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Program for the Technical Meeting on 12 July 2011
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of Marine Fuel & Other Emission Reduction
Strategies & Incentives
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Time B Program & H Speaker =¥
&
9:00 - 9:10 Registration &0
9:10-9:15 Opening Speech by EDP Mr. WC Mok
T RIR O B G R FfEE
9:15-9:20 Opening Speech by USEPA, Program Manager Mr. Justin Harris
SER IR R B R PN
Group photo [E|faala
9:20-10:50 | Emissions Inventories at U.S. Ports Ms. Penelope
EEEEFRUEE McDaniel
SEE
10:50-11:20 | Implementation of Marine Control and Enforcement | Ms. HC Chen
Experiences P E B
AR ZE GO E I TR T
11:20 - 11:35 | Tea Break /[MA '
11:35-12:05 | Investigation and Countermeasure of Emissions Mrs. Liu Juan
Status in Shanghai Port ks
AR O R S RN R & B SRR 5T
12:05-12:30 | Q & A Session [HEHFER
12:30 - 14:00 | Networking Lunch -f%
14:00 - 14:30 | Hong Kong Study on Marine Vessels Emission Mr. KW Ng
Inventory AR
T AN SRR B
14:30 - 15:00 | Establishment of Port Air Pollutant Emissions Mr. CH Liang
Inventory RlEE
BEERSRRE R
15:00 - 15:15 | Tea Break /]MA '
15:15 - 16:45 | Harbor Craft & OGVs U.S. Experiences & Regulation | Ms. Penelope

McDaniel
ER%




16:45-17:00 | Hong Kong Port-Related Emission Control Programs | Mr. YT Lee
ARG EPERE TS B3
17:00-17:30 | Q & A Session Z[EIFE: .
17:30-17:35 | Closing Speech by EPD Mr. SW Pang
BAREREF NS HH%
Program for Visit to Marine Department on 13 July 2011
2011 4£ 7 A 13 H2 BB ERE NS
Time BF[E Program IHH Location HfiEL
9:15-10:15 | Vessel Traffic Centre Outer Island, Macau Ferry Terminal Building
Ry EHTTESZ Ul Office, Centre
IR R IR DA S M
9:15-10:15 | Harbor Tour Boarding/Unboarding at Macau Ferry Terminal
W AR I AR ENETE_EAS
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PROGRAM FOR THE TECHNICAL MEETING ON 12 JULY 2011

201 14E7 B 12 HEARA L K (B %

Time [ Program JiH | Speaker i}l #

9:00-9:10 Registration B¢

9:10-9:15 Opening Speech by EPD Mr. WC Mok
EWING R EB T RERE Riha

9:15-9:20 Opening Speech by USEPA, Program Manager Mr. Justin Harris
KERRRBIHR B2
Group photo  [F] #4#1 &

9:20-10:50 | Emissions Inventories at U.S. Ports Ms. Penelope McDaniel

BE T Bk

10:50-11:20 | Implementation of Marine Crotrol and Enforcement Ms. HC Chen
Experiences X ZE T RWERHRRIITEE | BREs

11:20-11:35 | TeaBreak /MkK

11:35-12:05 | Investigation and Countermeasures of the Emissions Mrs. Liu Juan
Status in Shanghai Port _E¥#GHEME O RATS SR | 6
AR E B JHR

12:05-12:30 | Q & A Session &It B

12:30 - 14:00 | Networking Lunch (hosted by Hong Kong EPD) 4

14:00 - 14:30 | Hong Kong Study on Marine Vessels Emission Mr. KW Ng
Inventory FMEATANYS S HE S AR RHEM

14:30 - 15:00 | Establishment of Port Air Pollutant Emissions Mr. CH Liang
Inventory #IX 2S5 £UHIBENRE R

15:00-15:15 | TeaBreak /MK

15:15-16:45 | Harbor Craft & OGVs U.S. Experiences & Regulation | Ms. Penelope McDaniel
of Marine Fuel & Other Emission Reduction Strategies | I 1%
& Incentives FEE)RITEEMTAR{E FRAR AL RIF &
WAHFE A8 5ERAE Tt &)

16:45 - 17:00 | Hong Kong port-related emission control programs Mr. YT Lee
3 X HE RS v R E h

17.00-17:30 | Q & A Session 2 ia] i B

17:30-17:35 | Closing Speech by EPD Mr. SW Pang
FEHIERTEEER PR

PROGRAM FOR VISIT TO MARINE DEPARTMENT ON 13 JULY 2011

20117E7 A13 H & WSS 4 iR [A) 2

Time [ | Program JRH Location 15
09:15 - 10:15 | Vessels Traffic Centre Outer Island, Macau Ferry Terminal Building
A RAT S, Office, Central
ISR E Bk DK
10:15-12:15 | Harbor Tour Boarding/Unboarding at Macau Ferry Terminal
i DL R B EIEE L E¥%
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Meeting on Port-related Emission Control Programs ( \d )

ograms (12 & 13 July 2011

[Branch of Company! A FIER]

