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Port of Oakland
2005 Seaport Air Emissions Inventory Overview

As pare of its commitment o help reduce air pollution From che operations of our seaport tenanes, the Pore of
Onakland has prepared a 2005 Scaport Air Emissions Inventory ("inventory”). This inventory estimares the
amounts of certain types of air pollutants generated by che ships, erucks, trains, harbor ceaft, and cargo handling
equipment at its seaport clu:ing 2005, The inventory will:

L1 allow the Port of Oakland to more accurately understand emissions sources relared o seapore
acrivities

i ['I.I‘Jj'.l the Porr, its tenancs and the community to prioritize emissions reduction efforts to get the
biggest impace from its air qualicy invesements, and

3] prowide the Pore, ies tenanes and the communicy a baseline of emissions bor tracking progress in
reducing pollucion,

Specifically, the inventory will be used for ewo immediate purposes:
Farst, iv will assist che Maritime Air Qualicy Improvemene Plan Stakeholder Task Force - a collaboration of indusery,

environmental justice, labor, government and resadent groups - crafe a Maricime Adr Qualicy Improvement Plan
ot the Port of Olakland.

Second, che Emissions Invencory will be used by stare and regional air qualicy agencies as a rechnical basis for a

West Oakland Health Risk Assessmene. Thar report will idencify health risks from multiple sources and
allow prioritization of pollunon reduction effores,

page ong

What is an emissions inventory?

An emissions inventory is an estimate ot the quanricy ni'pn”um:lu thar a group of sources pmdm:n:ﬁ in a given
ated, over a delined period of dme.

In the Ports case, the emissions invenitory presencs tons in 2005 of five different pollutancs:

« Particulare matcer {including diesel) (PI)
« Mitrogen oxides (MOx)

s Sulfur dioxide (SO2)

e Reacrive Organic gas [H‘ﬂﬁi

« Carbon monoxide (CO)

1 learn more about chese pollutanes, see Sectdon 1 [Introduction) of the Emissions Inventory Repore, available
at rerewportofoaklond.com/envivonm,

The fventory caleulaced the amounts of these emissions produced by the scaport operations of the Pore and fes
renanes wichin the seaporr area during che calendar year 2005,

The inventory estimates emissions from the Porcs, tenancs’ and other seaport operztions.  Tenants include
shipping lines, marine terminal operacors, and the railyard operator. Non-tenant maritdme operations for which
einissions were estimared include tracking, dredging, vug boas, and other assise vessels,

The inventory tocuses on the largest sources of air emissions from seaport operations, including:
« 5h ips
« Harbwor Crafr {e.g,. rug boars)
= Cargo Handling Equipment
o Trucks
» Locomaotives
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Why was this inventory prepared?
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underseand polludon sources from seapore-related activiey. This information can help prionitze and promoee effores
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commiement o reduce al EJI'IJ]LLIiLHl from the OPETAEnNG af ies tenanes.

Who prepared this inventory?

The Porr of Oakland paid for the emissions inventory for its own use, and siaff managed irs prepararion. Becanse of
the highly rechnical narure of this work, the Porg hired ENVIRON, an air qualicy consulting firm wich
extensive cxpericnce in preparing emissions invencories. 'The Porr worked closely with the California Air Resources
Board ("CARE") and Bay Area Air Quality Management Diserice {"BAAQMD") sraft to ensure thar che resulring
inventory would be compable with other local emissions inventories and with the West Ouakland Health Risk
Assessment. Community members were invired to comment on the drate emissions inventory methodology in January
20057,

How are emissions measured?

Fven a derailed and professionally prepared inventory, such as chis one, does not use direct emissions measurements
from each vessel. rack or other source being smudied. As a result, it was necessary to rely on substiruge informartion,
such as published emisions rates, the number of cargo conmainers moved. the length of rime vessels and equipment
spent at various speeds and in different modes of operation, and the engine characeeristics of equipment and vessels
wsed for seaport operations, To obrain these dara, Pore, State, and rerminal and rail operator records were nsed. along
with special studies, lirerature reviews, and CARB inpur daca or models (Sec Table 3, Measures of Scaport Activiry Used
in the Emissions Inventory ). However, since exacr measurements are not possible, all of the results are subject vo some

LaICerTainTy.
What are the results of the emissions inventory?

