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Summary

Emissions from ships and aircrafts are internationally regulated within the frameworks of
International Maritime Organization (IMO) and International Civil Aviation Organization
(ICAO) respectively.

Reduction of air pollutants from ships is stipulated in International Convention for the
Prevention of Pollution from Ships (MARPOL) Annex VI under the auspices of IMO, and in order
to ensure the Convention’s rules in Japan, Law relating to the Prevention of Marine Pollution
and Maritime Disaster has been in force. With respect to reduction of air pollutants from
aircrafts, Convention on International Civil Aviation Annex 16 stipulates the emission standards,
which are domestically enforced as a part of Civil Aeronautics Act of Japan.

While the attainment rate of air quality standards for SPM and NO: has improved, the
emissions from ships and aircrafts are less regulated than vehicles and there is insufficient
amount of information available in this area. In addition, it is feared that the emissions from
ships and aircrafts will increase in their proportion to air pollution in contrast to vehicle
emissions, as the vehicle emissions will continue to be subjected to more stringent control
measures.

Taking this situation into consideration, in fiscal year 2010, a series of analyses were
conducted using the air quality monitoring data for 15 years (from 1984 to 2008) in order to
understand the air quality status around ports and airports. Consequently, the results suggested
that ships and aircrafts contribute to the surrounding air quality to a certain degree.

Meanwhile, the air quality monitoring posts are generally not meant to monitor ships or
aircrafts, but rather to monitor the air quality in areas where there is not any significant
emission source or to monitor the roadside air quality. Hence, it was considered desirable to
conduct field measurements specifically targeting ships and aircrafts, in order to precisely assess
the impacts of emissions from ships and aircrafts. In fiscal year 2011, a field measurement was
conducted in and around Narita International Airport, which was selected due to the large
volume of air traffic, as well as the fact that there are few major emission sources in the vicinity.
Two measuring posts were set up; next to one of the runways and outside the airport, and the
results showed substantial increases in concentrations of NO and PM2.5, suggesting that these
substances may be used as indicators for the impact of aircraft emissions. Sampling with
specialized instrument also revealed that aircrafts emitted large amounts of nano-sized
particles.

In fiscal year 2012 (this year), another field measurement was conducted targeting navigating
ships, in Kannonzaki, which is located near one of the heaviest Japanese waterway but also
relatively far from major emission sources. It was observed that, the concentrations of NO, NOq,
SOz and sulfates heightened when the wind came from the direction of the waterway at the same

time as there was a large traffic in the waterway.



Regarding airport, a modeled assessment was conducted by using an airport model called
EDMS (developed by FAA), and the modelled results were compared with those of field
measurement. It was observed that these two results were comparable, suggesting that EDMS
could be an effective tool to assess other airports in Japan. The modelled results also indicated
the geographical surfaces where the aircraft emissions could theoretically reach, as well as the
proportions of pollutants’ concentrations in given spots resulting from the emissions from

aircrafts, GSE, and other airport-related facilities.
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2.3. 1 =R T7IZHT HZEHEFT T =45

F— ATV T CTILEN & TYE M E A X b (NPi: National Pollutant Inventory)?Z{ERkL TH0,
ZDO—DLLTREBEFLLRERZEN I~ =27 VB HESH TS ® (Emission Estimation
Technique Manual for Airports), ZD~==7 /L ClL, KKOMIZH FK, +3  BEEDIcHOWTHEEHZ
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Step 1: Prepare a process flow chart for your facility
{ldentify types and quantities of substances used and transferred
and types and quantities of fuels burned onsite)

:

Step 2: Determine emissions and transfer sources for your facility

(Generally, air emissions including point sources and fugitives but

may include emissions to water due to stormwater drainage, spills
and/or wastewater treatment, and also waste transfers)

'

Step 3: Determine whether any th reshul#ﬂs have been exceeded
(Fuel use or wastewater treatment resulting in Category 1 or 1a
substance threshold exceedance; fuel combustion of over 400 thyr ™
or 1 t/hr; emissions to water above Category 3 thresholds)

.

Step 4: Estimate the emissions and transfers for your facility
(Adr fugitives are calculated based on emission factors and fuel | >
analysis; direct measurement may be used for point sources)

.

Step 5: Report emissions to the NPI
(After adding emissions from other sources to your report)

Refer to Section 2
“Process description”

Refer to Section 3
“Emission sources”

NN

Refer to Section 4
“Threshold calculations®

Refer to Section &
“Estimating emissions”

N N

Refer to Section &
“Mext steps for reporting

G

5 w7 =—

2 http://www.npi.gov.au/publications/index.html

3 http://www2.unitar.org/cwm/publications/cbl/prtr/pdf/cat5/Australia_airports.pdf
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K 4 ZEENOTEERFEAN(1/2)

conditioned air duning ground
times and bleed air for main
engine start

Source tvpe Description Relevant EET NPI reporting
manual responsibility
(reporting
responsibility)

Emissions direcily from aircrafi

Agrcraft main Main engines of arrcraft ranging | Adircraft States and terntories

engine from start-up to shut-down

Auzxiliary Power APU located on-board aircraft Airports Operating entity

Units (APU) providing electricity and pre- responsible for the

management of
stationary aircraft

Aircraft handling emission sources

Ground support
equipment (GSE)

GSE necessary to handle the
aircraft during the turnaround at
the stand. mcluding ground
power units, air climate units,
aircraft tugs. conveyor belts,
passenger stairs, fork lifts,
tractors, cargo loaders, etc.

Combuistion
engines,; dirporis

Operating entity
responsible for GSE
activities

Ajrside traffic

Service vehicle and machinery
traffic, including sweepers,
trucks (catering. fuel, sewage).
cars, vans, buses etc. that
circulate on service roads within
the airport perimeter (typically
restricted area)

Combustion
engines

Entity responsible for
airside traffic
operations

Agrcraft refuelling

Evaporation through aircraft fuel
tanks (vents) and from fuel
trucks or pipeline systems during
fuelling operations

Fuel and organic
liquid storage;
Airports

Entity responsible for
atrcraft fuelling
operations

Stafionary- or infrastructure-related sonrce categories of emissions

Power'heat Facilities that produce energy for | Combustion in Entities with

generating plant the airport mfrastructure, namely | boilers; operational control of
boiler houses, heating/cooling Combustion power'heating/cooling
plants. co-generators engines plants

Emergency power

Diesel or other generators for

Combustion

Enfities with

washing, cleamng_ paint shop,
engine test beds, etc.

generator emergency operations (e.g. for engines; fuel and operational control of
buildings or for runway lights) organic liguid emergency power
storage generators
Asrcraft All activities and facilities for Surface coating; Entity responsible for
maintenance maintenance or amrcraft, 1.e. Airports; Fugitives | awrcraft maintenance




F 4 ZEPRN O T AR (2/2)

Source type Description Relevant EET NPI reporting
manual responsibility
(reporting
responsibility)
Airport All activities for maintenance of | Fugitives Entity responsible for
maintenance atrport facilities, including alrport maintenance
cleaning operations.
Fuel Fuel storage. distnibution and Fuel and organic Entity responsible for
handling liguid storage fuel/organic liqud
storage and/or
handling
Construction and All construction and demolition | Fugitives, Entity responsible for
demolition operations in airport operation Combustion construction and
activities and development, including the engines demolition activities
resurfacing of roads and runwavys
Fire training Activities for fire training with Airparts Entity responsible for
different fuel (e.g. kerosene, fire training services
butane, propane, wood)
Waste water All activities and facilities for Wastewater Entity responsible for
treatment the collection, storage and treatment waste water treatment
treatment of waste water onsite operations
Landside traffic emission sources
Vehicle traffic Cars, vans. trucks. buses, Combustion States and territories
motorbikes etc. associated with engines
the airport on access roads, drop-
off areas and on- or offsite
patking lots. Emissions include
tailpipe and evaporative releases)
ernnd support Function [Engine [Fuael ILoad factor [ervice fime per IComments
equipinent i ower (EW) turn
Ground power unit Provides elecinical power to aweraf{50— 150  Diesel petrol 015-075  [Dependson [Electric system may be
1GPU) lzas schedule (40 - 30 integrated mto
munutes) |gate’bndge
{Asr conditionmng ?mndes preconditioned axr and'or [150-220  Diesel or petrol0.5 - 0.75 Depends on [Electrec PCA may be
heater unst heat to arcraft schedule & hntegrated mto
w:t:s:ther {20- 30 jgate’bnidge
maim )
~ |Air starter past Provides high pressure airflow for [150-630  Diesel .9 3-7minutes [Use depends on whether|
starting masn engines lon-board APU 15 used
Namrow-body push out  Push back and mamsenance owing (95 Diesel N25-08 5 - 10 mmutes  [Electric powered unats
fractor lavaslable
[Wide-body push cut Sush back and masnenance owng 400 Diesel N25-08 S - 10 meutes
iracior