[Name |24 | Title A
A. Hong Kong Environmental Protection Department (HKEPD) HFEHBENE
1 [Mr. Mok Wai-chuen EEffSR  |Assistant Director PR L Air Policy Division 255 B EE
. AIr Policy Group, Air Policy Division
2 |Mr. Pang Sik-wing Fokgas Principal Environmental Protection Officer BEMEESE . E{,ﬂ%ﬂ E’E%ﬁ% " ¥
. . Air Science Group, Air Policy Division
3 [Mr. Lau Man-pang, Brian pdlpaYic Senior Environmental Protection Officer SRR o L 7 éﬂi I Y
. Air Policy Group, Air Policy Division
4 |Mr. Lee Yu-tao, Tony RS Senior Environmental Protection Officer SR ETT v E“,ﬁ%ﬂr ;'l’]%ﬁ(ﬁ éé ¥
= y I &l
, . Air Science Group, Air Policy Division
5 |Mr. Cheung Kam-hing, Billy (gl Environmental Protection Officer MR P Eliﬂ e 4
. . = 3 2
e R . . Air Policy Group, Air Policy Division
6 |Mr. Lai Kin-tong, Michael bl i Environmental Protection Officer MRET ZESTER, Y
e e . . . Air Policy Group, Air Policy Division
7 |Ms. Lui Pik-ying, Phoebe B Assistant Environmental Protection Officer BhERE(T SRR, S
B. Hong Kong Marine Department (HKMD) FEEEEIA
. e . . Local Vessels Safety Branch, Shippin
§ |Mr. Leung Wing-fai RAEEE  |Senior Surveyor Py AR Division ﬁﬁﬁﬂ$%t%;{ Zif@ﬂﬁﬁﬂgﬁ%gﬂ
. . . Technical Policy Branch, Multi-lateral Policy|
- 5 = 470 3
9 |Mr. Wong Sai-fat Fik#k  |Senior Surveyor B A A Division $IZECER), HARBrE
€. US Environmental Protection Agency (USEPA) ZEEHRE
. . Program Manager, Greater China . , -
A 1% s
10 |Mr. Justin Hasris BHRE {Taiwan/ Hong Kong) ERIEEE Office of International Affairs [E|[FES 52
. Greater China Program Manager N . . -
E2 E|fFEE S
11 |Mr. Luis Troche i (for air, water, enforcement, and law) ERIE2EE Office of lnterfnatmnal Affairs EfREEES
. s - o Region 9 Air Division - Clean Energy and
Ny
12 [Ms. Penelope McDaniel gy |Environmental Seientist and Lead of the West [SFRFATR/ | cpinate Change Office S9BCIMANZESEL,
Coast Collaborative FEES f’?ﬂ;ﬂiﬂﬁ@ %@ﬁgﬁﬁﬁﬂ%ﬁ&ﬁ #H
D. Environmental Protection Administration Taiwan (EPAT) & E&FPMEHTE
Depariment of Air Cualify Profection and
13 [Ms. Chen Huei-Chi R HH Specialist e Noise Control 225 LG {RIF B S &S0
E. Simenvi Company Ltd. (Simenvi) BRI EHOERAR
14 |Mr. Liang Chia-Hsiu M Project Manager EZmiAn NA
15 |Ms. Huang Li-Ting R Engineer TAEHm NA
F. Shanghai Environmental Monitoring Center (SEMC) _E¥SHFRE R MLy
16 [Mrs. Liu Juan B Deputy Director HIESER NA
. = hicle Pollution Monitori
17 |Mr. Zhang Jian giciit Deputy Director BlEfE ;{;};‘;%;%;g%iommrmg Division
. . . _ Atmospheric Pollution Monitoring Division
Mrs, X Fis S E =4 _ .
18 |Mrs, Xu Jie e enior Engineer B TR KRR
. . . Vehicle Pollution Monitoring Division
19 |Mr. Shen Yin Enginger T B _ .
' R i =i AR
. Vehicle Pollution Monitoring Division
20 |Mr, Tan H 24 Enginee et
r Tan Hua e glneer LEID s
G. Shanghai Port Administration Center (SPAC) [ ¥FHbEREATHc1.[,
21 {Mr. Cheng Jianmin 2 Er Chief Engineer J= e b il NA
22 |Ms. Fang Yuanyuan FigiE  Engineer TFIE NA
H. Shanghai Academy of Environmental Sciences (SAES) g BRI 2T
23 |Ms. Lin Li I Engineer Tia NA
24 |Ms. Lu Jun ®]E Engineer T2 NA
25 [Mr. He Xiaochu {a#%4] Engineer THEEIA NA
1. Shanghai Municipal Maritime Bureau (SMMB) F¥giiib A5 R
26 |Mr. Wang Zhengyu |ITIEI1§§ Engineer Jlﬁﬁﬁ |NA
J. Department of Environmental Science and Engineering, Fudan University 5 B2 FRRIE S5 TR
prl |Ms. Zhang Yan [gﬁ@ |Associatc Professor A |1?HIT1 |NA
K. Hong Kong University of Science & Technology (HKUST) FrkihA &
28 |Mr. Ng Ka-wing, Simon 228 Vlsgtmg Scholar 'U’il"ﬂ'i% NA
29 |Mr. Lin Chu-bin, Ben AR Research Assistant Wreahs NA




ventories

Presentation Outline

Introduction

Impetus: protect human health & the
environment

US EPA air quality regulations overview
— CAA, mobile sources

US Port Emission Inventories & Progress




Protectlng Human Health & the
| Env1ro_nment |

Hair cross section (70 wm})

| — Non “cancer heaith effects may lnclude eye and lung |rr|tat|on =
allergic reactions in the lungs, asthma exacerbation, blood
tox:ctty, immune system dysfunctlon and developmenta[



Protecting Human Health & the |

Environment

Children, elderly. and immune

compromised individuals are

disproportionately affected by diesel

emissions

Children are especially sensitive because
their respiratory systems are still developing,
and they have a faster breathing rate
Degrades air quality, impairs visibility and
contributes to climate change