Pore ships consrivure the largest source caregory for all polluranes, producing 80% of estimaved parricalare maerer
and the major pordon of other pollutans excepr carbon monoxide. Trucks, harbor craft, and cargo handling equip-
ment each produced 3-8% of the estimared pardculare marrer within the seapore area. Locomotives from the one rail
yard on Port propercy produced 1%.

Ihe healrh impacts of the various emissions sources on local communicy air gualicy are nor always direcely proporion-
al o the magnirnde of their emisions. For example, the particulare mareer emissions from ships in croising mode,
which occur ourside the Golden CGare, are likely vo have less impace on West Oukland air qualicy than emissions thar
occur cloger o shore, when ships maneuver inco berths or when they are ried up ar the dock.
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The results of the Part of Oakland 2005 Seaport Air Emissions
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Table 1. Port of Oakland emissions by emission source

category — tons in 2005.

Emisslon Source Category PM HO= 502
Ships 220 2484 1,413
Harbor Craft 12 5 3
Cargo Handling Equipment 22 768 i
Truchks 16 334 2
Locomotives 2 T 2
TOTAL 273" 4,005 1427

¥ .'I-qu'.g,l' e PM sridiidoms {281 e ave frum aldeied eadigsiar,

ROG

mnr

22

53

48

)

248

co

A0E

1449

L

Table 2 shows a more detailed assessment of ship emissions by mode

ul'upur.lliun. Mot ﬂ:ip emissions occurred in transit, rather

than while ar dock,

Table 2. Ocean golng vessels (OGV) emissions summary

by mode - tons In 2005,

Emission Mode PM NOx S0
Ships in Transit
= Cruiss a2 REE 383
=« Rpeduced speed zone &0 04T 195
= Maneuvering il 458 18T
- At anchorage 2 o4 15
Subtotal 158 1747 950
Ships at Dock i1 THT 464

Total Ship Emissions

220 2,484 1,413

ROG CO
16 4

27 63
53 ]

1 2

a7 189
£1 il
117 235
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Tho following charts show the porcontage
that each source contributes to total
emizsions of a particular pollutani:

2005 PM Emiz=zions By Souwrce [including diesel)

Tk
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Table 3. Measures of Seaport Activity Used in the Emissions Inventory

Type of Activity

Ships in Transit

Measure of Activity in 2005

1,916 ship visics
125 EJ‘L'lp :n-;:l'lurugr.; in hu}'

Ships ar Diock
Harbor Craft

Cargo Handling Equipment

20,7 hours ac dock per average ship eall
6,630 ship tug assists
72 dredging tug assises
556 pieces of vard equipment
522 tueled by diesel {32% recroficced or repowered)
34 fueled by Liguified Perrolewm Gas (653% repowered )

Trucks 2.6 million erips in and out of marine terminals
0.9 million crips in and our of rail cerminals
Lowomotives 2,190 trains arriving in and d:purtin]_; fromm rail :r'au'd

Where the Emisgsions are Located |Domain) - Land Sources
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Where are emissions
measured?

Twes different domains, or areas, are used o esti-
miate the E-I.:r_rgraph:il; TEZI 1N which cmissions
assoctared wich the seaport are locared.

e Whrer-based erissions from ships and harbor
craft are measured from dock-side at the Port out to
where ships turn towards San Francisco Bay, just
beyond che Sea Buoy, This point is abour 30 naui-
cal males way fram the Pores Inner Harbor berchs,
and abour 11 nautical miles from the California
cosst,

o Land-based emissions from CArEO I.'Lar'u!l.il'lg EEupe
ment, trucks and locomotives are measured i the
seaport ared, within the boundaries of 1-80, T-880
and Howard Terminal, adjacent to Jack London
Square, This area encompasses the eghe marine ter-
rminals, one cailyard, and the Pore-relaned road oatfe
berween those faclities and che nearest freeway
inrerchanges,

CARB has estimared Porterelaced truck
diese]l emissions on z;1,:|'rr4_1|,:||‘||.'|:i|‘||i_|'| Frl;l;nfﬂ:ﬂ in
a separate inventory of other diesel pollu-
cron sources likely to affecr West OQakland.