6 NPi (23155 GSE HLAER]/ RT A—Z Y AN (— &R FY)



2.3.2VANIILYEREE (N H)—HME) ITBTH 32— a3 FHfl

WA N ) —SFE O EE, 7 H_RAMIHDY AR T =L Y [FER 28 %56t 8:12 EDMS % VT
2l —al B EE LA R T, IR, NO,, CO, SO,, VOC, PMI10, ¥ 7 (Z/RLT-28 8 G B4 K
\Z EDMS DL AT RNiR B LT, stERERAZR 8 KO 9 1~ , st REEZHFE RITI—ELTH
0. EDMS Z W et a2l — a3 E KBS NAZ LDV RS TS,

= 5 4 . /
TE:P1,P2,P16: BREES Y, T1,T2: Z2He# —37) /L, S2,89: RRIEGME =2V 7Y Ak,
7T Z2PRL AT R (VAR 7 =L Y [E B 22 1)
(A6 78 R ) (P JE\ . )

pgm? pom

Hoom D = m Ry ®m D

-10004

T T T T T T T T
£So0m 000 -=000 -2000 -1000 o 1oao 2000 3o 4000

8 JEf 5 NO, H FEHfHE

4

Roland Steib, Zita Ferenczi and Krisztina Labancz, AIR QUALITY FORECASTING SYSTEM AT FERIHEGY AIRPORT
-HUNGARY, Hrvatski meteoroloski casopis, Vol.43 No.43/2 Prosinac 2008.
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pgm?

45 80

000 G000 12001800 000 600 12001800 000 & 00 12001800 000 00 12001800 0p00 &00 12:0018:00 000 600 12001800
May3l, Z00a Ju 1, 2006 A 2 2006 My 31,2006 e 1, 2006 dmel, 2006
e o |+ bac kground —O—measured ey 0]+ badkog round —O— measured

9 FHRURR SR RO L (NO,, 72 FHHh RS9, A7 MM S2)
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2.4 RATHZREDIZEH 1+ BB T X DEEIBIED =D DFHEF ED IR

W22 % OFRA T B i 2> D OFE N AD BRI FiEO 7 v —2 K 10 (2R, FHliFIEOMES
(2725 ChE, FEAEFE O ERIRE REATE 322 2 E L Cak H EBRZE 2 5t e b U, AT HEH A
HHDOII2L—a Y78 ThD EDMS GEMITZIR) 2 T, IRATSE I I8 288 5 - BE B
OHEH &K OB AR T 5, RICFHRE R EWEAR BE o FEIFH AR A el U | BHRERE RO At
RETHEELIC, MBEIZSU CEM ST A—ZDOFHIEEITH, DI Z T, MRATH A~ i HiEE e 5
ZElTh,

HERITHDRTE

. sk || BER. '
mERo || 220 || Ew%0
LA EREKR || L1479k

J14—F
AS2/

HHE.BE (WEH/ HERH )
SRS A > > A
= - EEEE

STEER DR

v

HARITIE~DBERAA LR I - RATSERET AR L ELEEOE SR

MERDURNTYT #0E

10 FRATS AN 1T DM 22 T AD BRI~ b —
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2.4.1

L2alb—avETILDEFE

AFETIT. L FOBBIC IR T AEH DL Ial —arE 7 /L Thd EDMS® (Emissions
and Dispersion Modeling System) Zf 4 52LE9 5,

>

>

>
>
>

2.4.1

Rk 23 A EEFRARE R MU T AL A B R S O — R IR X R e D % B AR
TZENRBENT 2D WIZEEHEN T AEH DL 2L —r a7 VEEHT0ERH D,
EPA(T AV 1 & 2% [E Br B2 (% 3% /T : Environmental protection Agency)#E3EE7 /L D—>C, JEHE
AR LIEB T RO TEATHIZENTED,

PM2.5 HEHI B IREAFHHE T HZENTED,

FERIZR ZEPRL AT T NODER E 2N I BE,

AT PEZE ., AT ltiak . H B8 DI APRA TR E TED,

EDMS D#iE

EDMS 1%, AR L7=&3Y, EPARESEE T L O—2 T, Pl EFt R LI T RO G Z1THZENTED,
FAA GEF T 28 5 : Federal Aviation Administration) & U8 USAF CK[E| %% : United States Air Force) (2>
T 1970 AEARETENSBIFE D HAL, 1985 4EIC Verl.0 NV —RENT-, TDOH%, RN ELRSHI 2010
FEI21E Ver5.1.3 (2012 4F 8 H B L CORCHIR) 23V —2& 7= (K 1), EDMSIZRBIT D E 7 e—HX 12

(R ERY,
1997
1991
Re-Engineered as 2000 2002 2007
EDMS EDMS30
— — EDMS 32 EDMS 4.1 EDMS 3
“1 — P [/
¢ ‘ b Ao  of
tossd T T & 1 & 1 T T & & | A & a | | Alaa
1990 1995 2000 »hos
/
/ A/
// /
/ 2001
1993
EDMS 40
EPA Preferred
Guideline Model / Furst release with AERMOJ
1998
FAA Required Model %
5 2008
for Aviaton Sources
1985 EDMS 4.3 EDMS 3.1
Complex Source Microcomputer Model b .
’ Introduced Awcraf PM(FOA 2.0)  Introduced Speciated OG

11 EDMS History

* EDMS

. http://www.faa.gov/about/office_org/headquarters_offices/apl/research/models/edms_model/
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Define User- Create & Setup
Created Aircraft, Study
APU, GSE l

Define Operational
Profiles

Create Sources
Define Activity

Provide Aircraft
Schedule h

h
If modeling Aircraft,
Specify Gates,
4— | Runways, Taxiways,
Taxipaths, Airport

Configurations
y
i Specify Source View Airport
e« | Coordinates - Layout
ZE Y .
Specify Place
Weather Data Receptors 1|
Update Hmissions Run Dispersion
r
Run Aircraft l"i Process Terrain i
Performance i Data i
: n I:l Emissions & Dispersion
!_' l ro Dispersion
Run Aircraft Generate AERMOD booeed
Clueuing / > :
: Input Files
Sequencing l
Calculate Run i
Emissions AERMOD |
Y ) 4 —
View Emissions View : i
Concentrations |

12 EDMS |ICL5EHE 77—
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2.4.1 518 &4

AHEICB T E RN EE 5 1\ ORT, R —R1T 2 @ Ei 5, 7 —ADOIL, DZAOFEH7>
FTANT — 4 R OE A B EUT O ERFE RN B D LD, HEF A — L COR AR EZRET 52 8%
HEELTEMT S, 7 —AQTIL, 4 (2009 ) OF —2% AW TEHEZFERL , FHIZ O EZ R
?Ea“éé:é:?b (2, ZEHE BT ADF AP T 52 AR S IE T A2 HNET D, iR ORGE

