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(=)Airport Operations, Safety and Security
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The Ecological Footprint
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Systematic Executive commitment of the airport operator, airport services
Approach providers & community stakeholders

Requires: Identification & prioritization of environmental impacts
associated with the operation of the airport

Development of an environmental management policy and
associated plans

Allocation of human, financial and technical resources to
achieve policy goals, objectives and targets

Development of accountable management structures to monitor
progress and ensure the most effective use of resources

Review the outcomes of the various initiatives on a regular
basis and provide recommendations for the future

\ )
|

That's an environmental management system!
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IBEATELZZR4E ( EU’s Eco-Management and Audit Scheme, 1995 ) -
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ZEpiigiEnIE BIRIEMGAE  WEEEAREL EHIEE
REE B WISIRIEREER ( Environmental registers ) - &—1{EIR
REEHAHBRENERTRIER  DIEBEROBEEEBTREINERES
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< : Registers of Environmental aspects
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| lssue Mo. Aspect Airport Activity

Disch t i ) ; ) ) Deteriorati
1schargeto S48 |Discharge to sewer Drainage of detergents oils and debris from aircraft w ash bay stenorat

Sewer w ater coul

g'SEhEIEIE o 262 |Discharge to sewer Spills on the apron when in containment Increased
2y el
i | ’ .

g schargeto S |Discharge to sewer Spills on the apron when in containment Increased
e er

#E AR e B alIgEnNRERER - HANHRBRIEHN
BAHE - NERERHEHMEBS SMART targets - SMART B[ 5 {E & FRI48
% Specific ~ Measurable - Attainable * Relevant ~ Time-bound - &
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HERAEBENRZEN EREFERYHEENERARE - WE
BolE L ¥ iR ERNIB S ClIEmER -

12



Il

BEFESEEFEE  BREENREFESETEZFAEH L
iER A FHRBERSEZER - —MMmsS - BhH% - ADBEEANE
ELANEE - AR ETEEE R SAEE -

N\

(2

V-NAV APPROACH
AEBRETAR

Cruise Alt,

— e — e

C BRIRHRIEERABESERERR

Rim - BRIBEZANRKERMZER  MELTERESEETMEZEE
CRITEENEAESE  LFEEIERE - RIREFEREZRE -
%z E BRIV ABTEERAME LS AZEHIREFHRL - RS
ZEREMEREURLIESEEEER  IROBENMSENB S EETE R
EZFNELCME BERERSEES  EBXMEATILRERETE
MEBRITER (NBALHNERNES NEER - NEE ) - BEEE
ABERRBEVKILERE BERMERS -

~
AN

i

13



%ﬂﬁé%ﬁfbi’?%ﬁﬁﬁ/ﬁﬁ’]i&iﬂﬁ{t E 1y .%FEE?E - 2015 E 12 813
B EiEERETHHSBERESIEEZ (COP21) - #ER) 195 &
B —BIRE  BBEEZE 39 BN (BE2HmE) ( Paris Agreement) o
IENEBE EE—10 XA/ BERBBEINMNGEE - (B2
mig) NEEE  HAHCHRETEHERE SR EAETESwma - &
2R 2°C - WEBNFEHITE L.5°CA -

vonce
AIRPORTS COUNCIL _world's
INTERNATIONAL airports

What is air quality?

Pollutants of concern

= Oxides of nitrogen Erestingprottona O Fok N, 80, By
» Carbon monoxide i o ho gy
= Hydrocarbons B vanc ot

pulmonary disease (PM]

Lung cancer [PM. BaP)

» Particulate matter
= Sulphur dioxide

NOT Carbon dioxide!

European Environment Agency, 2013

RARFT PR S RY) - B Y EREZIRERIEN &bk - TEHE 7
216 - fb|m - &Y - —FEHRARLBERETHNRR S 5RY) -
EP_SthEESREZE - BEEEZ-RBEHEEMABIMIT - Uk
EEZHM 1.2 2B _SElx - mELERTHE 6 A - o] BREIEN
tERZERSRNERRR -
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Sources of air pollutant at airports

= Aircraft

» Ground support equipment
= Airside vehicles

» Landside vehicles

» Point sources (electricity generation)
» Fuel storage

» Engine testing / fire training

ﬁ*”lﬁ’zi%&iﬁﬁﬁi SH-EERNTECEERAEREEENT

— B SEZNE TR GAENARNEERZET)HE - %15
HiE RN ERE RN RAZ LA  E2EREFESNAIX
ZRAHEMN - ERERE - 1 ZARERESHNIREESHENEIFEEE
O - EHE 7Y ARRABRER - AZERHEE IS0 - A ZETK
S ERENIRRABNRIIRE -

