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! Longyearbyen ()

PFAS at Avinor airports o o0,

> Responsible for 43 airports and the air
navigation service for civil and military
avation in Norway

All airports have one or more locations that
are contaminated with PFAS due to
previous use of firefighting foam

PFAS has been found in soil, groundwater,
surface water, drinking water, recipients
downstream the airports and in biota.

: Avinor airports
In 2019, Avinor reviewed 59 active or {
closed firefighting training areas :

Private lufthavndrivere
(Avinor provides tower
service

and technical infrastructure)
Defence airports

Oslo Airport (Avinor provides tower
service

and technical infrastructure)

The Norwegian Environment Agency have a
strong focus on these substances

e JAVINOR




Letter with orders from the Norwegian Environment Agency:

Supplementary soil samling (10 airports ) -

« 2020-2022 et
Supplementary soil sampling (16 airports) Avinor v Banto Wejdon

« 2024-2025 e

. . . . . Deres ref.: Var ref. (bes oppgitt ved svar): Saksbehandler:
Investigate PFAS in drinking water (26 airports) Bente iejden Vanja Alling
« 2020-2022
|nVGSt|gate PFAS in biota (22 ai rportS) Palegg om undersakelser. av PFAS-forurenset )
grunnundersokelse av PFAS-forurenset grunn- Avinor
® 20 22'20 24 Miljodirektoratet palegger Avinor & gjennomfore supplerende undersokelser av
PFAS-forurenset grunn ved flyplassene Rervik, Tromse, Alesund, Stavanger,
1 1 Bergen, Alta, Haugesund, Kristiansund, Kirkenes og Brenneysund for a fa bedre
ACtlon pl anS (1 3 alrpOI‘tS) kunnskap om forurensningen og dermed bedre grunnlag for & vurdere tiltak.
° 2021 -20 24 (Stll I Workl ng) Vi palegger ogsé Avinor & kartlegge PFAS-forurensningen ved 16 lokaliteter som
tidligere har veert for darlig undersekt til & kunne vurdere omfang og risiko av
H forurensingen, samt gjennomfere undersekelser av drikkevann ved flyplasser
I m ple ment measures at 1 4 alrp OI‘tS hvor dette tidligere ikke har vaert undersokt. | tillegg palegger vi Avinor &

utarbeide et forslag til provetakingsplan for biota ved flyplasser der dette ikke

« 2020-2027 er gjort.

Vedtaket kan paklages til Klima- og miljpdepartementet innen tre uker etter
mottatt brev.
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The PFAS program

Owner

PFAS-programme

Karianne H. Strand

Steering Committee

Manager

PFAS programme
Trine Reistad

Program

E Communication

Margareth Aske

administrator

BjornulfL. Lande

Mapping and
action plans

Follow-up after
measures

Implementation of
measures

liaz Ahmed

Bente Wejden Avd. Barekraft/LH

Mona Cecilie Hansen

. Department of Sustainability
. Department for Projects and Development (P&U)

The objectives of the program

Respond to orders from Norwegian Environment Agency's

Contribute to the national goal of reducing emissions of
these environmental chemicals

Investigate the possibility for more cost-effectively clean-up.

Without this being at the expense of environmental impact

5 full-time positions dedicated to PFAS + consultants

JAVINOR



Accounting provision - PFAS clean-up

The provision must reflect expected costs linked to clean-up in PFAS-contaminated locations

Updated every quarter based on the latest knowledge and documentation in the form of
mapping, action plans, final orders, implemented measures etc..

Updated in close dialogue with the accounting department and auditor

Accounting provision for clean-up - 127 million EUR
So far, Avinor has due to Q2 2026 used 69 million EUR on works related to PFAS

JAVINOR



PFAS remediation 2015-2025

roundwater treatment

facility
emoves 3 kg PFAS per. year
Establishment cost 22
MNOK
Annual operating cost 1,5
MNOK
Measure ongoing

Surface water treatment
plant
emoves 20 g PFAS per. year
stablishment cost 4 MNOK
Annual operating cost
300 000 Kr
Measure ongoing

osL

O

2015

Fagernes

O

2020

2018

3

2001: Avinor stopped OSL

2011/2012: Avinor
phased in flourine-
ee firefighting foa

o

using firefighting
foam containing Excavation and
PFOS disposal of
2007: PFOS in embankment masses
firefighting foam is Removed 7.5 kg of
banned PFOS