$ ZEAE R ICED 6 RO H FHER (LIE, E=2Y 7R ln)) OFZHIFEREE=2Y 7l

,ﬁﬁi _;)’z“ﬁzbf:ﬁﬁ SO LA L L Cf T o7,

Avyald, BB TRE A — IV E L (ZE RS L) 2 H ISP T 6km M OVFE AL S TR 8km % 100m
X 100m 7‘\/‘/1 FE0E S D 20 F U5 A 500m X 500m Ay =277 (K 13),

fom EDMS (ZBIF D5 HE AT v 713 16 bR THHM, K 1 BRI UL LD EL 725, KA T

(2 HEME, A AL,

* 5 FHRERM

H H & E E
2 — A : MEAEFE S ] O 75 Bl MR R IE
H 2011 4F 12 A 15 H~20114E 12 A 21 A (7 B
r— Q) A MMEOFFELMERRGE 2009 4 (1 4-fH)
S R Zepk L) 10km PO S5
Aya HPE 6km FE AL 8km LAPY :100m X 100m, 20km LAPN : 500m X 500m
s NO,. SO, (SO, ™), CO. PM10 (SPM )
e/ NRE ] ) e 1 FEfH

1E:S0, 1% SO, DHIEEZ AV THEEEAT 77, PM10 (X SPM ORIEMA L F O#E A T PM10 S I LT,
PM10 = SPM X 1.07 °

= s O
N il | 500m}"/“'/1| L an=
P iR
= ANETE
?\,\”" s 4 .
™ A
w2 N : TRy :
= N / L. i °s
\ \jm“ui = ;‘ REBH a® e 2 ' \ -
‘U [ g/ | 100 n';"—-u . @ Tt \»..
o n mAY - .
P e , ) Ny
- ,')‘ 2 TR
e ﬁ\' o
-7 A
,m
l" »
,aA
| T~ A
Pmrt\ Al
' ”~
ol ol |
-.. -~ - o
c aat >
~1
1 C R ! : yal
=g n j I\ 0 } A e B VOR
: § - & 3 4
e RS : — e TR R AN
5 . B S EGns 2 7

13 FHEME L Ay =

O RATEAL, TR IR B LD MRS R D E BTl do KON B RTAl O BLIR 1, EPRLBREE, (2000).
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2.4.2 HEFRERDERE

EDMS (T TR AE AIREZR T AR M O E 2R 6 (¥, AFHA TI, EHFRE T AI6E7: CO,
NO,. SO,, PM10 ZFHRRRELT, Fio, FIAROFHEICHLERIEE EO T — &%, pi A EFR2E P
(OB DTS ATF LT, BARE, FEAEERNCATR AT DR E T IEDFEME R, e, PM2.5 13§t
R LB 2P MR D ITE MDF ORI TIZD R BI ELT,

# 6 EDMS |[Z TR E Al RE/2 R AR E Rt S E

m Iz
vl L2 i co, [ co | THC NMmHC )\(/]Loc% q?of NO, | so, | pm10 | Pm2.5
MLZEk (A=) O O O O O O O O O O
v L2z (APU) O O O O O O O O O
©@ @ ZEHNIEEE O O O O O O O O
©  EEHEL O O O O O O O O
@ BB O O O O O O O O
® @ ZeykBHERY O O O O O O O O
® @ oUURER O O O O O O O O

VR BRI S E 2O IR d, BRI L7 E 2 KT ATE,

D T (A TP APU)

[ —2O: WEFEE D LRI R D FHER]

EDMS Ci, MZeo il /R, #FE, =20 APU, BEEREICHE I L2 g A2 Kk OV — e
RIETHIENTED, AT T, Bl H EBRZE R D 2 i /1 KO MR O SERIE R H (2011 42 12 A 15
H~12 A 21 B) D7 7A 7 —& (B R B4 | 18R Z4R A0 272 S5 B LT, SRR HEH
SNTWBREN 2= VU HTVAPU X, ICAQ 7 —HRX—RA T TAL DR — L=V BB TR E
L= (R 7)), B =0 J ON APU O%fIiE R 8 dEERY, HEHREIL, ICAO T —H#_X—AD1H (2012
FART —5) B ELE,

# T AREICTHELIMZBIBITHAN T — & (— 5

ﬁgﬂ El‘?j:l H%;Z[J“(j‘;l @Z‘ 1 *%%*iﬁ[l ?‘%iﬁf’tﬁﬁl %/%‘Eﬁ‘;l 3:_:/:/“:/112 APU 2
2011/12/15  06:01 = CPA524 A333 B I8 A #FE | CF6-80E1A4 GTCP 331-350
2011/12/15  06:03 | CA0O1073 B744 A VEAER %M | CF6-80C2B1F GTCP 85-129
2011/12/15  06:05 NCA17 B744 A VB AR HEfE | CF6-80C2B1F GTCP 85-129
2011/12/15  06:05 @ QFA21 A332 B B A0 | CF6-80E1A1 GTCP 331-350
2011/12/15  06:07 | THA640 B744 A VEAER %M | CF6-80C2B1F GTCP 85-129
2011/12/15  06:19 | ANA938 B763 A VEAER %M | CF6-80C2B6F GTCP 331-200ER
2011/12/15  06:21  JAL724 B763 B i AE K #FE | CF6-80C2B6F GTCP 331-200ER
2011/12/15~2011/12/21 &% 3, 703 {#

T 5 — 2 S R LD R eI e — 7,
E 2:1CAQ F— i — X4 BB IR AR 20 B O APU AL,
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% 8 AT TROE LTI T I KA VU O APU

B R RFEW T RFEH)7e APU
Airbus A300B4-600 PW4158 Reduced smoke APU GTCP331-200ER
Airbus A319-100 CFM56-5-A1 APU GTCP36-300
Airbus A320-100 CFM56-5-A1 APU GTCP36-300
Airbus A321-100 V2530-A5 APU GTCP36-300
Airbus A330-200 CF6-80E1A1 APU GTCP331-350
Airbus A330-300 CF6-80E1A4 APU GTCP331-350
Airbus A340-300 CFM56-5C2 APU GTCP331-350
Airbus A340-500 Trent 553-61 APU GTCP331-350
Airbus A340-600 Trent 553-61 APU GTCP331-350
Airbus A380-800 GP7270 KRB (APU GTCP331-350 C{%H)
Boeing 737-400 CFM56-3-B1 APU GTCP85-1290
Boeing 737-500 CFM56-3-B1 APU 131-9
Boeing 737-800 CFM56-7B18 APUGTCP331-200ER
Boeing 767-300 CF6-80C2B6F APU GTCP331-500
Boeing 777-200 PW4077 APU GTCP331-500
Boeing 777-200 LR GE90-110B APU GTCP331-500
Boeing 777-300 ER GE90-115B DAC APU GTCP85

[r—2Q: AFEMEDF ]

2009 FEOBEFE IR M BEE ReRIEU L, A B E RS L0 AW -7 — 22 L (R 9), 2B, 4
P fh 22 P~ F 3 2 BR X PRTR J@ tHAMEH &N THERF SUTEP MEH T& A LB 2 bivd, PRTRDT —
2%, N T T4 OR35S CERIMZEHSE0EED) | ZEEE BRI E (E L42m4E) . JTB Kl
RKOT —H% FAWTHER L TR, 22Ul - BERE R D BES [ A 1552 &N TS,

# 9 R EBRZE PRI D BRI A e lnl i (2009 4, —HBEkFE)

P R, A@%%¢? B@%%@?
s Ak i e Al
B737 R—A 7 737-300, 400, 500 2, 280 2,814 4, 863 4,327
B747 R—A 7 747-100, 200, -300, SP 592 599 0 0
B744 R—A2 7 T47-400 18, 381 18, 532 271 118
B757 R—AL 7 157 2, 280 2,432 1, 669 1,515
B763 R—A2 7 767-300 8, 667 12, 002 11,114 7,779
B772 R—=A 7 T77-200 15, 570 19, 442 6, 622 2,748
A300 T 7 /3 A300 6, 179 6, 673 3, 186 2, 690
A310 T 732 A310-300 6, 179 6,673 3, 186 2, 690
A320 T A A320 (200 LASR) 6, 179 6, 673 3, 186 2, 690
A330 T3 A330 (300 LASY) 6, 179 6,673 3, 186 2, 690
A340 =7 /32 A340 (300, 500 LLAF) 1, 302 2, 480 1,243 65
A380 73 A380 364 364 0 0
& At 58, 769 68, 520 34, 759 25, 003

"PRTR (http://www.env.go.jp/chemi/prtr/risk0.html)
8 PRTR J& HH4h #Zeki 4258k & (http://www.env.go.jp/chemi/prtr/result/todokedegaiH22/syosai/16.pdf)
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@ ZEENEXE

