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1. Basic policies of the ITM Environmental Plan

YEco-Airport

An ecoairport can be defined as an airport that implements measures to protect the environment and create a
good environment at the airport and in the surrounding region. In concrete terms, such measures can include
conserving energy (redugrCQ, emissions) and water, reducing waste, and taking other environmental
measures in region of the airport.

[ Concepts of an eco-airport j

An airport that implements measures to protect environment and
create a good environment at airport and in surrounding region.

Sound barriers Air front "oasis"

I:l Energy conservation (CO2 emission reductions)
|:] Environmental measures in the region

Urban planning
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yOultline of ITM Environmental Plan
Osaka International Airport established the IT Outline of ITM Environmental Plan

Eco-Airport Council based on the efiiendly | U Adopted: FY206

U Target activities: All activities at the rport, including
people, aircraft, vehicles, monorails, facility operations, ¢
Area covered: ITM airport and region

Environmental Plan in March 2007 and revised U Environmental parameters: Air, energy, noise, water,

in March 2012. The Plan covers items such as| ., Waste. natural environment, efc. _
U Assessment and reportingn Environmental Report is

current status of each environmental parame released yearly, covering Plan implementation status
environmental targets, and coriereneasures, anq ~ assessments.

airport concep with airportrelated partners as ite
members. The Council produced the IT] ;

aims include conserving water and ener

(reducing CQ@ emissions), reducing waste at the
airport, etc.



y Measures by ITM in the surrounding region
For years, | TM has been taking
airport that respects thecalc o mmuni t y, 06 i ncluding

monitoring and reporting of data on aircraft noise, and more.

YEvolution of ITM Environmental Plan

steps to

In July 2012, Kansai International Airport (KIX) and Osdkternational Airport (ITM) were integrated,
and a decision was also made to integrate theiaigoort policies. As part of efforts to makdX<an
ecoairport, the airportleveloped it¢hird EnvironmentaPlan. It covers environmental measures that loa

i mpl ement ed
measures and environmental targpefitt uponthe five basic policies shown below.

5 Basic Policies
Local

Environment
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Basic policies Overall objectives | Minifiaves |

Y Relationship of five basic policies and specific initiatives

I_

—{Target noise sources|—

—| Restrict aircraft movements & hours of operation I

—| Promote use of quiet aircraft I

Collaborate with partners to use low-noise aircraft

Landing fees adjusted to aircraft noise

4 Optimal runway selection

4 Noise abatement flight procedures
4 Specify priority flight paths

—| Enforce flight path compliance

—| Restrict use of reverse thrust at night

—| Promote GPU use, discourage APU use*
ﬂ Other noise reduction actions

—| Measure/monitor aircraft noise

| Airport design

|—| Install sound-blocking walls

| Airport region

|_

—| Compensate residents for relocation

|
|
|
|
|
4 Control noise during aircraft engine testing I
|
|
|
|
|
|

—| Utilize post-relocation sites
—| Sound-proof homes |

Subsidize sound-proofing of public facilities & homes

Subsidize environmental improvements near airport

—| Build/lease noise-resistant fadilities

aircraft*

H Promote use of low

4 Convert boilers to natural gas fuel

|
|
4 Vehide idling prevention campaign* I
|
|
|

I_: Use eco-friendly anti/deicing fluids

Reduce use of snow melting agents

{Install energy-efficient equipment |

Promote energy-efficient lighting, air conditioning, etc.

Use LEDs for aviation lighting

—| Organizational measures for energy-saving activities

{ Promote use of low-emission aircraft*

—| Promote GPU use, discourage APU use*

_i Promote public transportation
In

1 luce eco-cars

|
|
|
—| Vehicle idling prevention campaign® |
|
|
|
|

I_: Install electric vehicle charging stations

Install photovoltaic systems

H Reduce and recyde waste |

Utilize airport grass clippings (for animal feed, fertilizer)

Reduce office waste (use less paper, etc.)

Boost recyding rate by sorting waste

— Garbage reduction campaign |

" Green purchasing |

{ Promote water conservation |

Use automatic faucets, water-saving fixtures

Awareness campaign for water-saving

{ consider reusing reclaimed water |

{ Create green space at airport I

I Publish environmental monitoring data, environmental reports ]

Illelease' f on tal efforts, programs |

Offer environmental education |

Hold events at airport

[ Reduce aircraft noise
An airport
that respects
the local
environment
[ Conserve air quality |
Conserve water quality,
soil environment
| Conserve energy |
Anairport | [ Reduce GHG emissions |
that respects
the global
environment
| Eco-friendly vehicles |
[ Clean energy |
|1ero emissions |
Anairport
that recycles
resources
| Conserve/recycle water f
m:"elwl. ‘tlm' |Conserve nature/landscape |
[ Disclose information |
Anairport [|[Community dialogue |
that respects
the local
community |[[Collaborate with airport
partners

I Manage/participate in ITM Eco-Airport Coundil I
Collaborate with other airports I

Note: Asterisk (*) indicates an initiative that applies to more than one objective.