Particulate Matter
(PM2.5 and PM10: less then
or
equalto 2.5 or 10 microns,

Hospitelizations for worsened

heart diseases

Emergency raotn visits for
asthma

Cers and trucks (especially diesels)
Fireplaces, woodstoves

‘Windblown dust framroadways,
agricutture and construction

Chronic eye, lung or
skin irritation

Neurological and
reproductive disorders

respectively) * Premature death
Ozone (03) ® Cough, chest tightness * Precursar sources* motor vehicles,
* Ditficuityteking & deep industrial emissions, and consumer
bresth products
* ‘worsened asthma
symptoms
®* | ung inflammation
Carbon Monoxide (CO) * Chesl painin heart patients** * Any source thet burns fuel suchas
® Headaches. nausea* cars, frucks, construction and farming
. ' “ equipment, and residertial heaters and
Reduced mental alertiness stoves
* Death: et very high levels*
Nitrogen Dioxide (NO2Z) * Increased responselo ®* See carbon monexide sources
allergens
Taxic Air Cortaminards ® Cancer * Cars and trucks (especlally diesels)

Industrial sources, such as chrome
Pleters

Nelghbortood businesses, such as

- dry cleaners and service stetions

Building materials and praducts




- US Mechanlsms to Reduce
| A|r PolIutlon '

Laws and Regulatlons

— Federal (Congress US EPA); State and LocaI
Internatlonal Treatres o s

| J vOrunt'ary
— Industry -

0 . Environmental and publlc health concerns socral R
responsrbrlrty, economlc lncentlves competrtlon |

e Amblent arr quallty standards o -
(1) drive Federal, State, and Local regulations, and

(2), create incentives for both government and |ndustry to
reduce emrssrons S - - : :



Laws & Regulations — Federal Clean Air
Act

Clean Air Act
1) US EPA establishes National Ambient Air Quality
Standards (NAAQS)
- — “ambient air quality” includes pollution from all
sources

2) US EPA approves State/local programs that meet Clean
Air Act requirements — joint enforcement |

3) “Stationary sources” regulated differently from “mobile
sources”

Laws & Regulations — Federal Clean Air
Act

National Ambient Air Quality Standards (NAAQS):
Levels of “acceptable” ambient pollutant concentrations
1) carbon monoxide (CO) |
2) sulfur dioxide (SO2)
3) nitrogen dioxide (NO2)
4) ozone (0O3) *
5) particulate matter (PM10 and PM2.5), and
6) lead (Pb)
« Based on ambient air monitoring data, US EPA
designates all areas in the U.S. as “attainment”
or “nonattainment” |

» Continuous monitoring: designation may
change



Roadmap |

‘_Heavy-ﬂuiy nghway
“saigs R0 wr
‘-%%ga%aﬂ&iyf

| Simaiie 2000
'{uﬁyghase&mm%

:g?::g;gﬁe' ‘Otean Going Vessels.
o £ mee
aﬁﬁg;ﬁ;r&siw SM-R@?&E}%EW
R T IO MARPOLANTeX
{%ﬁmﬁﬁﬁlwﬁ fmﬂonh’m .

_Fuesl 5&5&&%’2 5

<HOR Catafysiﬁﬁseﬁ 2048

f;LSD & ULSI Implementatlon Schedule

Non-road Diesel Fuel Standards '

Who ‘ Covered Fuel 2006 | 2007 | 2008 | 2009 ; 2010 | 2011 | 2012 | 2013 | 2014
Large Refiners & NON-ROAD
Impoters

Large Refiners & | LOCOMOTIVE &

Importers MARINE
‘. | NON-ROAD,
gga'!EEﬂ”f.'s & 1 LocomoTive s
. ‘Er Xeeptons MARINE

Exceptin California, compliance dates for Nnn-Rnad, Locomotive and Marine fiiels inthe years indicated are: Jung 1
far refiners and imporiers, August 1 downstream from refineties through fuel terminals, October 1 fprreta]lputlets,
and December1 forin-use. -

In Catifornig, all diesel fueltransitioned to ULSD in 20086, Locomotive and Maring diesel fuels were requiredto
transition to 15 ppm ULSD effective January 1, 2007.

S EPA’s Mobile Sourcé Regu'latory




US Port Emissions Inventories

Used to establish air quality “baseline” for
port operations

« May also play roles in measuring emission
reduction program success

« Frequency of updates varies, depending on
data needs, funding and staffing

" San Pedro Bay Ports Clean Air Action Plan
| Objectives

1. San Pedro Bay Specific Objectives

Reduce public health risk from toxic air contaminants associated
with port-related mobile sources to acceptable levels.

» Reduce criteria pollutant emissions to the levels that will assure
that port related sources decrease their “fair share” of regional
emissions. -

» Prevent port-related violations of the state and federal air quality
standards.

2. Project Specific Objectives
+ Projects must meet a residential cancer risk threshold.

« Projects that exceed thresholds for criteria pollutants must
implement the maximum available controls and feasible mitigations

for any emissions increases.
3. Source Specific Objectives
+ A series of performance goals for each of the five sectors.




._ Plan Emission Reductlon Imtlatlves
-Heavy-duty truck control measures .~
. | OGV control measures o -

+ Rail Iocomotlve control measures
~« Construction activities BMPs
e _‘ﬁTechnoIogy Advancement Program

Contrlbutlon to SoCAB Em|SS|ons B
ﬁ*e‘PM*;Q ] ;-':fr;:;.,-.ﬁ_;ﬁ;_.rj; - ',‘;;'-;NOX%. i; 5

Area
Bay Ports O Raad

5&13!1’:&11'
By Purts 356

Sourcer San Pedro Pc)ris_ Stakeholder Update on 4 Mokale, o B o
Draft 2010 Clean Air Action Plan % : hle



Port of Los Angeles

Acfivity based emissions inventory
2001 inventory published July 2005

2003 inventory published 2007, first of annual
updates |

2006 inventory published 2008, first to
include greenhouse gas emissions estimates