ZEHENPESE B (GSE) 13, Bl H [EBR 22 PRI DO G AR B LOTE B EAVEHAZFR 10 D 9 Bl AR ELT,
EDMS Cl&, HEEIIRELOFESE (7 +—8 L/ H VY /CNG (RERAR) /LPG/ER) . BT, AW,
EMBERF N Z R E T 5, BEHIZ 2RI R ChIV AR =2 — LIS OB T 1 — B E LT, &l
OEBEEX 14 17T,

# 10 FEGL U2 R T iR

B AR BT

1 7 e
=W A Ee i PR hp @) )
INART MG TR R ZERIR B D AR T 24T B F4—EN 235 70 1,527
MRS~ OBR, ZROWGEIT |
WiZerkze | & WLZEr A 5|3 5 Hl F 4= 200 75 1, 045
B By S F LSRR EEE |
N—AL T NI H Gty B 21|42 H T F—P 88 54 1,734
NV — ATy TR ARG T DT D EH F =¥ 65 57 828
NAY T — %gfg?ﬁ:ﬁ;/v—bwczj‘/T%@ F P 210 53 1,135
et FUZERE DA T oRITHERSNTOND |
AT yFn—s 2y 7SR F LT [ e o
. . RZES SV BB A~TH), 59, . .
: T —F
bR Sy MEE BT H A T T
T AR —H— ZEHEN AR E T A BRI A 32 H TV 235 20 606

VE L I ORI, B M)A R ok [ B 2 PR GRR) B L R BETE N2 2B 17 AR FE DT o — MRS RIS 8D,
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INART MG

http://www.mainami.co.jp/f refuel.html

http://ja.wikipedia.org/wiki/%E9%9B%BB%
E6%BA%90%E8%BB%8A

ek 5]

4 = e
http://www.ana—aah.co.jp/service/vehicle
.html

S—=AL T T 5 —

http://www.ana—aah.co.jp/service/vehicl
e.html

PRt VAT T
P .

http://www.ana—aah.co.jp/service/vehicle
.html

NAYT7 ha—4 —

pe—— §

- k2
http://www.ana—aah.co.jp/service/vehicle
.html

AT yFu—H—

http://www.jgsgroup.co.jp/dictionary/gse
/md-1.html

~)LhE—& —

http://www.ana—aah.co.jp/service/vehicle
.html

NI AR —H—

http://www.ana—aah.co.jp/service/vehicle
.html

14 ZEHENTESEH O {4
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(Z23E) ZEENTEE QPR EIZ OV T

Ze PR NPEZEHE (GSE) OHEHMRER T, HEEOT — BN ELNR0 -T2 [ENOT — X &L
TRY, EEEIVLIBRKTHD AREME E, EPE GSE OHEHEREIZ W T, A= —IZe TV 7 %5
fEL7-LZA, BAETHIE LT —ZI3FTA L TR0, WS — kA7 H 88 A— B — CTApE
Y AW %Eﬁmbﬂ%ﬁﬁbﬂ\é&mﬁs@&% 57, ENOHEMEEHE AL CWA5EIE. 4 7n—
NIEIZTED LN HFMELL FCHLRIREME H D (K 15),

— LR (CO) | X9l WHO)| =Rkt ( NOx HFRE (PV)

SERl  EXIF#® | UERl  cUiF#%  UERU iFRl BUE#  BUER] &Eﬁé
19kW BLE 5.00 5.0 1.00 0.7 6.00 4.0 0.40 0.03 40% 25%
37kW Kid (6.50) (6.5) (1.33) (0.9) (7.98) (5.3) (0.53) (0.04)
DED A30% A33% A93%

37kW BLE 5.00 5.0 0.70 0.7 4.00 4.0 0.30 0.025  35% 25%
56kW i (6.50) (6.5) (093) (0.9 (5.32) (5.3) (0400 @ (0.033)
DED A92%

56kW BLE 5.00 5.0 0.70 0.19 4.00 313 0.25 0.02 30% 25%
75kW Ki (6.50) (6.5) (0:93) 8 FN(0:25)1 H(5:32) (4.4) @ (033) (0.03)
DED A73% A18% A492%

75kW Bl E 5.00 5.0 0.40 0.19 3.60 3.3 0.20 0.02 25% -
130kW K@  (6.50) (6.5) (0.53) @ (0.25) (479 (4.4) @ (0.27) (0.03)
DED A53% A8% A90%

130kW RLE = 3.50 35 0.40 0.19 3.60 2.0 0.17 0.02 25% -~
560kW K@  (4.55) (4.6) (0:52)0 | (0:25)" | F(479) (27)  (0.23) (0.03)

DED A53% A449 A88%
1. RTRUBERHAS OMITHNCHL. EMAOME HRIGERT. 4 B (P—tARE) B F—UASRERNS T ERTRANA
2. CO, NMHC, NOx, PM DI g/kWh T&3, NEREOHEZI-LILD,

3. MM (CO. NMHC, NOx, PM) {8, Fr—tN3%EHNBE—NERY NRTC T—KEILLZEHMD, 5 RPODAOMTU, BITOTHENNEISOEERERT
6. NMHC MOB I RIEAE (STIHE CRIEAEDS NMHC IKTE),
HYBE : BRESAS - IR PE S - [H A8 @A v 7w b

15 %55k B B HLOHE T A A

# 11 FRELTZHAED NO, Hliil E DB

1 P K1 A BRI HEHFR 5K NO, KLl

= W A& R ) | G | /B | (e/kWh)
MNARZ NG F = 175 70 1, 527 5.9 2.0
TR N OV IR o H F = 149 75 2,034 4.3 2.0
L Zeik o | o F—Pn 149 75 1,045 6.4 2.0
AV T T — Fr—En 66 54 1,734 6.4 3.3
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@ Ei=Ei5

AFHEICTRELE A AR 12 10R7, A ERRZEENICITN 16 177 4 G OLEIG 85,
R FH [E] B 22 s 10 2 BE 5 O R A FHFI R 6 5 (RER R A S 1EEE ) O Hate a2
D ZOBUEZ S FE RS O R KINA BENSC TR L TEA R E LT, A D EE#E &k O3 B H5E
ISR EET A0S 5 AEATIEREL CTEEEZFE L, F-, BEHENOBEEIZOWT,
A E B 22 g O BF N Tl 8km/h ZHBA RNV EEED LN TWAHTD | KA TIZL MR T
8km/h L L7-, BEHOR ML, FICZEHRDIEHTN (6 B ~23 BF) NZNEE 2 HNDHI LMD, b HF~24 K
(e B ORI %A E B CEMFEM ORI 1 B2 &0 7)) OAPEH SN A I8 € LTz,

#F 12 BBFEHEBGICOWCRRE LTBE BG4 (AR 23 42 F5E™ )

— _ RRIE K B AR
HETA(R) =& (%) (B/4)
P1 1,116 37 1,238, 683
P5 442 15 490, 589
P2 (P 1)) 851 28 944, 551
P2 (4kA1) 583 19 647, 090
Al 2,992 100 3,320, 913

1 2EFHIE AR ORI B0 T — 2138 M E B 22 HEER) I L0 IR AL TE -,
¥ 2 T 2012 pRZ2 AN R T w7,
33 ab—ra A LE, FRA R G5 E R KIUE B EITIS TR LT,

SSi5IvY

w25 —=FI \ FERNSOESERPRNRRLED
\ A HENSTROLNIIETY.

. | ® Pamas—zr1cumoszm

[@ P11 9—57:»:111#10)358&)]

ESS

RN 1SS

-
-

&~

FHAIC AW |@ps@mi1s—zrnonmosem | 7, .

