Emissions by County, tpy

County-Wide All PANYNJ Percent

County State Emissions Emissions of Total
in Inventory

Bergen NJ 15,763 167 1.1%
Essex NJ 14,172 1,567 11.1%
Hudson NJ 10,059 992 9.9%
Middlesex NJ 15,574 464 3.0%
Monmouth NJ 10,795 126 1.2%
Union NJ 13,636 1,980 14.5%
New Jersey subtotal 79,999 5,296 6.6%
Bronx NY 9,912 40 0.4%
Kings (Brooklyn) NY 19,011 293 1.5%
Nassau NY 23,967 71 0.3%
New York NY 33,400 63 0.2%
Orange NY 8,857 43 0.5%
Queens NY 29,220 36 0.1%
Richmond (Staten Island) NY 7,531 440 5.8%
Rockland NY 5,494 54 1.0%
Suffolk NY 39,142 32 0.1%
Westchester NY 16,263 41 0.3%
New York subtotal 192,797 1,114 0.6%
NYNJLINA and PANYNJ Total 272,796 6,410 2.3%

Figure 1.9: Comparison of NQEmissions by County, tpy

[

NO, Emissions (tons/year)

New Jersey Counties,

[}
0
Q2
S
=
=

New York Counties

®m County-Wide EmissionsO All PANYNJ Emissions

Rockland

Starcrest Consulting Group, LLC

12

February 2016



OF NY&N 2014 MULTI-FACILITY EMISSIONS INVENTORY

Table 16: Comparison of PMoEmissions by County, tpy

County-Wide All PANYNJ Percent

County State Emissions Emissions of Total
in Inventory
Bergen NJ 3,896 7 0.2%
Essex NJ 2,631 87 3.3%
Hudson NJ 1,641 54 3.3%
Middlesex NJ 4,486 22 0.5%
Monmouth NJ 3,406 6 0.2%
Union NJ 2,761 119 4.3%
New Jersey subtotal 18,821 296 1.6%
Bronx NY 2,713 2 0.1%
Kings (Brooklyn) NY 4,984 15 0.3%
Nassau NY 6,975 3 0.0%
New York NY 7,049 3 0.0%
Orange NY 7,645 2 0.0%
Queens NY 5,881 2 0.0%
Richmond (Staten Island) NY 1,972 22 1.1%
Rockland NY 2,149 2 0.1%
Suffolk NY 14,340 1 0.0%
Westchester NY 7,023 2 0.0%
New York subtotal 60,730 54 0.1%
NYNJLINA and PANYNJ Total 79,551 350 0.4%

Figure 1.10: Comparison d?Mi,Emissions by County, tpy
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Table 17: Comparison of PMsEmissions by County, tpy

County-Wide All PANYNJ  Percent

County State Emissions Emissions  of Total
in Inventory
Bergen NJ 2,097 7 0.3%
Essex NJ 1,627 77 4.7%
Hudson NJ 1,105 47 4.3%
Middlesex NJ 2,309 20 0.9%
Monmouth NJ 1,635 5 0.3%
Union NJ 1,704 106 6.2%
New Jersey subtotal 10,477 262 2.5%
Bronx NY 1,407 2 0.1%
Kings (Brooklyn) NY 2,600 13 0.5%
Nassau NY 2,984 3 0.1%
New York NY 3,295 3 0.1%
Orange NY 2,395 2 0.1%
Queens NY 3,167 2 0.0%
Richmond (Staten Island) NY 1,000 19 1.9%
Rockland NY 827 1 0.2%
Suffolk NY 5,705 1 0.0%
Westchester NY 2,540 2 0.1%
New York subtotal 25,922 48 0.2%
NYNJLINA and PANYNJ Total 36,399 310 0.9%

Figure 1.11: Comparison of PMEmissions by County, tpy
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Table 18: 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%

Figure 1.12: Comparison of VOC Emissiontsy County, tpy
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Table 19: 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%

Figure 1.13: Comparison of CO Emissions by County, tpy
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Table 1.D: Comparison of SQEmissions 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%

Figure 1.14: Comparison of SEmissions by County, tpy
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Table 1.1: Comparison of CQe 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%

Figure 1.5: Comparison of CQe Emissions by County, tpy
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1.5 Comparison of 2@Emissions with Earlier Emissions Inventories

One purpose of this emissions inventory is to document chaegeissions 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 maidkéten andarelargelybeyond 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 Strat®gyt 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 essions resulting from the Clean Air Strategy, voluntary actions taken by
tenants and others, and normal turnover of engines and equipment, emissions estimated for
2014and 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 twefdgt equivalent units (TEUsAs described in more

detail in the 201&nd 201@missions inventory repgrdjustments havedremade to earlier

emission estimates to make them compatible withtélsestimates to account for changes

in emission estimating methodology.