2008 inventory released December 2009

Port of Los Angeles:
Inventory Source Categories

Oceah—going vessels
‘Harbor craft

Cargo handling equipment
Railroad locomotives
Heavy-duty vehicles



Port of Los Angeles
Pollutant Emissions Estlmated

| Part|culate matter (PM) (10- mlcron 2 5- -
'_mlcron) it

f 4,D|esel partlculate matter (DPM)

- Port of Los Angeles o
Greenhouse Gas Em|ssnons Estlmated S




Port of Los Angeles:
Geographical Extent

-+ emissions from all source categories within the
harbor district;

- emissions from rail locomotives and on-road
trucks transportmg cargo to or from the Port up to
the cargo’s first point of rest within the South
Coast Air Basin (SoCAB) or up to the basin
boundary, whichever comes first; and

« emissions from commercial marine vessels within
the harbor and up to the study area boundary.

“Souith C:mt
Aif Basm in_




Port of Los Angeles:
Emlse‘.lon Inventory Results

Table ES 4: Port-wide Ennssmns Companson, tons per year and % Change

EI Year PM,, PM,; DPM NO, SO, CO  HC
2009 511 436 467 11244 2432 2777 599
2008 s05 690 736 15577 3,822 3826  8l1
2007 : 777 673 682 17,052 3553 4036 875
2006 1,140 975 1,040 19262 6,026 4658 981
2005 1062 908 974 16812 5552 4093 870

Previous Year (2009-2008)  -37%  -37% . -37% -28% -36% -27% -26%
CAAP Progress (2009-2005) -52% . -52% -52% -33% -56% -32% -31%

‘Inventorles publlshed for '2005 2006 2007
2008



Port of Long Beach:
Inventory Source Categories
» Ocean-going vessels

Harbor craft

Cargo handling equipment

Railroad locomotives

Heavy-duty vehicles

Port of Long Beach:
Pollutant Emissions Estimated

Particulate matter (PM) (10-micron, 2.5-micron)
Diesel particulate matter (DPM)

Oxides of nitrogen (NOXx)

Oxides of sulfur (SOXx)

Hydrocarbons (HC)

Carbon monoxide (CO)

Carbon dioxide (CO2)

Methane (CH4)

Nitrous oxide (N20)



Po.rt .o'f-L:ojng Beach: Geo-graphiCéI:Exte‘nt-- |

~« emissions from aI| source categorles wnthm the
~ harbor district; -

e emlssmns from rail |ooomot|ves and on- road o




Port of Long Beach:
Emission Inventory Results

‘Table ES.6: Port-wide Emissions Comparison, tpy and % Change

ElYear PM,, PM,;, DPM NO, SO, CO HC

2005 1,085 915 977 15,588 6,740 3215 779
2009 243 453 471 10,129 3,661 1,819 483

Change (tpy) -542  -462  -507 -5459 -3,079 -1,396 -295
Change (%) -50%  -51%  -52%  -35%  -46% -43% -38%

Proposed San Pedro Bay Ports Emission

Reduction Standards

* By 2014, reduce emissions by:
— 72% DPM
— 22% NOx
— 93% SOx

» By 2023, reduce emissions by:
— 77% DPM
— 59% NOx
— 93% SOx



f San Pedro Bay Ports Zero EmISS|on
Contalner Movement Systems (ZECMS)

Short term goal

— de‘termlne if ZECMS are feaS|bIe for the ports andl |
if so, ‘demonstrate innovative technologies 1 that
~can be utilized for more: efﬁc:ent and greener |
movement of cargo I

Long term goaI

e Reduce marrtlme and port-related air quallty |mpacts on human e |
o health the envrronment and the economy S

. Reduce contrlbutlon to cllmate change through co- beneﬂts



PugetSoundl
Maritime Emissions Inventory

|dentifies and quantifies pollutants emitted
from maritime-related diesel equipment
operating within the greater Puget Sound
region. L

Baseline inventory covers 2005 emissions
Update now underway for 2011 emissions

Puget Sound
Maritime Emissions Inventory

Ocean-going vessels

Harbor vessels

Cargo handling equipment

Rail

Heavy-duty vehicles

Fleet vehicles (passenger cars & trucks)



Puget Sound Maritime Emlssmns Inventory

Emlssmns Estlmated

Y

'Carbon monOX|de (CO)
Oxides of nitrogen (NOx)
Oxides of sulfur (SO2)
Volatile organic compounds (VOC)
Particulate matter (PM)

Carbon dioxide (CO2)
Methaine“(CH4) -a-nd

2t . . . : FREEREN
Figure O:l: Georgin Busin/Puiger Sound Adished:



- Puget Sound Maritime
Emissions Iinventory: Results
Table ES.3: Puget Sound 2005 Maritime Air Emissions Inventory Summary, tpy

Greenhouse

Source Category NOx VOC CO 50, PM,, PM,; DPM Gases,

CO; eq

Ocean-going vessels: '
Hotelling 2259 74 191 4,229 262 209 131 274,421
Maneuvering . 313 24 33 191 22 17 21 12,481
’I‘mnmnng 11,390 399 932 7953 709 566 663 496,344
Harbor vessels 9,535 3,363 16,854 529 493 456 445 689,649
Rail, off-teominal 1,285 57 166 96 35 32 32 59,854
Rail, on-terminal 1,180 67 154 93 35 32 35 48,135
Cazgo handling equipment 1,155 103 218 80 74 72 74 111,592
Heavy-duty vehicles, off-terminal 1,120 58 307 335 45 39 39 156,242
Heavy-duty vehicles, on-terminal 203 18 148 4 4 4 4 17,845
Fleet vehicles 10 3 50 0 0 0 0 3,365
Total 28469 4,167 19,752 13,211 1,682 1427 1444 1,570,429