WA — AT
W AT

H 8L B [E B 22 HRiR— A X—3  http://www.narita—airport.jp/jp/access/parking/index.html
16 fkAEERZEEOEGL ATk
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® ANokrVy—RATYTH 0. 027 0. 098 0.003 0. 005

® NAVThE—F— 0.070 0.185 0.012 0.012

@ A TvFa—H— 0. 150 0.294 0.007 0.032

AL E— A — 0. 147 0.277 0.007 0.024

© AR —Z— 5.311 0. 263 0.012 0. 006

= Ei 6. 933 5. 354 0. 154 0. 326

OEREEAE TR 23 AREEMA - AR R OIS B IR B I DT A L 2012,
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©® HRGEBEREAT | S™AT7— (WIB-7) 1 1 0 0.1
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32+1.6 X 700 LA FTHDHZ L,

TERGHE SIS 26.7TkN Zi#B 2 89.0kN LA F DR EETH > T, Uit DY)
DFEEEIN 2014 4£1 A 1 H DA I ES 7250

JEHEEEDY 30 L F oo

40.052 + 1.5681 X 7 00 — 0.3615 X F 00 —
0.0018 X 7 00 XF00 LA

JEfEELDN 30 2482 104.7 Rl D0

41.9435 4 1.505 X 7 00 — 0.5823 X F 00 +
0.005562 X 7 00 X F00 LA

EREELDS 104.7 UL EOB D

324+1.6X 700 LLF

ERHES DY 89.0kN ZiB 2 DR EE TH O T, Bt KO KA DR EE)
2014 /F1 H 1 H D IcibEs b o

JEAEEEDY 30 LLF OB

7.88+1.4080X £ 00 LLF

JERMEEEDY 30 22 104.7 Kl OHD

—9.88+2.0X £ 00 LLTF

EAELEDS 104.7 UL Eob o

324+1.6X 700 LLF

{iiEsd

1 BRI OLAEIL, EEERMMZESSKOMIEE 16 (ZEDD HIECIVIELH RSN ZbDET D,
2 F*00 (T, | EESERMM IS OMEE 16 (TEFRSND LB D ERHE ) (HAL kN) &9,
37 00 13, [EEREMMZESRAI DM EE 16 ICERSND YR O EM LT 2,
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4.1.2 FEHM PM EERFICR LG -FARKR

PM 23 B AE TR~ D B B U TR L3 E A, KIESC H AR TR IRWE CRIE Tl PM10%,
HA I SPM®) (2R3 2 3 2 FEMICs b5 PM2. 5 DOEREEEMENE A Iz CKETIE 1998
. BHARTIE 2009 ), FLEXEAENCE L TH, KUREENCES T 2 BUMR] %L (IPCC) 1230
T, M2 DHEH SN D PN BNEZ R L TSR ) (radiative forcing) ZFFORREMEN H
5D ENER S,

Z 9 LIz EBREY 2 8hf 252 1 F . CAEP TIIMATZetn bHEH &5 PHICE+ D EINE 21T > T & 72,
2010 4F-0> CAEP/8 TlX, MIZZH&HEL PM 5 & AHEHIEMED PM /o ICBIT 2 AR L7 & LT,
RIEFENE DRI U CORL 30T X D REHER 3T 2 3 RIS 7™, Bz e BEDOAEIT 2016
H0D CAEP10 Z HEE L LTW 5,

e CAEP/8 (201042 H) BEA7-D PM EEYEZ FLIE LU, AR PM M EDOE ARG E ST,
o CAEP/9 (20134 FxE)  FRREEM (FRICHIESIE) BT A ELZHIET,
e CAEP/10 (2016 4E T &) HEH T ARKEICEHT 2 H5EZ BT,

@D PM IZkBEBEEZE(CFZRIRET-FABERRT
2010 4F 2 H @ CAEP/8 |2t D AT 4 7TV o 70— (SG) TlE. MiZefdEH PM 12 B3 4 ik
T OEFAE R NP SN2, 2 O SCETEIM I N ZERPEL PMIC K A EER R Z IRITR T,

7) BEZEODHE

PM OB K DR L U Cld, TEBRE~ DO (DR, & RAE, 77 v — LB JRiE b
). MERERA~ORE (oRR. iK%, HESCHA~OBIRENZE T b d, RIEIAN/NIWIEE
JHDOBIZIEAET D Z ERMBNTWVDEN, 2.5um LD PMIEMiE TRAL, 7 /R FITmEICA
DIABMDIEERIZET D, FFIZ PM2.5 IXEIRN DO 77 — 27 25| E 2 L TIMERIESLT 7 o — %
BAREL DRI & 725, BT OFIETIL, FEREEThH > TH @IREICEE L7568 Dl 2 5] X
CHHREMEN KR E VW EARIBRENTWD, F£72 100nm LA FORAIZMFRICTIRBA L, TV A~
—HBE LHEUOMEELZE T2 EIURBE SN TW 5,

HREKNCTFIET 2L DO 6 RIRDMEA 10 pm BLF OB, 10 pm LR T 50% O3 4 Ff- D srhidE i 4 % i L 7= i
b TAS N

YRR PR E . RETITTRIET 200 F DO B KDY 10 pm BLFDHD, 10 wm LT T 100% DI R Ao ophidLiE
ZHE LR, PM6.5~7.0 [ZFI Y 975,

% http://www.icao.int/environmental—-protection/Pages/technology—standards.aspx

21 TCAEP-SG/20082-1P/05 | (FEZABH)
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100 -y
z ] Total
‘0 .
20 1
w .
60 4 Upper Respiratory
e 04 Tract
§ »
8% Bronchi
§ 20 ' '
% | Fine Pulmonary Airways
20 .
% 1 Pulmonary alveols
20
0.01 0.1 | 10
Particle diameter [pm]

7£) Deposition: L%
Upper respiratory tract: F50E
Bronchi: &/& %
Fine pulmonary airways : fifi’xii&
Pulmonary alveols: fiiifid

Hi) ICAO R—2ri—1728

100 RIEEBIIERAL B DI E &

1) BESEEEZL L TORFEHEOEME

Wi OB EMHICE L CiX, RFOEREME & FMEE OB, REENEMEMAZS I TLE
VME & DBIRIZH D & T HHANRKITINESNSOH D, Lmn o> CREFESORIR S HE R8T 2
—ZLERBRINDEITRoTND, SHICPMRGOEEEBIEH SN TNWD, TAZ—E VD
PEH S 405 PM T, RIEEDY 20-60nm DRI F-E0 i & 20 A, ZAUIAT COILE R K b @ VORIRTH
»H D,

BTE, HORMAN S vIEMEDRI DN, AHEREMEAHIZ E A ERBEEDORI LD b U X7 BEn
D TIHRNDE WD DR SV TW AN, BRI L B I X 72 AARIIS S TunRny, fit
a2 0RMEK (sulphuric acid-water) <C¥EME S V2B D D72 DT /7 A —% OFEIEIERL T
IEAEMETH O | FFRERENOMMRRRE TS5 LB 2 b, REMED T 2 A — ki1
MBREZINICS N & LR L T, BRNICEET DREINEWEE X DIl TWD, —h, 28R
FRIRALKFD XD 2 B BTG TN N, EICRAEEDRFBRL - TH D, LLEOR
WG, AEFEMEO BRI OFEIZ S22 72> T e,

2 http://www.icao.int/environmental—protection/Pages/Contaminants.aspx
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@ FEHM PMBRHICEET DBIEFZFORET-AEKR

LU PMEEYEIC B3 D MEH T EIC CAEP O 3 fEEa (WG3) THEH LN TWEBY, 2D H H Pl
BT 2 Hfrie (PMTG) C., BRI 7 E T IERFRAEEE DG ST\ b, BLFE PTG TiE, &
R VB 2 B 6D D Z S ATHEBRIT . BEFTEZED HEFEOBRF 217> T\ 5,

7) BEREOME

BIEFEICE U Cld, Mz PEH 7 2 OREIZEET 5 F N8 E 72 KIE O R SAE (Engineering
Society For Advancing Mobility Land Sea Air and Space) (ZHINAI7 ka2 84 L T\ A%, SAE
DIVRRET LTV D2 o 2 o HEH PMIZ BT 2 E HIEIT—RICAR S TE D | ICA0 THRETS 1L
TWDHEITNEZOWTHMELRET 52 LA TE 5,

HESFIEDRRE 2 LT % SAE O 2 LT ISR, F7IC E-31 ZRERDSMZESRH T A O
ETiEEHMNTHRE LTV D,

60 HmIROMEE

R4 % SAE International, AEBITAK[E~RL T A =T
[ A oD A o FUZEE. BEhEL P BN O BRI OB I L ORI S AN 128, 000