2. Environmental management structure

To implement the Ecdirport Plan, the Osaka International Airport E&ipport Council was created, with

the Osaka Civil Aviation Bureau (Ministry of Land, Infrastructure, Transport and Tourism), airline
companies, and other airport businesses. Its function is to establish environmental targets and promote
environmental activities a unified way. The environmental managensestructurel as shown below.

Environmental Management Committee

Chair: CEOs
Kansai International Airport (KIX) Osaka International Airport (ITM)
[ Eco-Airport Council
Smart Island Council [ Airport Environmental Committee }
[ Working Group }

Energy Conservation Committee
Chair: CTO



3 Environmental initiatives (1) An airport that respects the local environment

ﬂ Reducing aircraft noise

Overview of aircraft noise-reduction measures

(1) Improve flight methods (noise-reduction)
(2) Restrict amraft movements (flight scheduling, set takeoff/landing time slots)

(3) Improved equip (introduce quieter aircraft)

Envnronmental measures

Measures at source J

ARirport design Install sound barriers at airport

Surrounding region ITM airport implements the following measures based in part on legislation to prevent aircraft noise.

Program to lease fadilities on sites

Assist sound-proof upgrades for schools, Projects to expand green space

A vacated for (compensated) rel
b et otoborinla e iy oot o
seandi local livin parking lots) for uses that are less affected by
= 9 aircraft noise

Assist public facilities (community centers, etc.)

Compensate to relocate

housing away from noise

Lden73 s \ el =

WECPNL 90 = 7 W s B == Assist sound-proof
Lden62 (Zone2) o 7 » upgrades to houses
WECPNL 75 (install air conditioners,

Approx. Lden 57 {Zone1) sound-proof window

(WECPNL 70) sashes, etc.)

Projects to expand green space Projects to expand green space Asbtancefo nvironmental improvement

{urban plan: green space for ust xiways| | {urban plan: buff projects In nTounding areas

(urban plan: green space for use) | | an” routes onta s (urban plan: green space buffers) TR
of equipment for public-use fadilities, etc.)

Note: The Lden (day-evening-night equivalent level) aircraft noise index has been adopted by major countries for aircraft noise "’Hkh"m'd‘ed“'
assessment. (ompared to the W values (WECPNL) used in the past, Lden is better in two respects: more accurate ts thanks to ad in
and compreh are possible for aircraft noise, induding ground-level noise. (Assessments from April 1, 2013 onward have changed to Lden |nstead of WE(PNL )

Y T R}

ITM implements various measures to reduce aircraft noise, including restricting the nuaitzeafbf
movements and hours of operation ti® well as encouraging the use of quieter airestfiplishing
flight routines that mitigate noise impacts, and constantly monitoring aircraft noise.

y Measures at hoise sources
(Restricting flight movements and hour=

Prlor years 2013 summer
Low-noise slots: SQI

Propeller slots: 120

370 LTO/day

of operation)

ITM  restricts aicraft movements
(landingtakeoff cycles) to 370 per day, il
consideration of noise and othaircraft
impacts on thairportregion and starting
in the 2015 summer schedule, the shi M [2015 summer .|
was made toward quieter propeller aircre
with 200 slots for jets veus 170 for

Jet slots 200

Propeller slots 170 Jet slots: 200

370 LTO/day

Low noise slots: 100

Low-noise slots: 170

o ai - : - _ Jetslots: 200 |
low-noise aircraft, increasing convenien( - 2etsiots 200 M Jetislote 200
370 LTO/day 370 LTO/day

We are appealing to airline companies
introduce lownoise aircraft to make use
of these slotsAirport operation is 14 hours per day, from 7 a.m. to 9 p.m., and we strive to keep operations
within those hours, in cooperation with airline companies.

5



Encouraging the use of quieter aircraft

Osaka International Airport promotes the introduction of-fmige aircraft through a unique landing fee
system, with discounts for lenoise aircraft and surchasy for highnoise aircraft, based on actual noise
levels measured around the airport.

Optimizing runway use

It is normally preferredb haveaircraft take off and land into the wind, but to reduce the impacts of aircraft
noise on the grounaperations atTM are normally conducted dRunway 32as shown belovas long
conditions are safe (see image for flight direction).

" 3, 000m
! Nt Rz :

o A N

N\ N -
“ R PN 2 oaNe s
7 L a0 RS,




Noise abatement flight procedures
As shown in the graphic below, we also make an effort to mitigate the impacts of aircraftynoise
adopting noise abatement flight procedures.

(2 Landings: Delayed-flap approach
and landings with low flap angle.

To reduce aircraft noise in communities

L\ NG
below arrival flight paths, guidelines have
W Shugoku Exprassway (connacior) oy been established to reduce engine noise
- ‘:~~\ and wind noise from air resistance and
SR

< reduce the required engine thrust, by
@Takg—offs/departures: < ) reducing aircraft air resistance. Methods
Rapid ascent “L include delayed use of flaps on landing

To reduce aircraft noise along the approaches, and low flap angles.

flight path, aircraft are expected ) .

to continue climbing to a higher Osal(\a\ \

altitude than normal on take-off. \‘I:‘tema:ﬁonal\
irport )
A

(@ Nighttime: Restricted
use of reverse thrust

To reduce nighttime aircraft
noise in areas near the
P anyo Stifikansen runway, the use of reverse
. [ Senyo.Shinkansen =N thrust is restricted for jet

® ;I:gat,f::gi " , raitway » — landings between 7 and 9 pm
flight paths X on Runway B, provided air

safety is not compromised.
To minimize the area affected
by aircraft noise, the airport
restricts departing flight paths
over areas near the airport.