Figure ES.2: Puget Sound 2005 Maritime Air Emissions Inventory Summary, tpy

OGV hatelling
OGV maneuverng
W OGYV transiting

F~ Habor vessels

Rail

F' Cargo handling equipment
Heavy-daty vehicles

Fleet vehicles



Puget Sound Mantlme Clean Air Strategy 5

o Result Examples s
. OGVs SW|tch to low sulfur fuel while hotelhng |
. AII CHE used at the ports now use ULSD

Vancouver trucks 94% of dray truck at Port | 1 |

'--*i of Tacoma now comply W|th 1994 PM

Port Authorlty of New York
and New Jersey |

New Jersev
+ Port Newark
. Ellzabeth Port Authorlty Marlne Termlnal
» Auto Manne Terminal (Bayonne/Jersey Clty)
New York | | g o |
. Howland Hook Marme Termlnal (Staten Island)




gAML
GRITT

o

Clean Air Strategy
for the Port of New York & New Jersey

« Reduce maritime-related air quality impacts on
human health and the environment from criteria air
pollutants, especially those that come from diesel
particulate emissions

» Reduce maritime-related contributig)n to greenhouse
gas emissions associated with climate change

» Contribute to the effort to bring the airshed into air
quality attainment



- Port Author|ty of New York
and New Jersey

. 2006 basellne mventory pUbhshed November;'
- 2008 | s

Prewous partlal mventorles
| - ocean gorng vessels/harbor craft (2000)
| ','— on-dock railroad Iocomotives (2002) ‘ o
N = heavy-duty dlesel vehrcles (on- road trucks 2005) -:_,_;: i
. — cargo handlmg equ1pment (2002 and 2004) -j g:f

’ .‘Particulate matter less than 2 5 microns in dlameter (PM2 5)

'+ Volatile organic compounds (VOCs)
. Sulfur d|0x1de (802)

?"NltrOUSOX|de(N20) R
e Methane (CH4) i gt



Port Authority of New York
and New Jersey: Geographical Extent

17 counties across the states of New Jersey
and New York coincident with the New
York/Northern New Jersey/Long Island Non-
Attainment Area (NYNJLINA)

Contributiohs of port emissions to total
NYNJLINA (2006 baseline)

Table 1: Total Criteria Emizsion Summary by Source Category, %

NYNJUNA Source Category




| 552?2?-';P'o'rt AUthbrity of Ne.wYork: .

and New Jersey: Inventory Resdlts

Table ES.I: Criteria Pollutant Emission Summary by Source ICategory, tpy - 2006

Source Category NO, PMye M- 5 vOC CO S0,
Cargo Handling Equipment 1,402 83 86 124 465 219
Heavy-Duty Diesel Vehicles 1,935 59 54 87 564 26
Railroad Locomotives 286 10 9 20 44 - 32
Ocean-Going Vessels 3,691 348 279 165 319 13270
Harbor Craft 486 26 24 18 41 50
Total PANYN]J Emissions 7,800 537 452 413 1,434 3,597
NYNJLINA Emissions 445,285 175,451 42,441 522,245 2,840,374 176,044
PANYN] Percentage 1.8% §.3% 1.1% 0.05% 2.1%

0.1%
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1.1 BB |
Goods Movement of Shanghai Port

O k#2010 58 REB B HHR2906.977 M, FHHEK16%,
BRESH I, REEAE—. 2EINNMETHEERYEY Lk
SRERBSEE . . |

O In 2010, the container carge’s throughput of“Shanghai port ranked 1Ist

in the world, the total throughput at the Port of Shanghai was 2.9
millions TEUs , 16% more than 2009. Goods from all 31 provinces of

China (Include Taiwan) were handled or reloaded in Shanghai Port.




1.2 20104F FAEMNUEEM
The Shipping Movements of 2010

O 20104, #i BAEMHRIEURON27075 8, Hoh RE 3 A
RROCNLTOTT R, B AT MR 10075 8K, 2505 g
H AR SR 062, %37, 2%.

£l In 2010, there were 2.7 millions vessels called at the Port of Shanghai,
1.7 millions vessels were outport vessels, the proportion was 62.8%,

and 1 million vessels were internal river vessels, the proportion is
37.2%.

Tl BEETE T
B 5 Bhenghal Eovisonmental
” Honltoring Center

1. 3 2003-20104F - ¥gHEAR AR BBl Kt 3
Vessel Call Increase During 2003 to 2010

2003-2010 Vessel Call

3, 000, 000
2, 500, 000
2, 000, 000
1, 500, 000
1, 000, 000

500, 000
()

Vessels




1.4 20064E_L¥FHEB 3 HZR

Emission Inventory of 2006

§0; Emission Inventroy N0x Emission Inventory

Industrial
Industrial Distributed Civilian Fuel
Yessel Distributed Civilian Combustion 3%
% Comsbution_ . .1 1% Boilers of

Power Plants

Auto Mobile 4% Yessel ]
2% 0% 36%
Industrial Auto Nobi | 8 . : -
Kiln 9% ndustrialI“d“_St“al
12% Boilers of . Kiln  DBoilers
Power 16% 3%
Plants
Production . bl
Pracess Industrial it VOCs Emission Inventory
% Boilers Transportation
6% 4% Vegetation
Adhesive/Sealant 1%
4 Ink Production
Printing 1%
i Production
Process
Seniconductor 23%
Manufacturing

1%

i

Industrial Kiln
9%

duto Hobile
% 15%

1.5 EPNHRERENR

Relevant Laws and Regulations

. (R \RIENERSBRBEE)
o (P A RIERIE IR R )

SRR ;23 hr v as g P )

P (A RS E MR SR M i S TR SR Y TR
¢ P ARIEMER LS TBOL D

 HUF BE (REWSEHE CheARSREXSSRNIRE ) .