AL EZIN L T B R O A,

o HESEEVEHIMS OBRRICELY #ATe, MIZEFHAEUEIZRY L CTIX, 22,000 1%
M8 2 DRI AIRE e Ze A e (AS) & MUZEFHM B (AMS) &t
SAE HUAS N FEfE S LT 5,

PM2. 5 JITEIZSINL | o MUZEHEDEN I B OHEH AT ZRE TR 2 B OB A2 AR & L T

TWAHEHSE-31 DY Wik 3= =
[z o FIZEHET L VU N ONNEREERE N D OHEH A AR B — 2R I E J7 1
PHET LTV 5,

o EL. HEHL N L DBREGEESCNRBREE A EDO R AR E L
PEHE B D BEHIATESL & LT 5,

PM KL T3 DN E LB T 2 B OB RHIRITR T AIRG89I2B Th D, 7245, SAE BNAKT HEH
121X, AIR (Aerospace Information Report). ARP (Aerospace Recommended Practice) @ 2 FEFEMN
BHOHHR, TIZTHWY BT ERHIATE OEHREEERTH Y . 5%, BB OHEETIELHRET 5 I
TOREMEFREAE ST SN TND,

GRa— o o R
B My = \Z 3
(Document) PoRRA (Title) A BT H - (Date) (Status)
ATR5892B Nonvo%atlle Exhaust Particle Measurement 2012 453 A 7 H e E N
Techniques (Stabilized)

* SAE DAL, Bk D AERONET 27 /b —Z I B2 G 2 K L 7o, MRESHE R SAMPLE 7Ry =7 b L TARSHL TS,
(http://easa.europa.eu/safety—and-research/research—projects/environment.php) ZZ TOFHAE —ERIEIN L S Z 12 LT,
-ICAO CAEP O#Eji] —WG3, (—M) 2B hs MAZBREITEto 7 —, MAEERENTSE 2011,
*ICAO CAEP ([F RS E R ZEBE ZEmRBEIR AR 2011 4FAT TV T I N —T RIS ML T, (—#h) BAMZEFE T
5, TEXTE, VR 23412 A, 5696 =
% http://jp.sae.org/standards/
3L http://www.sae.org/works/committeeHome.do?comtID=TEAE31
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1) BX7E D PN EE CAIEZE) OMER

BEAED PM JCHE T(T94) ST TR ; soot) IZBWTIE, 7 4 VM ZIZEIRES NP T A2 D15
NEAZ TRE] THEL. 2O LREBRICESWIZBEREZ VTR bR B Y- 0
Wi OEEEE (¢/m) 1Tk L THAEMEZZE L T\ 5, BMERMIZIE, SAEFREDFIEICE>TT7 «
VB A 5720 16. 2kg DHER T A & @il S THENTE 7 4 VE DHOKEREZFHAI L, AE—7F
Y x— (SN) ZRD D,

SN=100X (1—Rs,/Rw)

Rs: PRI A2 D7 /L2 DFU
Rw: )= 727 4V HTORST

) TSRS ICAO CAEP o@hin —WG3) . #LZEBREEF2E 2011 (B HIE A
Ze BRI 2 MIZE BRI ZE B 2 —)

ATR5892B |Z LA, ZoOHHONFEE LT, M P b0 BMIR LN o TET
WAHMN, 20— T, BEFO PMEEHEZEH L T HEEFEEESCKIELIH~DOEE DR E I N TV DHL
TEETE 2T TRy, BERmiciE, R0 TR kbM< EET S P ORISR, #
MBS ENBREIN TS PHIZHRTELLREWEZDTH D, LER-T, Lx—47
v R ERES 7= PSR E T IEN LB L Ip o272, Biiz/a PMIEHEDNE A SND Z & Lo Tz,

D) =T O U HEH PN D548 - #ARk

AIRG892BIZ L A & MiZekk— P b P SN 5 10nm L FORiF1d, =0 PN TV = v MR
BEOBREBE LT RER E UCHEE T 5, 29 LizkiF1E, RO DL, REBMHEO L DICHTEIN
5o

# 61 ek U HEH PM 043 FE

1 ¥A W
MR D D DA D K OEEIZBE LT, =
M PM VUVHER T AN KA THEI SN S IWEE T, HEY
AHNZE £ D PM AT E > B AR T 5
i R AR D 5 B RE 2 5D, BELORZERRR
R BT Wl BT 5. L UCIRE BB, Kb
(carbonaceous particles) G- . ° FASTRIRR, K
{EEMnd 5,
TV OHLCBREIZE E D PR R Sy TR A
- &g L. IBETIX, RJBRFEHEBET DL, A —F—
ANFEFEME PM IR
HROZ—RT7 7 oo D NI REDZER 2 WA
TUUITRVIAENT o, REHPIZE ENTRF N VR VIAE L,
A FOFFHEINDILDOTHD, ZDOX D RRTFIT
ONTET U P UHEH S IR SR TV RN,

U UUARAT HREATO PMIZET 255 00TIE, = VU P ORIEICB W THAEE STV 5D,
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PEHEZ O PM X, I, RBERN TIALT D A E5ME P Ch 2 IRFERL - HAS0, Heitk
I, R E E I b T o0&, BIELARWEDIZITHZ ENTE S,

e & & HIZZLT 5 PM & LTIk, ALK EREASY) (water—soluble inorganic
compounds) (& LTH/L 7 =— ) NEREITEN L CHRET 2, LAY (organic compound ;
0C) IXpUEZEE D, fHRBEMF L <IXHEHRME (semi—volatile) & 720, 400K (400K-273=127°C)
THEENEZ 5,

R & & HIZB B L2 WP & LTI, o&ERkik3FE (elemental carbon ; EC) 23% ¥ . EC X - &
BTHLLEEL TS, ZOXITEC X, Vo7V TOBEORIFDxT A7 (aging) CIEEL
BIZBW TR OEE LTk E ShTunb,

ZOX T, FERMEPM ORI, =V OREHOER. RN IR D, T, fE
M PM ORI, R - W L, Y o TR R OB R T IS A A &b, 7rE. EC LA
k3% (organic carbon ; 0C) DL, KRIZHRTDH LI, TV DERE—RIZL-THE
k9%, LanTnab,

62 e U HEH PM OIEME — RRIFEEL B =R

fiizet o o U HEH PM ORRAR R
HETE—F . 0C

BC ORAEID | moment etmastt)
TA RS 10% 90Y%
Ve 60~80% 20~40%
TA I AT #1100% FEAERN

I) PM D RIE R AL FE 5 0 D BIE &

a) BIFROBE

FLZef— > 2 L PEH PM ORI M USR5 O W8 (2l ATRE 72 B, I < PESE RSO SeR% B
TROLI, FEmfbIN TS, EERRICBNTH 7 4 — v FHIEIZBWTHEH T 5 a#hlo
B AFETEXS, ZHOOHEIL, 1ZITY TIVE A LA TRESHZNE TX, ROV TIX
T TATT A RMT 2N TELZEND, B OBIEI X2 T L, 4R 2 i
THIEMARETH D, M, R LTZEEHNIE TN D PY A OHTEICBIET 5 £ TOMICE L
XRVWEORENNLETH S, 708, BUE ICA0 IZBWTHEEMED OXtG L 725 T 5 PM IR
PEPM CThH LD, ABHFOPM DI L, FHRMO S DEZRET L MLEL 2> TWND,

Tl orEROAAR E LI BIAWERCBEIZHIGL TND 2 EBRNETH Y (£ 1~62atm,
IR 220~2400K %), Ny 7 7T 7 RRREORED 0.5cm”® 2> bMfiZefgo o ¥ U HEH T A IRE D
1.0x10° em > ICELMEF O, Hom 226 10 um L EORF2YHITEHZ ENKETH D,
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b) BIE HiEDE