FRUL - REREZSHE— @S - SEmaEEER - fEz—EF=EE
BRVRTE - BIUIESRE - %%Sziﬁi):i%ﬂ%ﬁiﬂr%;ﬁEEZ‘“Liiﬂ?’iBZHﬁ%E%UE
UREBZER - It - ARSI EERERERNER - R B
RIS KGR B R IE R M BRI EETE - Ith Wi IRE
TS BB EEIMEERNBRES T ER
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Airport issues

= Constraint to growth —
exceedence of standards

* Human health impacts

= Community relations

» Ecological impacts

Airline - issues

= Growth constraints

» Economic impacts
— Emission charging
— Change to fleet
— APU usage

= Environmental impacts

BZIRIRERER FRBNIREEEN BB ER5 IR E
ERmEBEENTETBRBRIER - SRBIREMAS (ICAO) M
EIRIEREZEE (CAEP ) SHBEBREBTRRREIIERS - &
SEAEMEUNEE - #HESORE-—BEUREREXETHAE5|%E
ANFEMERAEET -

RS RIEZENTE  TE22RT ARG E - MZEFEN
"R ERVEZIKAFEEHMERN 2% - MEEDPH 62%=2
RERBREM - MEFN_SCxPINETRTEFER 3%-4% © 3|
2030 F - HRTAMERBERETR - R RARNEBERZEEFE K
FERVBIAMZESE - 2l 2030 &F - PEIIBR 7.9% ; WA EBKMZEIRITR
£/ 10.7% -
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Airside emissions

» Ground support vehicles
» belt loaders
» tugs
= catering
» |av trucks
= Compressors
= Airport vehicles
» tankers
" Ops

» Boiler house / power plant
» Fuel storage

— breathing loss

— working loss

— spillages

Maintenance

MIRPORTS COUNCIL
INTERNATIONAL

Other
13%

ULD carrier
%

Beltloader
5%

Steps
5%

Baggage tugs
7%

Loader

F orklift Push-back tugs
9% HiHlift 9%
10%

. The
voice

of the r
. world's
airports

Landside emissions

Road vehicles

— filling stations
— car parks
Coaches

Heavy rail

Taxis

Accurate data - fleet mix - speed - number

17
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Aircraft emissions
» Landing take off cycle (LTO)
» taxi _
- idle N e
» takeoff ' ‘
» approach
= climb-out
= APU

These operational times are in reality airport specific /
aircraft specific/ fleet specific

RIEEENSZETRY D - MBS SR - 2L
KI( PM2.5 )BIBIBEY) - M ZE POMRIIR S E RS R ERESIZHE PM2.5
WZE - WHEBGERMZHmANRZERE - Holgd SO2 &
PM2.5 BUBEI - SIS BREN M ZERmENZEAMEI=

UaitmAfl RESIEHMBUMRRENEAIZER - 8 HAT
S8 AEATNMERERZE - BAFIFEDAIZ 400ppm
1400ppm - H#IFEIARIZAE 3000ppm - BIERERSTH 10ppm
HEZ-FBI RS ZEENRELNT R 348ppm 830ppm ’
HERENEZEANENTE -

25
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Typical aero-engine emission indices (g/kg)

Species Operating Conditions
Idle Take-off Cruise
Co, 3160 3160 3160
H,0 2130 1230 1230
Co 25 (10-65) <1 1-3.5
HC (as CH,) 4 (0-12) <0.5 0.2-1.3
NO,

-Short haul 4.5 (3-6) 32 (20-65) 7.9-11.9

-Long haul 4.5(3-6) 27 (10-53) 11.1-15.4
SO, (as SO,) 1.0 1.0 1.0

RIBER (HREZE) ( WORLD WATCH ) 5% (358

H1F) ASFrEL - —’J”/EZ 747 BWEXN 425 I - —RIEERE
BT~ EERTIIHE 32 08 - FHAY 4000 2T (#5000 F+) - B
1 RFAHER L 8400 FHEER - EEREIME 2 DEENREIMEER
3000 HSEMNHIHE - ERZDRESERTHUREE - BEXRRGE
M & {bhx ; BEMEIRENRRE - ATz - BRFER T 81t
ix - EERAIEMINOX) - EREMBRIESM(VOCs) RES _BHZEA
ZYE - —RKRE 747 & 32 7 f@E’JB%T%&%H#FEWE;—EE’J’ELHTH%
(NOX)& 87 T - REACMEENCRETZE R 2EMBERENTR
W ERZE R PR KA S EC AR AN RE B8 - 2 pBeTR -

