Jarl @vstedal, Environmental Manager Avinor
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ORGANISATION

BOARD OF
DIRECTORS

CORPORATE AIR NAVIGATION
STAFFS SERVICE Ltd
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Project new environment managing system in Avinor

GAP- analysis 2014

January 2014

Generellekrav:4.1  Mifjpolitikk: 4.2
Ledelsens gjiennomgdelse: 4.6

Intern revisjon: 4.5.5 Miljpaspekter:43.1

Lovbestemte krav og andre krav:

Keontroll med registreringer: 4.5.4

» Mal, deimal og program{mer):
433

Awvik, korrigerende tilltak og |
forebyggendetilitak: 4.5.3

Ressurser, opggaver, ansvar og
myndighet:4 4.1
Samvsvarsvurdering: 4.5.2

Kompetanse, oplizring og

g sy
Overvikingog m3ling:4.5.1 bevissthet: 4.42

Beredskap oginnsats: 44.7 Kommunikasjon: $4.3

Driftkontroll:4.4.6 Dokumentasjon: 444
Dokumentstyring: 4.4.5

March 2015

Generelle krav: 4.1 Miljgpolitikk: 4.2

. Ledelfens 100% 45—
giennomgaelse: 4.6 -

Lovbestemte krav og
andre krav: 4.3.2

Mal, delmal og

Intern revisjon: 4.5.5 program({mer): 4.3.3

Kontroll med
registreringer: 4.5.4 Ressurser, opggaver,
ansvar og myndighet:

Awvik, korrigerende tilltak 441

og forebyggende tilltak:

453 Kompetanse, oplleering

. og bevissthet: 4.4.2
Samvsvarsvurdering:

45.2 Kommunikasjon: 4.4.3

Overvaking og maling:
4.5.1 .
Beredskap og innsats: T

4.4.7 Dokumentstyring: 4.4.5
Driftkontroll: 4.4.6

Dokumentasjon: 4.4.4
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Project: New Environmental Management

Planlegge o2

forankre

+ Tidsplan

+ |nfi til
medarbeidere

« (rganisering

* Bersre parters
Sy

Bygge opp Sette systemet
systemet i drift
+ Miljgaspekter + Dokumentere + [Driftskantroll + Benytte
+ Lovkrav og eksisterende * |nformasjon systemet aktivti
andre krav rutiner * Opplaring =3mnd
« Samsvars- « Utarbeide nye « Internrevisjon « Folge rutiner
vurdering rutiner/ + |Ledelsens + Melde awik
+ Kompetanse prosedyrernkray giennomgaelse
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Continous execution and management — based on the
PDCA-cycle

Kartlegging . PIa_nmng (aspects, compliance
K ; obligations)
-Kartiagge loviestemte krav og andre krav
@ « Leadership (policy strategy)
Miigpolitikk ] * Environmental objectives

« Planning actions to achieve
environmental objectives

Ledelsens
gjennomgaelse

* Operational planning and control +
emergency preparedness and response

Overvaking, Handings- + performance evaluation
revisjon plan
» Performance evaluation (internal audit)
(" Prosedyrer, | + Improvement
ansvar og
ressurser | * Management review + improvement
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Avinor’s Management System

SMART — From strategy to operations —through process
orientation

©

Strategy &
Goals

Laws &
Regulations

Case
Management

Goveming
Documents

Search
across the
management
system

4 RS
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Process landscape

Ledelseprosesser

Markeds-

orientering

Fommetnings-
utvikling

Verdistremmer

Dwift av flybevegelser

Dwift av passasjer og godsilyt
Drift av servicetilbud og kommersielle fjenester

1. Misjon, visjon og 2. Arlige mal, plan og 3. Krav og 4, Styring og
strategi budsjett retningslinjer oppfalging
Kjerneprosessar

Kunde og

leveranse-
oppfalging

Stetteprosesser
. 7. Sikkerhet, HMS og 8. Ledelze og
6. Lufthavntjenester Yire miljs k tanse (HR) 9.1T
. 12. Kommunikasjon
10. Innkjep og , ' -
anskaffelse 11. Arkiv og regnskap samfunnskontakt og 13. Juridisk

merkevare
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7.4.2 Ytre miljs - Miljsstyring