> WIARE. BHRERE, FXRMRESHBEEH R B A FRERE. B3
ZH, THBARNE, SELTIMN. RANEEINE, TEHRMHHE SHBEER
HEER.

» Lack of systemic management

> Lack of emission standards

» Can not meet the requirement of emission control

-?ﬁtgw;; i "



1.6 BEHFREF
Target of the Study

C RS R R 2 L A

Estimate the ship emission and its spatial distribution in Shanghai Port

- EERR MR R RS AN

Estimate the emission from port activities and its spatial distribution in

Shanghai Port
o B ORI ST R bR R

Propose the control countermeasure of the emission from ship and port

activities P

TR g

AEERE: Shanghad Emvironmentat |

FEoh
E 4;
()}

2. i RS R

Overview of Shanghai Port

Bt fiprss Sty

Shaogha! Envicormentsd



2.1 LigismmEir g
The Location of Shanghai Port

2.2 EHEWBITEIX R

Administrative Division of Shanghal Port
- B IX A R ANE R T B A X s

SMERBRE. KL, URRBILH TiRedy
HE, HEREEREE;

BT B B MTEX QEEst) E?E‘#%E‘J%éﬁ
WY, R,

“There are 2 administrative division in Shanghai

port, outport and internal river. The outport is
defined as the area within the jurisdiction of

Shanghai MSA, include the East China ‘Sea in

Shanghai Municipality, the Yangtze River in
Shanghai Municipality and the middle and lower

reaches of Huangpu River.

The internal river is defined as the watercourse

thin,the b;ggsdigizn of Shanghai Municipal }




_2. 3 ﬂ‘% F?@?ﬁ%‘.ﬁji IZ: The Outpgrt Administrative Div_ision

A R e

, J:m@gﬁmmﬁgf

2. 4 W{"U:Eﬂﬁjﬂ@$ﬁ$§li The Internal Rlver Area

ﬁ@%mﬁbmé,ggv,cu




2.6 BB

Shanghai Port Overview

O F20094EfE, EHREHA#2HRLnAL 11004, HFFATIELIHAL
£513004, F MBS A mA0N. \

O Up to the end of 2009, there were 1100 outporf berths and 1300 internal
river berths in the Port of Shanghai, which have 40 container terminals.

O Z2009%F, WEHLBfIkeox, HPERESER (AR T
BEfrosx, HERESLAM (BRABL) 236K.

O Up to the end of 2009, there are 260 port unit in Shanghaj port, and 25 of

7 them are managed by SIPG.,

O MIREBHMA 2. Bl JU. R, ZE.

Cargo handling equipmengt includes: bulk cargo, co 1

cargo, passengcr transportation.

EE IR
A S

- | maERER
RS AR

HERESAR | AP,

- EEEA BERGBREN, T ARSI

ETRESAR S

EEETEEx | ] Remses




2.9 BLEIEAENR

Typical Cargo Handiing Equipment

4/

Loader &%

Forklift X%

2.10 _E¥gEHRA R

Ship Categories

O _EXRIEAR S S N AR AT pY I A A
O SMEMMG R=28: RERBERRTHEN. SE30HKEL R,
LA | | |
1 The main vessel type of Shanghai port is internal river vessel and
maritime shipping vessel. The maritime shipping vessel is divided into

3 categories: ocean-going vessel, internal river vessel and coast vessel.

@ LR
Bhanghat Fryitonmentsl
Monligstng Soas
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Contents of the Study




3.1 BEHAANE

General Content

TF R LT 98 A S AR
RIETERE, SRR
BN A RAS.

The content of the study is to survey the emission status from

shipping and port activities. After then, the suggestions, and the

economic evaluation of the emission controling countermeasures can

be given.

R R TR e
""" Stanghai Eavirenmenal
! Nonltaring Senitar

3.1 BHHAANE

General Content

o HEEMS Data base:2010
® THFLXIH Scope:
o NETBUARSEBXAR (FHIEAKME) Shanghai
Municipality+Shanghai MSA jurisdiction( include Yangshan
Port)

o BITEMEESLY  Pollutant:
® NOx. SO,. PM. VOC. CO, FHBCO,ZRESH
(GHG) .

B ALy T T
ti Shanghsl Envirorentt
- Moniaring Center




3.2 WREHEARRRE

Summary of MethodolOgy

2 |
2|
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m iy
i # |
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; wew 1
R - SE AR |
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o | 4
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3.3 FEFRSANUANTF RS

The Study is Divided into 4 Sub—projects

- FEREL _REEEDERERIREE
Sub-project 1: The Investigation of the Emission Status in Shanghai Port
© TUREE2: AT BRL SLVOCSHEBELR IR E T A