Meishin
Expressway [~

1o :
Note: The arrows in the above map illustrate the concept of flight path and are not intended to indicate actual flight routes.

Y

Noise reduction at the airport

3 Noise reducti
aircraft engine testing

To reduce the impacts of noisg
emitted during aircraft engine testing :
a large soundblocking wall was
installed at the engine testing site, anag———
rules are in place for the locatio
(within  soundblocking facilities),
timing, and methods of testing.

y Aircraft engine testing
The noise blocking effecieduces the noise level of a B7400 (takeoff
power) to below 65 dB in the vicinity of the airport.



3 Promoting use of GPUs and limiting use of APUs
In order to reduce noise impacts from auxiliary power units (APUs) while aircraft are parked, we are
promoting the use of ground power units (GPUS).

4w |Y GPU usage stat
> GPUs supply electricity and air conditioning
(Photo: GPU in use at ITM. Electricity
provided as soon as aircraft arrives.)

E.g., h the case of a Boeing 777, an APU
distance of 20 meters has noise level of 92 |
while a GPU is not audible even at a distanaane
meter.

Source: AGP Corp.

3 Other measures to reduce noise

Besides aircrafbeinga noise sourceoise is also emitted from ground support equipment (GSE) vehicles.
We are working to reduce noise levels at the airport by introducingd@e equipment such as electric
vehicles and electripowered forklifts.

Measurement and monitoring of aircraft noise
To monitor aircraft noise, ITM conducts continuous monitoring of noise levels at 10 locations in the
airport region, and releases the results publicly.
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y Improving air port design
We have installed noise barrier walls and built noise barrier berms around the airport to mitigate noise
impacts from aircraft on the runway, etc.

Noise barrier wall : Noise barrier berm

Yy Measures in the region of the airport

Kansai Airports implements the followingeasures around the airport to reduce the noise in the region of
Osaka International Airport and improve the living environment. Relocation compensation is applied to
areas significantly affected by aircraft noise (Class 2 and 3 areas), and land obtairgddtitis means is

used to build parks and green space, in an effort to mitigate noise impacts. In Class 1 areas and their vicinity,
upgrades are provided to make housing more sound proof.

General: Lden 57 or higher

*Financial assistance for soundproofing of schools, hospitals, common-use facilities, etc.
*Financial assistance for park improvements

*Financial assistance to make common-use and other facilities barrier-free

*Financial assistance for local events

*Financial assistance to purchase materials for schools, common-use facilities, etc.
*Mobile health checkups

Class 1 Areas Lden 62 or higher
- Financial assistance for soundproofing of housing

Class 2 Areas: Lden 73 or higher

*Relocation compensation program

Class 3 Areas: Lden 76 or higher
- Creation/improvement of green buffer zones, etc.

I Lden (day-evening-night equivalent level): 1

This is a method for assessment of aircraft noise that has been adopted by major countries, and is seen as an improvement on the previously- |
| used W values (WECPNL), as it enables more accurate assessments thanks to improved measurement techniques, and it enables |
| comprehensive assessments of aircraft noise including include ground-level noise. :

Relocation compensation programs
For buildings and land locatéua zone when it is designated a Class 2 area, the airporptuggamn to

provide compensation for buil di ngstorelotaleogtside chase t
the Class 2 area.



Utilization of land acquired by compensated relocatiofprogram

To prevent new negative impacts of aircraft noise in Class 3 zones around the airport and improve the
living environment in the area, we create green spaces as buffer zones (see photos below) between the
airport and surrounding areas, through $maging and planting of vegetation in areas obtained through

our relocation compensation program.

With the progress of the relocation compensation program in Class 2 and 3 zones, there has been an
increase in vacant sites (after residents have relocatéit area. Responding to community concerns

about losing local cohesiveness, the airport has been working to develop green space in a planned and
integrated way, by having Class 2 and 3 zones and surrounding areas designated as green space, as defined
uncer the nation's City Planning Act. Examples include the Itami Sora Park on the Hyogo Prefecture side
and Fureai Ryokichi (public green space) on the Osaka Prefecture side of the airport.

Also, with the aims of letting local residents become familiar vtigh dirport through greenery and

positive experiences as well as contributing to disaster prevention in the region, the Air Front Oasis
Shimogawara was designed to improve the living environment for local residents and also have disaster
prevention featuresncluded in the green space, and adjacent to this, Itami City developed the
Shimogawara Green Area (photos on next page).

)l Passenger terminal [ Control tower <

¥l Osaka Airport Station [} Domestic freight

I Hotel ¥l Airport firefighting
Parking lot £} Observation deck

3 .l.-[;-.il o =

Air Front Oasis |
Shimogawara . ¥
(green space) - 7 (T ’
swid | g j v Y
’ Green
i ' buffer

area
Runway A (1,828m)

-—
~a
Green "

buffer Runway B (3,000m)
area -
Fureai

- Ryokichi|

...... do | e e 4 (green
: J o I Itami Sky Park (green space) I space’

Green buffer zones

3

Green buffer zonegreated on sites after residents have relocated out of Class 3 areas near airg
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[tami Sky Park

This green space opened in 2008 as a place of relaxation for the local community and is alsdalssige:
as a refuge area in time of disaster.