Planiegge Kontrollere

7.4.2 Environmental management

Ytre milje - Misjon, visjon og
strateqgi - Miljgaspekivurdering

Ytre milje - Prosessforvaltning

Ytre milj@ - Styring og forvaltning
av daglig drift

Ytre milje - Monitorering og
rapportering

Ytre milje - Forbedringstiltak

Ytre milje - Arlige mal, plan og
budsijett

Ytre milje - Organisasjon, ansvar
0g myndighet

*¥tre milj - Endringshandtering

Ytre milje - Strategisk
virksomhets- og risikostyring

Ytre milje - Erfaringsutveksling

Ytre milj@ - Krav og retningslinjer,
utslippstiatelser

Yire milj@ - Ressurser og
bemanning

Ytre milj@ - Prosjekistyring

Ytre miljg - Compliance
monitoring

Ytre miljg - Kommunikasjon og
promotering

Ytre miljg - Utforming,
infrastuktur og frafikkapasitet

Ytre milj@ - Leverander, partner
0g kontraktstyring

Ytre miljg - Revisjon og filsyn

Ytre milj@ - Forvaltning av
styringssystemet

Ytre milj@ - Vedlikeholdsstyring

Yire miljg - Avvikshandtering

Ytre miljg - Ledelsens
gjennomgaelse

Ytre milj@ - Dokumentstyring og registreringer Ytre miljg - Risikostyring

‘ Ytre milj@ - Kompetansestyring ‘

‘ Ytre milj@ - Beredskapsstyring ‘

7.4.1 Ytre miljs - Miljsforvaltning

Policy, strategy, environmental aspects
Goals and objectives and how we
operationalize them

Legal requirements

Monitoring & reporting

Registration

Risk management

Competence and awareness

N

¢
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7.4.1 Environmental management — support processes

7.4.1 Ytre milje - Miljeforvalining
7.4.1.1 Vann og grunn 7.4.1.2 Aviall T.4.1.3 Naturmilje 7.4.1.4 Kiima 7.4.1.5 Kjemikalier 7.4.1.6 Stay

¢ ¥Ytre milje Ytire milja Ytire milje Ytire milja Yire milje Yire miljg
Fomurenset grunn Lokal avfallsplan Kartlegging av biclogisk Klimaregnskap Kjemikalievurdering ved Stayklager
: miangfold anskaffelser - yire milja
Il Seknad om ny/endret eller Avfalishdndtering Forvaltning av spesielle Koordiners klimatiltak Substitusjon Stay g traséovervakning
Bl midlertidin utslippstilatelse naturverdier
“ann og grunin - Lokal oppfalging av Handtering av fremmede ACA serifisering Dokumentstyring og Staykartlegging
i Miligovervakning avfallzselskaper arter registreringer
Inn- og utfersel av truede: Klimakvote Kiemikaliehandtering Tiltak - Stayisclerende
arter
Tiltak - Flyoperative

7.4.2 Ytre milje - Miljestyring

Water & Soil

Wastemanagement 0
Biodiversity

Climate management

Chemical management

Noise management

o0k wnNE
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The 1SO14001 certifikat

 The ISO 14001 certificate is much more than a
certificate WHIFIKAT
ISO 14001
« The main tool for ensuring proper environmental R

work at the headquarters and locally at the Avinor AS

airports. — e

* There is limited resources and it is necessary to o
standardize

* Ensures compliance with environmental
requirements and fulfillment of environmental

g Oa I S T
* In order to succeed, it is important to make it easy

so that it is possible to gain a profit with available
resources
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airport

carbon
accredited

NEUTRALITY

5 airports are ACA setificated

(Oslo, Bergen, Trondheim,
Stavanger og Kristiansand)
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Significant environmental aspects

Transport

Energy

" Natural
. environment

Diesel own vehicles
Business travel

- Air traffic (indirect)

Feeder network (Indirect)

Electricity supply

De-icing (usage)
PFAS - leakage

Operation of large areas with a
vulnerable environment

Aircraft and
helicopter noise

Purchase and
construction
projects

; Climate

— our environmental impact

Air traffic
Helicopter traffic

Construction projects

Own controllable
emissions

&H
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/wikipedia/commons/6/65/Electricity_pylons_on_the_perimeter_of_Arminghall_Henge_-_geograph.org.uk_-_1391543.jpg
/wikipedia/commons/6/65/Electricity_pylons_on_the_perimeter_of_Arminghall_Henge_-_geograph.org.uk_-_1391543.jpg

Avinor goal - No new soil or water pollution

Chemicals — aircraft and runway de-icing

Grunnvann —

/AVINOR



Avinor - Fire practice and PFAS

Fire drills at Avinor's airports:

« Avinor has 14 airports with
operative fire drills areas where
exercises are carried out

« There are closed drills areas at
all 45 airports

 Itis polluting PFAS, especially
PFOS at all 45 airports

/AVINOR



Chemicals - PFAS - leakage
(Per- & polyfluoralkryl substances)

 Whatis PFAS / PFOS?

Persistent, bio-accumulating, toxic — several are classified as
environmental poisons

Minimal acutely poisonous but poisonous with long term exposure
Increasing concentrations through the food chain

Animal trials: Liver damage, affects the immune system,
reproductive damage

Affects birth weight (MoBa)

* Why has Avinor focus on this?