B3 ORESIEE LTI, A1, R rz2a g VKA TREIZED L 2 &R TH S,
ZHUL, R ERi O OB A R/MET D 2 & T RRWE DGR L TR b 5 2 & 2 RhIET
HTE, RUOGHEOA—"—T7n—%2 T3+ L2HNE LTS, RIZ, BFTH ) — L%
AUBHZ TN S, B F-OREICT Va2 — 003 T 2 2 LI XV PET HRERFRREL D,
RELBROTRLAZRFINIA T bTHZ & TR EEGD, ok, BEZEO-HEI3G 6N
TR A e 45, 2D X 5 72EJT1EIT ONC (condensation nuclei counters) & FEZIL TN 5,
ST, HEFEM PM ZRETDHHIEE L TCE, B EZ —EOIRE & FE TR L ThrET o2 E

(Volatile Particle Remover ; PVR) % CNC OHNIZEL FENH D,

KiPe 0 Ailx, CNC & DMA (differential mobility analyzer) &WHENDIMIEFIENSSH, DMA T
L, BREAHENRL 2V ENYS CHERT 52 2FH L, Btoki %2 L CTEED R 5 EW
Yo% 1B S H ORIBRRINCHR Y 43 2 2 & TR AT 245 5 Z OIE J7151% SMPS (scanning mobility
particle sizer) &9 pEin4 Ol TEDIL, 2~1000nm ORIFZRITKG L TV 5,

ZDOEDIZHEATE LN TR E R oA 2 VT, B EIR EDMEEZ1SH 2 LN ARET
HO . IHITRIERRRL L, REME, BEEZRKNLTHTAZENTEHEEILLNATND,

4.1. 3 MEBBHARICHESIRF R VA RFDORHEDE LD

AAEE O EBREN B A TIE. BEFEO PMEHITE T, @R ECRERZENBRE SN WD, ki
BP/NS S KREICHEH SN D PM 2 @UNCEBTE TCWRWAREEMER D Z b, 29 L7z PMIC
K U723 AR STV D8R 2B T& 72,

2013 FEDA)DHITIE ICAO0 @ CAEP/9 1T W T, BURRYZRHEIE FIEN RO HiLd & PRI TEY
ED X RPEHFENFRENDL OB EZREH L2V, £72, 4%, RNERM P OEEEEZ E D
% BT, HEHBEIEIC K0 ]I S0 5 22 R BREE O SGEE ORRFTAY 3 4E£ D CAEP/10 F TIZHGT S
NATETHDHIENG, T LIEREF M HIEHR L TP BERH D, S HIT ICA0 2BV THET
MAREF RS> TOHHERMEPMIZEA L TH ., SAE 2B DMEtEo#hn 2 B5F D 720,

F7o. FICHRE S NSO H D AEREME PM EEYEIC K L CTHEE SN D BN E LT, 3008
DI, BARR 7R IE ER LT L 22 B AlRERIT RV E PRI b OO, BRI T S PO
KA DBLIR 2R T 5 720 O FZHT — 20, $HRIC K 2 HIBE R ORE Z 1B AL =m0
WEEZMHGEL TITHo TP ZEDREETHA I,
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4.2 i A R ISR S BH R U REOERB RHAE

4.2.1 BNEIZHE T HMABEH KRB EMELHIB T 5= D 5EEEHI
fa B YR S D KRB RWE ST 2 BRHEIRO 70 Ok & L-Cix, EERIZ2#H & LT No,
HET A FLAECIRE AR S B BN B 2 23, GEAME TIL, fhoolEsk & oAbz, L Kkx
PRHIBEh R A BT BU ROKE D Y 7 4 V=T MOHEF N D5, ZbDONEEL PSRN T 5,

@ EU IZHBITHIERFIMZBER DBREHK R

EU X, MARPOL S&#0BHH R E VI OBREHEHI5RL 2 IMO IZB W TR L7Z2N, O B 2008 4RI 54078
WIEEI, a2 T, EUN CRIZOREZ R T 5720, EUESOWRENRLEL o7, D
W CBRAKREZ Z O L B a—2Thiu, BINEBRIIRINGES IR L CeERE R L7z2s, H
HilgR L7200 Cle < MREER OB F IR OBLUED G | BRIFRE ~ DM BOEAR R O IEBUHIRY 72 i 5k
ZEHOFECTIRHT 22 LT, 201645 A DKRMES CEEAEEZEDICES T,

Z OIEBHIRRE R FZIE VA EN TR E UL FICRT, EREHRFEIT EU S SEICBE T 5 A — A
“\OM“/\“C“Z?)E)O 32, 33

T) FEHLHIAIRE R Z O &
PREV | Osifbix, WEERIC & > THINMZ2ZEEOEMORENR NI L 725 Z ENTHIEN D,
BREEACIE & ERRM RS IXREICEE L nid e o3, Zozd, BREHARIZ /b > TRILT SO,
HIBZH RS G DB E (R T 35) OREBREL (RIERIRT A 5 ING %) O bR b T
W5,
A7 ZNF 9% LD SO EHFRETDHIENTE DL EINTWVD,ING ITFEE & £V iZi) Tl
€02, NO, e ONPM HEHHEIR b HIFF C& 5, L L7225 iEDMLEMELEY A ~_— A DffE/N, 72 LNG
DA TR ORI EDORMEL H 5, Lo TEHMEESORRIT., # LWHER OER

EIZOWTERRNOPNLTH Y . RN & > TR TEZER T 2 A TRITIER 672
U,

A) R AH 32 HE R A fi 3R

IRBHRBNATRET 2 FERIHI R 2 sk & LT, IR fiik & PRI iR 2 st L T\ b
LI 75 i R V38T 72 72 BURINCAE © 1o DI B 3k L BER O/ Mz BRY & L, R 7o it
RITRE R 22 ot ATREDN DR H1 D & HUEDHEMEZ HE) L LTV D,

32 Emissions from Maritime Transport, Amendment of Directive 1999/32/EC (relating to a reduction of the sulphur content of
certain liquid fuels) (http://ec.europa.eu/environment/air/transport/ships_proposal.htm)

3 COMMISSION STAFF WORKING PAPER POLLUTANT EMISSION REDUCTION FROM MARITIME TRANSPORT AND THE
SUSTAINABLE WATERBORNE TRANSPORT TOOLBOX Accompanying the document COMMUNICATION FROM THE
COMMISSION TO THE EUROPEAN PARLIAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC AND SOCIAL
COMMITTEE AND THE COMMITTEE OF THE REGIONS on the review of the implementation of Directive 1999/32/EC related
to the sulphur content of certain liquid fuels and on further pollutant emission reduction from maritime transport
(http://ec.europa.eu/environment/air/transport/pdf/ships/sec_2011_1052.pdf)

112



& IR HE R

[EU Dk D]

A7 TR ORI 2 T 5 TEN-T 7’7 2/ Z A (Trans—European Transport Network)
OB e 25 o FRICERBEX ISR OB /3 A 7 > R FHFE NG K NA T T NDE K |
b EEIROHEE A B KBS &5, INGKORZ I RER T 7 hoflé LTIk, LNG
FRAEE LA 7 Z ANHIEDBIEEE R BV A 7y FFEEOHE L TILLNG BREHfi#a M5 (bunkering
vessel) D, LKL 3 T H2—unD 2012 12137 T Ha—a [ZHE%E LT,

F 72 Marco Polo 11 V—2 7125 AT, 2011 EOESATEST AWREE L L, KA ERE
DEEM. SO, ABEAT, LNG % DAEBREL O e BRRSE5 2 SRRR & T 5 TETH D,

RN P& ERIT I & D Ffoe rTREZR MHIE S8R T, RIFIZEF ORI OIEA, FilT i ot % 3¢
BELTWD, A%OELIESTIL, REISHEM ORI, BREOM L, OO E O
ARAD AR ZENT B LD, FIWREIESRIC L AR R G ki 5.