Fureai Ryokuchi (Friendship Green Squarejn Toyonaka City

This is green space for use by the local community, designed with public input, with spadsreational
facilities. It includes biotopes (see page 23), a multpose square, tennis courts, heatgginming pool,
grass areas, a playing field, and more.

Air Front Oasis Shimogawara and Shimogawara Green Area
Air Front Oasis Shimogawara is widtated with a view of Osaka International Airport. Its nfegture is
an observation deck with a commanding view of the daily activities at the ,abbpbit alsoincludes a
monument to the wind and other items with an aeronautical motif. Together wihithegawara Gree
Area provided by Itami City, it is a place for locals to relax and enjoy thapthgithletic equipment, and re
area.

We lease these areas to local governments at no charge for various usesgncludihi | dr en 6 s

water tankdor fire fighting.

11
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Soundproofing upgrade program in airport region
Below are examples of soupdbofing upgradeand other programsfefed in the airport region.

Category

Outline

Soundproofing of
public facilities

Soundproofing of schools,
etc.

If the aircraft noise exceeds intensity and frequency |
specified by legislation* related to aircraft noise preventid
subsidy is proded to surrounding local governments and (
bodies for work (soundproofing, installation of upgraded
conditioning) to prevent or reduce aircraft noise in facil
including schools, child care centers, and hospitals, etc.

Improvement of shareat
commonuse facilities

Based on legislation,* a subsidy is provided to muni
governments where noise reaches Lden 57 (or W70
improvements of shared or commuase facilities used by lod
residents for learning and other purposes. Eligible \alkdeq
new construction, renovation, installation of upgraded
conditioning, etc.

Soundproofing of
housing

Soundproofing of housing

Based on legislation,* a subsidy is provided for work to preve
mitigate aircraft noise (soundproofing, instiédia of upgraded a|
conditioning) on housing that was located in Class 1 zones

the national government made the designation.

* Act on Prevention of Damage caused by Aircraft Noise in Areas around Public Airports (Act No. 110 of 1967)

Other programs

Category

Outline

Other

Mobile health checkups

To promote the good health of residents living near the airpor
mobile health checkups are offered, particularly for people wi
live in areas with greater amounts of aircraft noise.

Environmental
improvemats in
surrounding areas

In order to improve the living environment around the airport,
program offers subsidies for efforts of the surrounding local
governments, to improve noisgeasuring equipment, parks, an
local facilities, improve convenienaeyitalize the area, and oth
activities.

Modifying and leasingsites acquired by compensated relocation program

In addition to the programs described above, based on the Osaka International Airport Regional

Improvement Plan established by the govermfrOsaka and Hyogo prefecturiesorderto effectively

utilize sitesafterresidents have relocatetsewhere in compensated relocation programs, we modify and

lease the sites as commercial facilities or parking lots, etc., as their uses are ldssHikelffected by

aircraft noise. In doing this we also consider the living environment around the airport.

12



ﬂ Conserving air quality

y Converting building boilers to gas
In November 2011, we converted boilers in the terminal building from heating oil A to gas. This contributes
to air quality conservation by reducing emissions of hazardous substances generated from burning heavy oil.

Gasfired hot water boiler
Boilers are being converted from heavy heating oil (containing sulfur, other pollutants), reducing air pollution.

ﬂ Conserving water quality

y Conversion to ecefriendly snow-melting agens

In the past, ITM usedireabasedsnowmelting agerg but large runoff of this agent could lead to
eutrophication of water bodies. We have therefore switched aieds@ted snow melting agents, which are
expected to have lower impacts on water quality.

Yy Reducing consumption ofanti-icing and deicing fluid

The consumption of artting and deicing fluid depends largely on weather conditions and fluctuates from
yea to year. Someperatorshave upgraded to better spraying equipment, boosting the efficiency of
spraying operations.

13



(2) An airport that respects the global environment

Osaka International Airport promotes energy conservatieasurethrough the Energy Conservation
Commiittee In internaloperationsve areputting efforts intogreen purchasing, energy conservation,
and going paperless. In December 2@i8 efforts to reduce COemissions were recognized by the
Airports Council International (ACWhenwe received Airport Carbon Accreditation (ACKBgvel 2.
We will continue our effortd collaboratiorwith airport businesses reduce C@emissions

* Airport Carbon Accreditation is an internatioeakluatbn and accreditation prograim manage and reduce g€nissions from
airports. It is the only environmental accreditation program designed spediicallports. ACA has four levels fearbon
management: Mapping (Level 1), Reduction (Level 2), Omitiois (Level 3), and Neutrality (Level 3+).