Sub-project 2: VOCs Emissions from Typical Terminals In Shanghai

o TFURRES: LT DM SRR B 2 A R BRI R X SR DR T

Sub-project 3: The control, strategies, suggestions and practical analyses for the impact of

the emissions from ships and port activities on the air quality in Shanghai Port

c TRE4: BRI DEREIT SRR N LTS T T

Sub-project 4:The cconomic evaluation for the ship emission controlling countermeasures

in Shanghai Port J:%%sgmgzm

S b pratenn



4. WP G R

Preliminary Results

41 FRERL: e O S IR

Sub-project 1: The Investigation of the Emission

Status in Shanghai Port

LT

Shanghal Baviioamestal
Wonioring Center




4.1. 1 EOMMHEREYREEIR

Methodology of the Survey on the Emission

fromehips

gooag
Literature
research

oo Outport

gooaga
Vessel
categories

& x%xf;%if

x*s%s %
Sl

Ooooon

oooooo ‘ Surve form deS1 nu

IEvEsSgEti?)n D D D cooo D D

of the shipping | Survey organized by MSA
oopooo D O

rve of

ooooooog D
Research the emission estimating

\ 1cal vessels

Survey Data
Processing

gooooooon
Estimate the emission of typical ships

i

4.1.2 BOBRYIEETE

x%m%&s&%m«

Methodology of the Survey on the Emission

from Port Activities




4. 1.3 MRS RS E
The Progress of the Investigation on
Ships’ Fmission

SRR T AR B

Survey form designed

B EERERANT (LEEMEHXSERYHRIELEER)
The outport ship survey organized by SHMSA

LEEHTBERRET (PRI EER)
The internal river ship survey organized by SHMMSA

Wi5E T 20104E /T B

Ship Traffic volume provided by SHMSA

B TR

Estimating method confirmed -

PRI S AR R | L/ PRty

Manitoring Cenlee

Estimate the Emission from typical ships

4. 1.3 NBRERRKBUIEN

The Outport Ship Survey Overview

- B SRR MEATRBSNERREE
FIGH1263, B4}, ERE24%.
* 172 survey forms was sent by SHMSA, and 42

were replied.

100~ | 500~ | 1000~ | 3000~ | 10000~ { 50000 &S0k
B \
499 609 2000 0099 49999 pxip
TREH - - 1 2 - - 3
EERN - - - 1 4 5 10
EUgRE: - - 2 - 6 - 8
Bt Emis 1 . 1 3 - - 5
pLilid 7 2 1 2 1 - 13
375y . _ - . - - 0 |z
oy . - - . - - 0 M shanphal Envioneta
A Monliaring Center
TR 2 - . - - - 2
n TR - |- - : : : 0
| Hi - - - - 1 1
Bt 10 2 5 8 12 5 42




4.1.3 WA S DHRORE R

The Internal River Ship Survey Overview

. WETSHIAESA15ATFR, A2
FREEAT T B HBTHE .

« The survey was organized by Shanghai

Municipal MSA during May 1 to May 15, 238

internal river ships have been investigated.

BaBAR AN 3 i ek
EhE (W) 00 AF | 300 (&) 31500 | 500 (&) % 1000 | 1000 RLAL
BTUARSRAR T (HTR) 183 45 ‘ 5 5
R EE (PEAR) 249.3 639.7 824.0 5304.0
i bl e 6135 6160 6160 HCW6200Z.C
EHREOE (TR N AN 220.6 308.0 903.%
HRTHRTERE (FRMR) 81.7 105.5 23.2 108.0
YT IR () 10.2 12.7 1.8 10.0
HWLERIZE (%) 10% 10% 30% 80%
XY AR TE) (<J~B) 24.0 - 24.0 43.0 ' 200.0
e i) iR 1 OFeh O
WEEEEE (T 2.6 3.1 3.6 - 50

4.1. 4 20104ENAEMEAL 5375

Statistics in Main OutPortShip Characteristic
and GT of 2010 | |

| 2010453 H IS AT IR
201042 L ¥3 3 th M AR R0 43 A IR,

e fh 2 St
3%
50000HMER L | . . L il
WENIALE,  sogsnuT st
16000749999 , 109‘499
18% 25%
5007999
000 A
300079999 RIS i 2% ey %mﬁﬁ
21% 106072999 o
22%
ARG

Bhutghyt Enviconmelitdl




4.1.5 EYMIHE

Emission Estimation Methodology

0Dooo
oooooono Science
- Emission Investigation Literature

googoag
0 kwO

noooa |
Load Factor ‘

cooag
Emission
Faqtor

PRORIERTL, £

oooaoaad
Emission
Estimate

4. 1.5 FEYTET
Emission Estimation Methodology
THEAT: W=MCRxLFxAct
W= EFTRET) CTER: Aweh)
MCR = REWEEThZE
LF = S0 E T (P g S iR S i EAED
Act = TAEBT|E]

E=WxEFxFCFxCFx107°

E=&E (/5 ¢/ year)
EF =HiUATF (Go/FRbt; g/hkw-h)
FCF = REMZIE AT

CF =Ad=h A7 (A TDEE%EIF%E@J% RIAZRALD
: W TR

¢ hanghal Envranmentat




4.1.5 FHLYH-E I | o

Emission Estimation Methodology

4.1.6 WORELIE ﬁé%ﬁlﬂ‘ﬂ’tﬁﬁjﬂi%

The Progress of the Port Emission Survey

- T AT Survey scope confirmed:
AT B RIIEo605, Ko ERRESRH (4
AmEL) FTREs2sx, Remkys (FREk
) 2355
260 port company, 25 managed by Shanghai

International Port Group, an& 235 are
managed by other company
BREHR., A% BEM HBR0FEA, FE
DR . |
Excluding the terminals for military,

official use and Shipyards

i Caigl
i Eakadehnanes

T e—




4.1.6 BOELERYHBAERR
The Progress of the Port Emission Survey
* BHETEE Estimating method confirmed
A. AR}¥E Estimate by Fuel Consumption
XS BHET I
Estimate totél emissions
X HEREE B 2 A AT T
Spatial distribution Analyse
B. 3 /7% Estimate by Engine Power
R BRIV AT SR