Table 1.2 presents the annual emissions from 2006, 2008, 201@n202Q@1 asadjusted

to be compatiblevith thelatestestimatesor 2014 Because no significant methodology

changes were made between the 2013 and 2014 inventories, no adjustments have been made
to the prior year estimates presentale@013 reportwith the exception of minor updates

mack to the harbor craft emission factorbe emissionareexpressed as toper year and

as tonger million TEUs, andsthe percentagecreases or decreases between each prior
inventory year and 20fbr both tons per year and tons per million TEUsS table shows

thatthere has beerganeratiownward trend in emissiangons per year and tgper million

TEUs between 2006 and 20IThe greatest reductions have been gfd® tocontinued

decreasing levels of sulfur in the fuel used by tloeisy@mission source categories, and
particul ate matter, due to a combination of
program that has brought many newer trucks
terminals, and lower sulfur fuelhe talte also lists the TEU throughput from each of the

inventory years to illustrate the increases that have takeipda€&U figures include the

Global Container TerminBayonné EUs for all inventory years.
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Table 1.2: Trends in Emissions ovelnventory Years, tons per year and tons per
million TEU

Inventory NO, PM,;, PM,s; VOC CO SO, CO,e Million

Year TEUs
Tons per year, with adjustments
2014 6,410 350 310 436 1,391 546 600,104 5.77z
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 5.53C
2010 7,147 576 495 439 1,421 2,460 596,146 5.29:
2008 8,202 683 589 419 1,614 3,371 647,311 5.26¢
2006 8,845 778 665 481 1,706 3,972 684,015 5.09:
Percent change relative to 2014 - tons per year
2013-2014 -3% -12% -13% -2% 1%  -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% -1% 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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Figuresl9 through1.15 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 dastl 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 betwedr2Q006 an

so for the intervening oddimbered years the charts have been prepared by interpolating
between even numbered years. The inventories became annual starting with the 2012 update.
Figure 16illustrates the generally upward trend in Port thraugepnveen 2006 and 2014.

The oddnumbered years between 2006 and 2012 have been interpolated for consistency with
the pollutant figures presented above.

Figure 116 NO, Emissions Trend
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Figure 1.7: PMyoEmissions Trend
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Figure 1.B: PM2sEmissions Trend
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Figure 1.B: VOC Emissions Trend
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Figure 120 CO Emissions Trend
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Figure 121 SO, Emissions Trend
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Figure 122 COxe Emissions Trend
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Figure 123 TEU Throughput Trend
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SECTION 2: CARGO HANDLING EQUIPMENT

This section presents estimated emissions from theadffequipment used on Port
Authority marine container terminals to handle marine cargo and to support terminal
operations. This equipment is known collectively as cargo handling eqGidEent be
following subsections present estimated CHE emissions in the contextvatistared
NYNJLINA emissions, describe the methodologies used to collect information and estimate
emissions, and present a description of the equipment types.

The folbwingeightprivately operatelort Authoritycontainerand cruiséerminaltenans
have been included in the emission estimates:

U Red Hook Container TerminaLC at the Brooklyn Port Authority Marine Terminal
along witlthesecondary barge depot at Rtvark;

U0 GCT New Yorkat Howland Hook Marine Terminal on Staten Island,;

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

U Mabher Terminal, at the Elizabeth Port Authority Marine Terminal;

U Port Newark Containdrerminal (PNCT), at Port Newark;

U GCT BayonneatthePort Jersey Port Authority Marine Terminal

U Cape Liberty Cruise Terminals; and

U Brooklyn Cruise Terminals.

After an executive summary, ttemainder of this sectioconsists of the following
subsections

2.1- Emission Estimates

2.2- Cargo Handling Equipmetnission Comparisons
2.3- Methodology

2.4- Description of Cargo Handling Equipment

[ - et et et
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ES2.1 Executive Summary

Table ESA presents the estimated CHE criteria pollutant ap@@i@valent emissions in
the contextof 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

emi ssi ons ma
Emissions Inventomumber$

Table ES2.1: Comparison of PANYNJ CHE Emissions with State and NYNJLINA

ke wup of overall NYNJLI

Emissions, tpy

Geographical Extent/ Source
Category

NO, PMy, PM,; VOC CO SO, CO,Eq

New York and New Jersey
NYNJILINA
Cargo Handling Equipment

567,237 342,762 121,4761,089,3512,946,572 133,010 230,279,6¢€
272,796 79,551 36,399 316,8741,335,320 37,497 127,000,94
754 52 51 84 319 1.0 115,21¢

Percent of NYNJLINA Emissions

The following figures illustrate the distribution of PANYNJ CHE emissions by type of

0.28% 0.07% 0.14% 0.03% 0.02% 0.003% 0.09%

N A

equipment in terms of tons per year and percent of totak@i#Sions, and in the context
of overall NYNJLINA emissions. The NYNJLINA emissions are broken down irgadn
mobile sources, other (romad) mobile sources, and stationary and area sources. Note that

the percentages shown in these charts do ngsauma to 100% because of rounding. The

e

mi

charts are intended to illustrate the relative magnitude of emission sources at the port and in

the region.

9 Criteria pollutant emissions pramarily from the 2011 National Emissions Inventory:
http://www.epa.gov/ttn/chief/net/201linventory.html

Greenhousgas 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.gtvithief/net/2008inventory.html
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Figure ES2.1: Distribution and Comparison of N@from CHE, tpy and percent
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Figure ES2.2: Distributionand Comparison of PMofrom CHE, tpy and percent
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Figure ES2.3: Distribution and Comparison of Plykfrom CHE, tpy and percent
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Figure ES2.4: Distribution and Comparison of VOC from CHE, tpy and percent
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Figure ES2.5: Distribution and Comparisorof CO from CHE, tpy and percent
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Figure ES2.6: Distribution and Comparison of S&from CHE, tpy and percent
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