2 ot Airport Carbon Accredi

Conforsnce & Exhibition
o Asiz-Pacific Accredited Alrgorts 2018+ b J.‘ﬁ,

Q CERTIFICATE Iairrm

Suries carbon
of ACCREDITATION accredited

K
ABR0FTS

6 Docember 2016 - 5 December 2017

KX~

OSAKA INTERNATIONAL AIRPORT
implemented by Kansai Airports

SO0 e
e
airport
carbon
accreditation

ﬂ Promoting energy conservation

Y Introducing energy-saving equipment
ITM encourages all businesses and contractors aim for highyeaéficiency, including the use of

energysaving types of lighting and air conditioning equipment.

0 Escalators with motion sensors (passeng
We have installed motion sensors to reduce electrical consumption at times and locations with fewer users.

Passenger terminal i Monorail station

14



0 L i g h tolibased orclighhsensors (passenger terminal)
- Electricity consumption is reduced bytdoorsensors that automatically tunterior lights onwhenit is dark outsidendoff

when it is brightoutside

Control
- Control can be séb turn
onin lighting condition:
between 5 and 300 Lx

0 Bicycle trailers (ANA)
- Ecofriendly hauling: Electrigpowered bicycle are used tpull trailers.

0 Heeefledting film on windows (passenger terminal)
- Heatreflecting film on windows reflects sunlight and keeps temperatures down inside the termin

15



0 LED lighting (south connecting brid
- LEDs have a long service life, are efficient light sources, and use little electricity, reducing power consi

South connecting bridgg s North taxi stand

0 Efitendly automatic doorystem (passenger terminal)

- Conventional automatic doors tend to slide open unnecessarily if a person simply walks past théndweringtelle
sensors that determine whether a pengbrwalk past or through the door. Thisluces unneeded door openisaving
power consumption angducing the load omterior air conditioningInstalled inall north-facing vestibules in tt
North Terminal.

Automatic docs stayclosedf someone walks past

16



ﬂ Reducing greenhouse gas emissions

Yy~ Promoting the use of lowemission aircraft

Thanks to their higiperformance engines and lower weight due to the use of composite materials, the latest
Boeing 787 aircraft are approximately 20% more-@fitient than other aircraft of similar size, resulting in
appoximately 20% reduced greenhouse gas emissions. For other aircraft as well, airline companies are
making an effort to use lo@mission engines when acquiring new equipment.

Yy~ Promoting GPU use, discouraging APU use

Carbon dioxide emissions can be significantly reduced if power and other services are fwqudnked
aircraftby ground power unit (GPU) insteadasfonboard auxiliary power unit (APU). GRUilization at

ITM is on the riseGPUhoursutilized were about% higher in fiscal 2016 compared to 2011 when data
was first collectedNotably, CQ emissions reduced through the use of GPUs amounted to 16,000 tons in
fiscal 2016.

Use ofGPUs
GPUs provide electricalgwer and air conditioning to parked aircraft (as depicted in photo below, taken at ITM).

As example of the significant benefitsBaeinc
777 emits 1,16tkg/hr of CO, when using a
APU, butonly 50.8kg/hr witha GPU, resulting
in a largereductionin emissiors.

Source: AGP Group
(http:/Awww.agpgroup.co.jp/agp/airport.hml

Air conditioning

Yy Vehicle idling prevention campaign

We are also helping to reduce £émissions by reducing vehicle fuel consumption, through awareness
campaigns to promote efiiendly driving habits, including encouraging drivers not to idle their vehicle
engines while stopped. .

y' Promoting the use of public transportation

To promote the use of public transportation by our airport users, we offer connecting passengers free
limousine bus services between ITM and KIX airports, and work with public transportation companies to
ensure gootbng-distance bus services.

17


http://www.agpgroup.co.jp/agp/airport.html

’ Promoting the use of eaehicles

Y Introducing ecerehicles for operations

Airports typically use many vehicles as ground support equipment (GSE) for aircraft operations, and
transporters (passenger vehicl-eans d-uendigoshides peopl e ¢
can hép to reduce their C&emissions.

The adoption rate of eeseehicles at ITM currently stands at 23.1% and it is gradually increasing.

Meanwhile, to promote the general use of electric vehicles, drivers need to have access to charging
equipment, so ITM hageen installing charging stations in airport parking areas.

Charging station for electric vehicles
Quick charging stations have been installed in ITM parkityy

’ Promoting the use of clean energy

Yy Installing photovoltaic systems

ITM has installed photovoltaic systems (solar power generation) to promote the use of clean energy.

OPhotovoltaic panel s
Solar panels installed on roof of ITM administrative building

18



(3) An airport that recycles resources

ﬂ Zero emissions

YReducing and recycling waste as a resource

At ITM we are workingto boost recycling fi@sandlimit the amount of waste generated,rbgasures such
as proper waste separation, making usgrags clippingsrom runways (as animal feed and compost, as
shown on next pagek-using office materials, and recovering resources from waste, etc.

0 Waste is collected ireparatébins for recyclingand different materials are handled separately
Searation of waste is an important step in recycling.