Avinor has used fire extinguishing foam containing PFOS until 2001

2001-2011 fire extinguishing foam containing other fluorine
combinations was in use

/AVINOR



Dispersion

* Not all practice areas have satisfactory collection systems - dispersion into
the ground

- PFOS is transported by the ground water, in trenches and streams and then to
fish or other biota. In that way it is incorporated in the ecosystem and spreads
to humans

« Avinor has investigated the distribution, residual quantities and transport of
PFAS, as well as conducted risk assessments at all airports

* Fortunately, the results show that PFAS does not pose a high risk of damage
to ecosystems and human health

ey
oD
— C:E’
1&1-_::_,_\* /___“"" SN

N/
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PFAS at Avinors Airport?

Replaced foam with fluorine free, though environmental
requirements in the purchasing process

Ask the Norwegian Food Safety Authority to assess the
results from the biota to see If dietary advice Is necessary
(2013)

For OSL and Harstad/Narvik airports, Avinor is duty bound
to carry out measures. The measures at OSL are being
carried out.

Socioeconomic kost/benefit analysis shall be carried out to
Improve the basis for the implementation of the measures

/AVINOR



Clean-up measures at OSL

1. Four treatment plants were established
to deal with PFOS-polluted water

2. Dig up and deposit polluted earth
3. Wash polluted soil

4. Establish a watertight covering over
lightly polluted soil to hinder PFOS
from leaking



Climate goal

« By 2020, the company’s own controllable greenhouse
gas emissions will be halved compared with 2012

Thermal energy District heating __ Other sources

=
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Driving force in the industry

Avinor shall be a driving
force for climate friendly
activities in the air
transport industry

/AVINOR



Biofuel in air transport

« January 2016: Oslo airport is the
worlds first hub to offer bio-jet fuel to all
airlines

« August 2017: The offer is extended to
Bergen airport

 Extension to further airports is under
evaluation

« Avinor has budgeted 100 MNOK
towards the implementation

* Analysis in cooperation with the whole
iIndustry of what is necessary to phase
iIn 400 million liters in 2030

P O Q@ Lufthansa  kiwi

SkyNRG
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Aircraft and helicopter noise
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Experience with RNAV visual/RNP AR fixed-wing
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Test approach flights at Gardermoen

Googleearth

approaches
tonne fuel saved
= tonne CO2 +
reduction in the number o e

Grofud

of noise exposed : yeree
: Alna
. Nordre kel

SUM
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Noise reduction measures

ENZV JAVINOR STAVANGER, NORWAY
S0LA A7 JAN 2018 RNAV VISUAL 046
ATIS APP {Area Contrel] TWR 'GND' VDF
126.000 119.600 119400 118500 1zz.100 | 118.350 122100 121.750 ALL FREQ
Alie AP o s isa DA sptome 20
i s ‘B fire vl roceure |

i

TURN LEFT DCT ZV451 CLIMBING TO 1400. ENTER ZV451 HOLDING
MAX 80 KT IAS DURING MISSED APCH TURN

1S4 25 Wi ZOL

o AR TR T T
NOTE ~
CAT H ONLY i
o
A !
iy
i

ALL MANOUVERS FOR LANDING
TO BE PERFORMED W OF
INTERSECTION TWY E2 AND

RWY 11:29

RNAV visual procedures are visual procedures where the FMS coding provides
anominal path intended solely for track repeatability and predictability for the unit
providing air traffic services.

Pilot in command is responsible for obstacle avoidance during all phases of flight

- Field in sight required before reaching |AF. If field not in sight request radar
vectors for approach

- Autopilot and LNAV/VNAY mode required

- Transitions are not to be requested, as ATS will offer procedures in low density
periads

- Vertical path angle (VPA) for the procedure is 3.3°

- Monitor RNPIANP

CHANGES: NEW PROCEDURE & JAVINOR 2015 2/1 RIGHTS RESFRUED:

RNAYV visual 082/046

heli. SVG RWY29

Géogle earth
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Energy usage

Energy goal:

Reduce energy usage by 25 % by
2020 in comparison with energy
usage for buildings and runway
systems in 2012.

Environmental strategy 2016-2020

« Reduce electricity consumption
 Introduce energy management

» Phase out fossil energy sources

« Work continually with power saving
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Building projects —




T2 — new terminal at Oslo airport

Wooden roof and to the
passive house standard

BREEAM certified to
«Excellent»

Promote public
transport

Sewage and snow as
energy sources



Oslo airport — The worlds first airport with snow
cooling

- ¥
nenn

N

Figure by Kent Ekstrém ./. AVINOR



Thank you for listening
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