[EU 0 ®@)]
MRE LSV T —ESRMOL EMMMOTHINfE Y 2 X FO—EMhT57r—AnH0, =
NEHDNL— VISR T L H %A BT 4 TRHENBO LN D7 — AR D,

o HTLWEUEYEDEIRAI TH HHA1T. F OO EU LHEAZHE 2 5 72D O E ~DOH )
o HTLWEUREDOERIRELIT, FOREUEDBRMHIIIR X U BIZER T D 72D OFRE ~DH )

PETEERAH S LNG MARPTI MBI OXI G & 70 2, MEMRETCIEEL L3 2011 4R & THIBI O %72 -
e, BIEEUEESOLE2—FTHD, 20X, BV THHENT AUEEIEFE ST v
DYGE, LNG AT OS2 B35 Z L B A[RETHh 5,

F 72 EU A D & ORIt 9~ 5 FERSF 2R3 2720, EU—m 7l AR —2 ~ Ly
X5, RIFFFEUR R QG RGAFICBIT 2R Z X0 | BEZL U EKE~TAT 2 F IR
N5,

S HIKEZEO ECA fiEE & OBERILF LD . H 5D DA HFR 2 M8  EfTTE 5
oD R EL HIET,
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& PRI MER

RN 25 B S I3 MEEIC BT D REICOM L& RRICHS O 2 BT 2200
[sustainable waterborne transport toolbox| (EfftrIREZ/C/KIEY —/LR v 7 R) ZHE[FT CTH
D ZAUTIE, BEIAIRER . BREET IS EATC R O 3R . BRI OHEME . B - U
B XREDGENDTETH D,

[ ) Bt 56 DAt

EU 3N Tid, ING B K OWA~DOMFICET 2 @V — AR HFAE LN ERFRE & 72> T
5o 2D EUNILB D A R T A o ROBAEZ L E T D MBI DU CRRN HE_E PR 22T (EMSA)
SOBMRE LW Lol 2 PETH D, T2 IMO TR DHEH AKTEEHDIEAEIZ SN T |
FEYERIL O LENE DB D ERL L Trp <,

[ERBDG IS SEm B, RRRER D ]
TGN T NG FEDORIRBREI O ZFAD IR ST D, BAWRER (LNG RPEH) DO S 2R
FiAEN D, BUZERIREREIOE KIZOWTHRIZIER T2 TETH D,

[ BR 555 50 i 6k 15 3% D ]

AR BL 2 HEHET 5D 72 DI2IE, LNG AT 2 20 3 2 72 O Ol IE 2R T DFFE . K OVZRD D%
RO A LETH D, BINZESTIIINO OZEREMRETT 2 TERLN, £ih
1% EU BN L~ o> LNG A O 1T L CREET 55D ThH b,

B IR B L CIRusBml,. AR T IC & » TRIERENRVLETH D, BMINEESHERRL
TZBERBLORBEILZ OBOEMEZLY S HDTH D,

TEN-T 711 75 A TIFHE RO ERMNMENZ LIS K2 PEARHRN S 5 2 &b o BRI
EHFELOEFRINE R E, HEROWEETWIRT 2 HIEEHBET 0L ERSH 5,

Ligkissity, ity 34 ]

BU SRS~ r— By T OB E LT, BINERR, Al 01 b ORI
KB AT AOWECBINT 5 TETHS, £l RBEOWEN KRG REEE RS
B CORGERE) 2RAT 5. SDIZ, /A7 x—0 N0, b0 & 5 72, PR~ BB T
Ve T, PER L RIS & 5 RABEOAREXETH 2 L bELONE,
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Q@ KEHITZHIL=TMIZEITEZAT DM APU HSD NO, iR

KEA Y 7 3 =T P TIE IMO (Z331F D MARPOR SRS IENZ SEBR T TR il 2 5 b L 7223, fliod
Hifll & OfAGDHIC LV IMNT + —BAHER T ADOE 2 2HIJEZ BfE L T\ 5, D7)y TRIH
M7 iisE & U CE VAR ofias b OHEHEENC OWTURICHEA T 5, ERBEHRFIE A Y 74 1=
TINKRGEFR R — = ThH 5, &

T) REKIREEIELIE K O HH HIIB D KL D kAL 7
& DV T 3N =T PNIEIZI T DR A

#1174V =7 )l Health and Safety Code %, B U 7 # /L =7 N KAKETRJR (Air Resources Board)
IZxf L, REBRBEEEORE R OHH OKRELEZHL TV D,

1998 4E|2F ¢ — B /LR PM 283G E RGBT E &, 2000 4EI21E [ 0 — B uskBlo v
UK OEBIENS O PMPEHEIRO 700V 2 7 BIEEHE | NARR SN, ZOFEIZE VT, 1F
LA ETRTOBEME R OEERAIRD Y A7 OG0 | bR EEns, 722
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TEIATOMANCEE L TlE, 2010 £ TIZ 20%D A ke FEIR 2T+ 5 2 L2 BES L, 2015
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3 Shore Power for Ocean—going Vessels (http://www.arb.ca.gov/ports/shorepower/shorepower.htm)%
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201441 A1 H | =R geHE% 50%513 5 FAEERNRT D
20171 H 1 B | AR EEH EE T0%H 1T 5 R T 5
202041 A 1 H | E=iaHdEHE% 80%HIR T 5 FAEERNRT D

7 HEH BEHIRER BT SR Db 0 VWD

o EHHERI A~ D

o FIEEIIAE RO (RIXT AR ERESE, YT AEHEE - LI=b DI [RD, )

o  MMANZEREINIIEE (R7 T3 — it | RORELE)

o LEOEAHEM

HINBGE RO DL B TED DN T 74V MEHREEE AL CHE T 528, FdEHERRFEI LI
EO DI PR RBEE F B 228, MIRANCERSZHIBII L Py ML TROR IR B2
LINTED, FRROM, 8 0uki & Bl e L IR OB B 3 B G EZ A S AR H LR T IER s
AN

) HR O TE BEb THE I SHIARBLE BE oD T2 A

HVT7 =T N TR R E T DEITIE, RHI 2R E T ORI AR 3 GO B 2B S OB F37)3
RRBWIRCIO ARSI, BRAEMTOND, LTI BUHSREORIWE B OO G | IR R
MBI 57 — 204 %,

& [EIATHAADD OPEH B OHEFE R

2006 HZH1F D BRI ST O A FHEH B~ O F 513 80%LL L L HERF X7z, F T IS Gk
DOEFHHEHE~OF 513 90%LL | &g < ilz, (R 66, & 67 OHEHNT)

S HIZ 2020 FHEHETHITIX, EDM L OREM TIIEHE T o8 R L R oo, MEEDH b s
NP SN, (3% 68)

7 66 HAFER 2006 E1231T5 1 HH7=DOPEH BEHEFH S R

Ship Category (HHE) 2006 Emissions, Ton‘s/Day HEHEHE
(1 BHT=OOPEH & ; BALR ) ~DF5

NO, PM NO, PM
Container (5#¥fi) 13.8 1.1 66% 65%
Passenger (R & #hH) 2.8 0.2 13% 14%
Reefers (/3 B PS) 0.9 0.1 4% 49
Tanker (%> 71—) 2.0 0.2 9% 9%
Bulk/General (1Z5F8 A, —fi%) 1.0 0.1 5% 5%
Vehicle Carriers ( 5 B BHHEHS) 0.6 0.1 3% 3%
Totals 21.1 1.8 100% 100%

% Technical Support Document: Initial Statement of Reasons for The Proposed Rulemaking (October 2007)
(http://www.arb.ca.gov/regact/2007/shorepwr07 /tsd.pdf) %
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F 67 WRIEHI 2006 FFICH1TD 1 HHI-DOHkH BEHEFH R

2006 Emissions, Tons/Day

Port (i) (1 B =)D B BLT)
NO, PM
Los Angeles/Long Beach 14.3 1.2
Oakland 2.6 0.2
San Diego 1.1 0.1
Hueneme 0.7 0.1
San Francisco 0.5 0.1
Other Ports 1.2 0.2
Total 21.1 1.8
7 68 2014 4, 2020 FFHEH &I
Emissions, Tons/Day
Ship Category HERD) 201( 41 EEI BT DOPEH & @4121*0;)) =

NO, PM NO, PM
Container (£##) 21.4 0.38 30.8 0.55
Passenger (it & HR) 3.6 0.07 5.2 0.09
Reefers (/3 &) 1.0 0.02 1.3 0.02
Totals 26 0.47 37.3 0.67
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(Wilmington #1[X, Urban Dispersion Coefficients, 80th Percentile Breathing Rate, Emission = 430 ton-per-day,
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