= |
N
1=z '_QFI'\E_

’

£

-

0 Preparation before resource recovery (
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Initiatives as an ecdfriendly, resource-recycling airport

N Osaka International Airport produces abiit26tons of grass clippings annually from maintenance
along the runways.
YCIl i ppi nogsosted angrocessed into organic fertilizdor reuseat ITM and local
elementary schools, etc.
YClippings are al so f eusets feadeodidedatno qostto ilestock si | age
farms and the Foundation for the Protectf Deer in Nara Payletc
N The fertilizer from grass clippings has been registered by the Ministry of Agriculture, Forestry and
Fisheries as Itami Airport, 2, and X brand (October 25, 2015). This is first case of any Japanese
airportto achieve suctecognition

P ITM generates 1,126 tons
ﬂ of grass clippings a year

e Used imal feed Le=icas
= asanlm'a = Used as “Itami No. 2K” fertilizer
®Hay @ Silage .
. Deer Parkin
Livestock farms historic Nara (Used for plants \[Freeatcustomer\
N atKIX, ITM events
> : i.c"‘.i%k - !j
ommunit
} i Schoolh collaborat |gn
“ ' “ITM SOLA VANILLA" ice cream collaboration ‘

@ ’Ffrom cow milk

J

=] i 2\ \ ﬂ
% Sold at ITM/KIX terminals
\ 2= J
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’ Conserving and recycling water

y Promoting water conservation

Businesses at ITM airport are promoting water conservation through various means, including the use of
automatic faucets in sinks for haradedastheineedtp and no
flush. Additional approaches include adjusting water pressure and flow rates of toilets and hand washing

faucets, using displays and notices, and applying stickers as reminders for users to conserve water.

y Using rainwater
Some busiesses at ITM are reducing clean water consumption by collecting rainwater for uses such as
sprinkling and watering (surfaces, plants, etc.).

Rainwater storage tanks
Rainwater falling on airport facilities is captured, stored, then pumped out for other uses. This helps to redu
consumption of clean water.

21



ﬂ Other initiatives

y Donating retired equipment for other uses, grant assistance
Kansai Airportsdonates retired airport fire trucksom Osaka International Airporfior use in
developing countries.

8000liter pumper truck (retireftom servicelan 2016
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(4) An airport that respects biodiversity

ﬂ Creating natural environments

yParks and green spaces near the airport
Around the airporthereare parks and other asthat have beedevelopedn vacant sites after residents
haverelocated awayinder the relocatiosompensatiorprogram One example is the Fureai Ryokuchi

(Friendship Green Squaysjith its open areandbiotopeprovidingspace for visitors thaveconactwith
nature

Biotopes in thé-ureai Ryokuchi
- These than biotops include watefeatuesto attractdragonflies and othdiving things
- Theflowing water ponds, rockybanksand aquatic plansuppor@adiversity of habites

yCreating green space at the airport

Osaka I nternational Airport has planted green ar e:
terminal building. The planting of flower beds instead of grass helps reduce the need to cut grass and also
improvesthe scenery.

Greenery at the ai port passe
terminal building)

- Green roof on terminal building (upper left) he

regulate temperature inside the building.

- Greenery on roof deck (upper right) cre
relaation spacandpleasanscenery.

- Green walls (left) can be found in many locatiol



Greening around building&Flower Campus
- Designs are developed by student©séka Prefectural Engei High School (specializing in horticulture), and te
students and airport staff cooperate to manage the greenery. This activity was done once in fiscal 2016.

Greening the airport (around buildingsjButterfly
Garde

The stoolalsohelped to developttieBu t t e r f a gne tgpac
fi b i ootltdeptares plants that attract butterflies and other insec
celebrate the gardethe fiTM Airport Academy:Seminaron Insects
was held once in fiscal 2016.

Greening inile theairport terminal building
- We also install greenery in many places inside the terminal buildings, creating comforting spaces.

Greening on the airport grounds
- We alsohavegreen rooftopof ITM administrdive buildings topromotegreenery and reduce Ge€missions.

5
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(5) An airport that respects the local community

y) Information disclosure

yPublishing environmental monitoring data and environmental reports
Osaka International Airpopublishes environmental monitoring data amdrenmental reports.
Environmental monitoring data (aircraft noise measurerriantapanege
http://www.kansaairports.co.jp/efforts/environment/itm/monitoring/

Environmental repds.
http://www.kansaairports.co.jp/en/efforts/environment/itm/ecoairport/index.html

y) Dialogue with the community

Osaka International Aport aimsto havegood communication with local communitigsough information
sharing ananutualinteractionsBelow are some examples:

YExchanging views with local governments

Kansai Airports works to provide suitable forums for dialogue with local communities, and holds regular
meetings with the fACouncil of Local Cities Near th
promote measures to address aircraft noise and safety, and discuss urban planning issues in the airport area.

Y Releasing information on environmental efforts and programs

Kansai Airports actively uses every opportunity and medium to introduce to titeffarts to conserve the

environment, including environmental initiatives around the airport, soundproofing upgrades, and more.

Details are available from the website indicated below. (Nearby local governments also release information

through their own wbsites and other means.)
http://www.kansaairports.co.jp/efforts/environment/itm/taisaki/ Japanese)

y Providing opportunities to learn about the environment

Kansai Airports regularly offergpportunities to learn about the environment, includiagsesn insects

and othetopics Also, biotopes and green areas around Osaka International Airportedfeogportunities

to learn about the environment. (For more information about nearby green spaces, please contact the local
governments managing them.)
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YVEvents at the airport
Osaka International Airport holds a variety of events at the aigsoshow below.