How will this information be used in the West Oakland Health
Risk Assessment?

As the dara gathering ettore for this inventory was underway, CARB announced an inidative, in cooperation wich
BMQMD. to escimate the health risks from diesel PM in West Qukland and imimediate 5urm1.1.11din.g areas,

The Port learned of the agencies’ need tor data and offered ics emissions database for the study, working o
coordinate with CARB and BAAQMD so thar the dara could serve both the emissions inventory and the West
Dakland Healch Risk Assessment.

CARBS West Oaklund Healch Risk Assessment will not be an actual healch .'-'tLI:L{_'!.'. but will estimate ;:luh]'n.:
exposure and increased health risks based on compurer modeling. Public exposure to diesel PM emissions must
be estimaced because the technology does not ver exise to direcdy measure diesel PM in the ambient air where it

is mixed with other types of particulace mareer, The West Oukland Health Bask Assessment will assumie residencs
are expused to che 2005 levels of diesel PM For a 70-vear lifetime, for 24 hours a day.

What will the West Oakland Health Risk Assessment measure?

The West Oukland Healch Bisk Assessment will use emissions and toxicicy daca eo estimare the increased risk of
health impacts, like cancer and aschima, atoribucable co diesel p.arti-;.'ulat:: imacter pu“utiun. The n:udy will wssess
risk from 1) sources at the Pore of Oakland, (2] the Union Pacific Railyard, and {3} other sources of diesel
pul]unun that affect West Oakland, mulﬂu-dLrl.]:r r the Main LS. Post Office, induseries and freewsy wrathe. The

\ 1 = i:_— ™ health risk impace of each source will not be

'i-* A = =
‘]H f-}'_ﬂ < ) ‘Hrt‘ _
.". 1 & -

directly proportional co the magnitude of s

diesel PM emissions because many other
tuccors influence che West Oualdand healch
sk a.rua]ys:is, induding the proximity of an
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What's the Port of Oakland doing to reduce air pollution at its
seaport?

Since 1999, the Port of (akland has worked wich the community on implementing its Air Qualicy Improvement
Program. The Pore and its communicy stakeholders have worked vo replace diesel-fueled equipment wich
eleceric, alcernacive fuel and cleaner equipment. RL'v::-:::nl:l:r'r the Port has I::pl.m;:l.:d or recrofitted:

210 pieces of seaport cenminal equipment:

70 heavy-dury diesel crucks working in the Port area;
28 AC Transit buses serving West Oakland; and
I cug boat.

Togecher, these effores will remove 21,1 tons of diesel PM emissions from the seapore. Thars the equivalent of
l::ﬂcjng 1,055 heavy-dury diesel trucks off che roads for a year

Currently, the Pore has sucesstully ested
a mobile shore-side power LNG gener-
| aror that allows ships to tarn off their
diesel engines or “cold iron”. This
generator nearly eliminates emissions
from ships at dock and can be
implemented more quickly than che
existing pgrid-powered alternacive.
The Port has also approved funding for
new low-emisston genset locomotive
switching engines, two Liquelied
Narural Gas {LNG) fueling scations and 9 heavy-duty LNG-powered erucks.

Finally, ehe Pore of Ouakland is working with ies communicy stakeholders to develop a long-term Marieime Adr
Quality Improvement Plan and a comprehensive Truck Managemene Program chat will improve trucking
operations and help local eruckers buy cleaner trucks.

Harking for you to make a difference
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