Estimate the emissions from typical terpinal _ _
o BT S
i iy :g;mha;mnmnw

4. 1.6 BOEKERYHERCRE} R

The Progress of the Port Emission Survey

« BEHENZS Survey Content Confirmed
- X EHIZBEH Heavy Duty Vehicle
« 8 Type EHE Volume X HNFHZEHE Average
Speed
- WX A= # % Cargo Handling Equipment
| « MEE SFC. WEERType. filifi) Manufacturers. Hi
SEFTIE MCR
& - SEMEARAH Berthing Vessel
o WEAL GT. ARAHMCE Quantity. FIEIHRSH

Average Berthing Time : ‘g&ﬁﬁ%ﬁjmft‘




4. 1. TS RYHBORAE B

Port Emission Survey Overview

PEETEE Survey Area: |

- REBA AR THBIEE. RHLER, KILOER. PUNEILE
VRIS, KX, BN, BB MRS,
Terminals in Puxi, Pudong, south coast of Yangtze river, north
coast of Hangzhou bay, Chongming Island, Changxing Island,
Hengsha Island, Xiaoyangshan Island are investigated.

o HEFREIIEM Survey Form Sent&Replied:
- BRIERBOAER 1944, JEEK1004, ENRFRIAHI51. 5%,

194 survey forms were sent, 100 were replied

4.1.8 W OMELEEYHEHE S E
Estimate Methodology of Port Emission
BB AR, 1= EFXCX106
| —DAFEMERHRE (H/4)
—EF AR EF G2/
—CIEEBHESINR SRR /4
N HEEHE AR E = Power x Act x LF x EF x FCF x CF

—E = fEgR (/5
—Power = REWLTIZE (hp or kw)
—Act = BWRIBITHE (DE/EE)

—LF = fi#HF
—EF = HEHF (g/hp-hr EX kw/ hp-h,r)
—FCF = REMEERT “

—CF = HEgEEmlE7




4.2 R _EWT AR S VOCsHE IR IR B AT 7T

Sub—project 2: VOCs Emissions from Typical

Terminals in Shanghai

4,2.1 THAE#EE Progress
SCER AR HERUR &

Literature Review Emission Sources Review

* FRHREEE Questionnaire
* NS Hs L B A
Port-scale Survey

* SERBERRLEER Field

H BB

o HEREYE Source
Total Emission Estimate

Categories

- BT VOCs R
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Overview of Source Survey—internal River
Port Company

A ARSI IFAk, EeRME, BEfFEIY51. 6%
31 internal river port companies have been investigated, 16 companies had
the survey forms replied

Location of Internal River Liquid Cargo&bulk Terminal
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4.2.5 E¥ATFTELVOCSHEBUS B &
Estimation of VOCs Emissions from Internal
River Terminals in Shanghai

20104 LG TS Sk X I VOCSHER B LY CRpT: ke)

Petroleum loading losscs

..y, Losses of petroleum internal floating roof tanks
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Preliminary Conclusions
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Sub—project 3: The Control, Strategies, Suggestions and
Practical Analyses for the Impact of the Emissions from
Ships and Ports’ Activities on the Air Quality in
Shanghai Port

4.3. 1 FUBEREGIPER | \
Preliminary Results of Air Quality Monitoring
at Yangshan Port

SKAERE] Sample Time:
- &3 Yinter: 201141 H13—19H; F=E Sprlng 5 H10—22H
KR BE Sample Equipment:
- Andersen KMEXHFERE Large Volume Sampler
- RIURATPR AR PM Sampler: TSPHIPM, ;
- DUSTTRAK 85337E£3MIE Realtime Monitoring: PM;,\PM, .
KREHL R Site: FEL
%ﬁ%ﬁﬁ Quantity: . 36534, & Winter 144\, HE Spring 39’[‘
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Monitoring Site

4. 3.3 SER TR LSBERES T CuRARELH)D
~ The Proportion of Each Elements in Aerosols
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‘The Proportion of Each Elements in Aerosols
> SBEEERPEETE ANa, Fe, Ca. S, HH:

Na, Fe, Ca, S are in the major proportion

> CafilFe. ALREHF, Na, MghERHEHR, ﬁﬁSﬂEE%EﬁXﬂﬂﬁ;ﬁ%‘
FERRHEBEE AR

Sulfur is mainly caused by fuel combustlon, Shlp emissions and
other man—made sources

> KRERBTHFe. Ca. ALEER (45.4%) HERTEFERMN (34.3%)
The proportion of Fe, Ca, Al from the earth in winter samples is
larger than in spring |
> NafGER SR (22. 40 EEWEHTAF(11. 9%)

The proportion of Na from ocean in spring is larger than in winter
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1.3.5 SERCERBRIEMNT GERAR L)

The Proportion of Each Elements in Aerosols
HFRZEFHTSPSPM, STtk
The comparison between TSP and PM, ; samples of the same season
>STCRFETSPH I LL U] /N TP, 25, EBISTURERBEHRIEERNT.
2. SumZH BRI .
The proportion of sulfur in TSP is far smaller than in PM, ; samples, sulfur
‘enrlched in fine particles.
>BTNa . Fe. Ca. Al . MgiXBEETTRS, ﬁﬁﬁ&ﬁmi‘ﬂi% sMITSP
BTG M A BN (&) 5.3%. 3.0% () 4.2%. 3.0% IEWIRE
B4 RICHAEPH. 55 S RMGFISP.
The proportion of trace heavy metal elements m PMZ 5 samples is
hl_gher than that in TSP. .%%W%%w
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The Comparison of Different Elements’ Proportions
in Different Airs
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Questions and Suggestions
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Questions

1. EEEHERE TR A BEANAN
The localization of the EF of ‘(),GV

2. ERBATIE R HERE TR

How to conﬁrfn the domestic Ships’ EF
iaps k2 s Oig AR RS

The methodology of testing the realtime emission of a ship
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