- Osaka International Airport: Kuuraku Festa

- 17th La Sora Sketching Competition for primary school children

- ITM Airport Academy:Classes on therport, insects, and airport lighting

- Other:ITM Airport Walks, @ncerts (live jazz, etc.), photo exhibitions, etc.

’ Cooperating with airpoitelated businesses

Osaka International Airport cooperates with airpeldted businesses to promote environmental
conservation, learning and education. The airport also exchangesitidn with other Japanese airports
regarding efforts to conserve the environment.
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4. Outline of Osaka International Airport

Opened March 17 , 1958
Location Itami City , Hyogo / Toyonaka City , Osaka / Ikeda City , Osaka
Area: Approx. 311 ha
Scale Runway A: 1,828 m long by 45 m wide
Runway B 3,000 m long by 60 m wide

Aokt

@
A A

Chronology of Osaka International Airport

Year | Month Event
1958 3 Complete return of airport from U.S. forcef;q
Transport (runway was 1,828 m long)
1959 7 Designated alass 1 airportinderCivil Airport DevelopmentLayr e named fAOsaka |
1960 4 International flights begin
1964 6 Passenger jet service begins
1969 1 Construction of terminal building completed
1970 2 Additional runway (3,000 m) opeasd airport takes its present form
1994 9 International flights shift to newly opened Kansai International Airport
1997 4 Osaka Monorall starts operation
1999 7 Former international terminal building is renovated and opens as South Terminal
2012 4 NewKansai Internatinal Airport Company established
7 Management of Osaka International Airport and Kansainatenal Airport is integrated
2015 | 12 | Kansai Airportds established
2016 4 Kansai Airports starts operations
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(million) Number of passengers
20

17.02 1684

15.94

1538 1462 1463 15.10
14,19 1410

1291 13.15

(2001) 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

(1,000 LTOs) Aircraft movements (landing/takeoff cycles)

150 139 139 140

139

100

50

(2001) 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

(1,000 tons) Cargo volume (tons)
150 142

100

50

(2001) 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
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Major targets and status of achievement

For each environmental parametbis page summarizesajor targets anthe status of achievement at
Osaka International Airport.

Parameter Target Statug Details Progress E\_/alu
ation
1. Promote the use of leamission aircraft engines 4
2. Expand GPU usage as much as operations pemit 4
3. Promote the use of egshicles for ground support equipment (G 3
considering technological development
Al Red ission@$nuch
er and |y 'Ele HEMISSO uchas 4. Promote the adoption and efficient use of ereffigient lighting and ai 4 J
9% conditioning
5. Use thorough organizational approach to ersagng behavior 5
6. Convert building boilers to gas fuel 5
7. Organizationally promote idling preventiomgaaigns 4
; . Promote the introduction of lemoise aircral
. Y Reduce noise 1P the infroduction of leseise aircraft 4
Noise and . ; .
vibration low-noise equipment/ vehicles an 2. Promote the use of GPUs 4
ground power units (GPUs) 3. Convert to lownoise vehicles for GSiElated functions 4
Yy Reduce cl ean 1. Promote werconservation by instaling automatic faucets 4
by 2% annually from FY2006 handwashing, wateonserving equipment and parts
3/_ Consi der usi 2. Reise water conservation awareness of aiportusers and othersty
Water |nsF§l‘I|ng advanced treatment awareness campaigns J
facilities at the time of new
construction, additions or upgrade 3. Continue investigating the use of clean watgegt of total clean wat 3
to buildings. consumption at the airport
Yy 100% ratio of 1. Shift from urea type to acetic acid, formic duised snowneliing agent 5
ol formic acidbased snowelting which is more ecfiiendly J
agent 2. Consider measuring water qualifyen there is an increase in use or 4
Yy Us e -dngisichg flaich t i change in type of chemicals used
1. Raise environmental awareness through campaigns and promote 4
environmental literacy
Yy As target for 2. Regularly and confinuously investigate and analyze the amountof|
generate more general waste thal industrial waste generated
FY2001
Waste |y Exceed 30% asg 3. Encourage proactive reuse of used fatsdu 4 J
general waste
y Exceed 32% ag 4. Reduce volume and improve recycling rates of industrial waste 3
industrial waste
5. Promote green purchasing 3
Yy Maintain the
the airport ds and . _ ;
Nature space on'he Ao groun san 1. Continuously care for and maintain greenery at the airport 4 J
promote more greening and
conservation to the extent possiblg
i ) 1. Promote public awareness activiies targeting travelers and 3
oher |V Steadily inc agencies, based on cooperation and collaboration
rate of jpiblic transportation
2. Encourage drivers to use public transportation instead of private cg 3

Progress toward

targets A B C

Progress
of initiatives

Average = 3.5

©

Average 2.5 < 3.5

©
©

Average < 2.5

B[

Progress tavard targets
A: Steadily progressing towtarget
B: Little changdrom reference year
C: Worse than the reference year

Note: Reference year FY208 clean water usg soil. Others FY2001.