&

\'4 o
IRy rrr[’F
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HEREEREFGARALEHAER K ZFEREBH R - Fimm EE 7
BRREIFREZEX - SlBESREIIRTEREAGE - ILURERERE
EERABRTIEHS ZEE MEBRERICBE LIFRUET R r#E
IWEEAMERESRERIEHUEN BEEE ( ARERRERISHE
ZEA -

3

KB RERIZREZECZE ( Greenhouse Gas Protocol ) &% - HH
o H=4 -

o HE1: ZEEEHNAEERE °

THlt

= R A S IR

kil

o EHi[E2: EE  HEIARRRNBAEBEHNAEERS

o =[E3: HMMH\EEEE L - NifEEIMMEZEREE - 1F
RIMEERBRERMBIAAR - AR EELE 2 1S 7J’EE;—1‘HE?
RyEE ~ INEITR - AREES -

Scope options — Greenhouse Gas Protocol
Defines three scopes (or boundaries) for GHG/carbon emissions accounting

1. Direct GHG emissions from all sources owned by the company (stationary
and mobile combustion)

2. Plus indirect GHG emissions from purchase of electricity

3. Optional step — indirect emissions from company’s upstream and
downstream activities (provides an ‘opportunity to be innovative in GHG
management’)

http://www.ghgprotocol.org/

Winse

A= 1..;'“* 5
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SE , MPERUR -
WERE  WitE DARREEEFIFRURINE -
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IRABI BB IBIIRYSE =77 RERAE BB URRRE s iR S - B R & B
METE 2R 1SO14064 FHEK -

TmE ) AIZZESEBIRB DI - B 7 ERSE 2 BERRRE - #i5

MEHEINFIEIE

® =EpisE 1PEE "Lh¥, RUFRBEK -
REBMOKEEREFSHERR SR ER8RE -
BB ITEEFN _ SN ERNEE  SREREN T EA
ARERRYIR, -

"Bb. DRES - ERDIKBETE - KIS K0E T E R EN
Bl

WS - HEEUFEEEMEATMSERBIRMD - Al : 2R
g BT  MEENS  TESRSBHERE (2K - H#Hi)

7N
TEEMMABA - 5 7EZER5E 3 BERRE - #BuFHME MNIFIAE

® ScAlsE 1l 2PEERAIFIAENX -
o BEAHEWEMANEE - B1FE GHG FrERVEE 3 HE - 28E 3 1Y
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AIRPORTS COUNCIL . world’s
INTERNATIONAL airports

ACI carbon accreditation programme

» Level 1 - Mapping - A inventory of CO, emissions sources and quantities is
completed, including sources owned and controlled by an airport operator and
airport-related sources belonging to other parties that an airport may be able to
guide or influence.

= Level 2 - Reduction — After Level 1, a Carbon Management Plan has been
implemented for emissions sources under an airport operator’s direct control
including measurement, reporting and demonstration of emissions reductions.

» Level 3 - Optimisation — The mapping inventory has been extended to include
other parties such as airlines, tenants and passengers, and the airport operator
has worked with them and achieved reductions in those emissions.

= Level 3+ - Neutrality — Where airport operator has reduced its own emissions

(for Level 2) and has satisfactorily offset its remaining the emissions under its
direct ownership and control.
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INTERNATIONAL airports

Typical baseline footprint for ‘airport system’

|_T|.

%CO,eq
Flights 90 Transport
Transport 6 ® Flights
Food 1 Food
Utilities 2 m Utiltes
Materials & 1 Malerials and
Waste waste
Total 100

EHAETE H*”““E’JﬁrHFﬁQE 3t [ED 228 880> B i A A 135 T R RV Bk
RERIR - EEBISE 70% - HERROBERARTS - n RS - BEEY. 558
I RIZ 5% ~ 15% ~ 10% - BRRZBERNZEZRIIKFEBERR -

.Th
vlnlceeollhe
AIRPORTS COUNCIL . world’s
INTERNATIONAL airports

Airport system emissions excluding flights

%CO,eq
@ Transport

Transport 70
Food 2] i
Utilities 15 0 Utities
Materials & 10
Waste O Materials and Waste
Total 100
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EEREEREA D - JLESRAEE 90%L EROKBEHERE
REELDBSRRRTS - ERABSETREHREAE - 15EEL 5% -
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AIRPORTS COUNCIL . world’s
INTERNATIONAL airports

Contribution of ground transport to emissions

Jat

%CO0O, eq.
Co. car scheme <1 @ Company car
scheme
Cate"ng vehicles <1 B In-flightcatering
B delivery vehicles
uses 2
<1 0O Staff and passenger
: kb
Cargo vehicles ~3 carpark buses
OCargo centre
Staff commuting ~5 vehicles
B Staff commuting
Passenger access
journeys ~90 OPassengeraccess
journeys
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