Progress ofinitiatives

5: Achieved, or expected to be achieved earlier than planned

4: Progressing steiy

3. Progressingutwith delays
2: Moving away from target
1: Far from achieving target
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Yy CO, emissions &ir parameter)

Annual carbon dioxide emissions wereamteclining trenduntil fiscal 2009%rom the reference yeéiscal
200)). They then have tended to increase, reaching 280@bin fiscal 2016 (at approximately the same
level as the reference year)

Emissiors per passenger jumpedfiscal 2011, but thereaftdrave beerevel or deceasing slightly. The
jumpwas due to a major increase in the,@mission factor for electricity (due to nuclear power plants
being halted) and a reduction in passenger traffit tlrese are likely a result of thehoku earthquake and
tsunamin March 2011.

Airports typically consume a large amount of electricity, s@ €Qissionsare significantly affected by
changes in C@emission facta(used to calculatemissions)For canparison, the graphs on the next page
show how emissions would have been calculated if thee@3sion factor for electricity had remained the
same as when the ITM Environmental Plan was adopted. The graphs shtwattG@} emissionsvould
beon a deéhing trend since the reference yeaaching 21,903 CG; in fiscal 2016 (a 34% reduction from
the reference year)

Total CO, emissions
(t-CO, lyear) (Calculated with annual conversion factor from Kansai Electric Power Co.)

40,000

28994 28,797
30000 127,021  ,5505 25440 26,984 27,556 26,522 28903

20,000

10,000

(2001) 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

CO, emissions per passenger

(Calculated with annual conversion factor from Kansai Electric Power Co.)
kg-CO, /passenger)

3

2.09 2.10 2.06 197

(2001) 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
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For comparison: Emissions as calculated using C@mission factor from year of
adoption of ITM Environmental Plan

(CO, year) Total CO, emissions

40000

33,189

30000 |~ 27,645 27652 26,882

I

26503 55 553
= 24,147
= 22196 21,899 21,534

20000 |

10000 |

(2001) 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

CO, emissions per passenger
(kg-CO, /passenger)

3

(2001) 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Note: CQ emission factorfor the year the ITM EnvironmentBlan was adopted are from a refpyrthe
Parel Committee on GHG&mission Calculation Methods (Ministry of the Environment, J&40).

y Eco-friendly vehicle use (airparameter)
The penetration ratio of edoendly vehicles was increasing steadily from the reference(fiszal 2007) to
fiscal 2009, but has been generaitgadysince then.

(%) Penetration ratio of eco-car usage
50
Note: Ececars (or ecdriendly vehicles) herenclude natural gas, electric, hybrid, methanol, L{R{Biefied petroleum
gas), fuel cell, and certified leemission vehicles. Examples of the lafpertified lowemission) are vehicles certified &
having achieved Japan's 2000 and 2005 veaissiorstandards.
40
30
23.7
22 g4 g7 g 226 223 G229 —
17.3
20 4.7
12.8
10
0 0

(2001) 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
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y Clean water use (wateparameter)
The amount of clean water used in fiscal 2016 was about 88% below 2006 consumption, and about 63%

below 2001 (signifying a net average annual reducidh2% since FY2006). Clean water consumption
per passenger in fiscal 2016 was about 73% belolewbkin 2001.

(1,000 m*/ year)
Clean water use

600

543

500

400

300

200

100

(2001) 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

(Liters/person)
Clean water use per passenger

40

30

20

10

(2001) 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
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yThe use of snowmelting agent and deicing/antiicing fluid (soil parameter)

No snowmelting agent was used frofiscal 2006fiscal 2011. It was used frorfiscal 2012 onward, but
only acetic aciebased or formic acilased snownelting agents were used tihave low impacts on water
quality. As for antticing/deicing fluid, general assessments are diffi@dtconsumption is affected by
weather (minimum temperatures at the Toyonaka weather statiged as the reference poiotit also by
factors such apatterns of continuous low temperatuaesl hours of operatioiithe interpretation here is
that there have been no particular variations in the use -@ingtdeicing fluid.

Correlation between minimum temperature and use of deicing/anti-icing fluid

Deicing/anti-icing fluid (kg)

100,000
- 2010
=1277.3 11431
y Xt 2013 ®
80,000 R2= 0.6685 02016 5}
e )
2009 .-
°o .~ 2012
60,000 2007 @
2014 .-~
® P 2011
2006 .-~
40,000 o
@2015
20,000 © 2008
0
0 10 20 30 40 50 60

Number of days per/year with minimum temperature of 0°C (days)

Trends in minimum temperature and use of deicing/anti-icing fluid

(kglyear) =3 Amount of deicing/anti-icing —@— Days with minimum (Days/
fluid used temperature of 0°C year)
100,000 60
56 56
] 1 50
80,000 —

44
\41 1 a0

60,000 37 — \
31
’ 79 30
0 \/
40,000 | /
23
22

.’19 1 20

20,000
1 10

40,497 54,900 1,925 6%,2d0 8p, 790 59,405 7P,300 81,322 5p,213 35,543 77,859

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
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yWaste generation (wast@arameter)

The amount of general waste (including grass clippiligpgosed as wagténcreased temporarily but then
declined steadily, and in fiscal 2016 was about @%he amount irthe reference year (20083eneral
waste éxcluding grass clippings) has been declining steadily year by year. The graph shosvefical
impactof utilizing grass clippingsffectively(to make animal feed and fertilizer) since fiscal 2010.
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