Cost: NOK 6 million

Harstad/Narvik

Excavation and
disposal of BOF A
Removed 22,3 kg of
PFAS
Cost: 75 MNOK

Excavation and disposal
of BOF 1and BOF 2
Removed 11,3 kg of PFAS
Cost: 23 MNOK

Rervik

<

2022

Excavation and disposal
Removed 6,8 kg of PFAS
Cost: 23 MNOK

Bergen BOF 2

<

2023

Excavation and
disposal of BOF B

Excavation and disposal

Removed 13 kg of Removed 10,4 kg of Excacation and
PFAS PFAS disposal of
Cost: 21 MNOK Cost: 42,3 MNOK BOF 2
Haugesund Stavanger Tromse

<

2024

<

2025

Cost: 23,5 MNOK

@ @ @
2022 2023 2024
Bergen BOF 1 Svalbard Kristiansund Kirkenes

Excavation and disposal
Removed 16,2 kg of PFAS

Excavation and disposal Excavation and disposal
Removed 16,4 kg of
PFAS

Cost: 50 MNOK

Capping of BOF 1and
Decommissioned BOF BOF 2
Removed 55 kg of PFAS

Cost: 49,6 MNOK

JAVINOR



A 1 Oslo airport - Gardermoen

Pre-remediation estimates:
« 108 kg of PFOS
« 32,000 m2

2015 — Pump-and-treat system

*  Approximately 2.4-3 kg of PFOS
removed annually through water
treatment

2015-2026: 30 kg of PFOS removed
Groundwater pumping wells
Infiltration wells

: NOK 1.5 million/year + setup costs

Infiltrasjonsbrenner

‘ (.yl’ . Pumpebronm .f.AV|NOR




ENGM — Water Quality Monitoring Results
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200 400 600 '\:
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pesestl Harstad/Narvik - Evenes (BOF A)

Pre-remediation estimates :
229 kg of PFAS
* Annual PFAS leaching into Lavangsvatnet: 575 g

Lavangsvatnet

Environmental objective:
* Reduce PFAS leaching from BQF A by 95%

Langvatnet

2021 excavation and disposal:
e 22.3 kg of PFAS in 34,000 m3 of material
* Soil and peat removed and replaced with clean donor peat
+ Contaminated material placed in a dedicated PFAS landfill cell
«  Site runoff and groundwater were treated

Action thresholds: 100 pg/kg PFOS and 200 pg/kg SPFAS,¢

Cost: NOK 75 million

JAVINOR




ENEV — Water Quality Monitoring Results

Site runoff/ stream from B@F to resipient
EVE4 and EVE4b
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ENEV — PFAS levels in fish

Pravefiske i Langvatnet
gjennomsnitisverdier 2013-2025
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Akvikvagen &

Rarvik Airport — Ryum BgF 1 & 2)

Pre-remediation estimates :

« BOQF 1: 11.6 kg PFAS
N +  BQ@F 2:1.5kg PFAS
*  Annual PFAS leaching into the fjord: 360 g

250 50(

2022 excavation and disposal:
+ 0.1kgand 11.2 kg PFAS (4 565 m3)
»  Contaminated soil was placed in a dedicated PFAS landfill cell
+  Site runoff and groundwater were treated

Action threshold: 500 ug/kg > PFAS
Cost: NOK 23 million
Environmental objectives:

*+  Remove 85% of PFAS from soil in the B&F 1 and BJF 2 areas
*  Reduce PFAS leaching from BAF 1 by 90%

JAVINOR




Groundwater (Well BR1/BR4)

ENRM — Water quality monitoring ..
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Groundwater (well BR3/BR5)
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75-94 % reduction in PFAS;; concentrations in
monitoring station P4, BR4 and BR5 o

2-3 years to see significant reductions in groundwater e

PFAS concentrations (ng/l)
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Station 2021 2024 2026 Change from
2021 to 2026

PFAS Levels in . |

S2 41 5,9 20,5 - 50%
U : S3 32 6,1 2,3 - 93%
Sediment and Clams
S1 14 0,54 0,33 - 76%
s2 0,56 0,063 0,31 - 45 %
S3 0,85 0,074 0,023 - 97 %
¥ PFASss pg/lkg DW
S1 120 49 42 5 - 65%
S2 54 78 24 - 56%
S3 50 7.6 2.1 - 96 %
Station 2021 2024 Change from
- 2021 to 2024
Tegnforklaring . 3 e
Prgvepunkter |\ | 2 . 3 3 x BO1 0,7 1,8 174 %
A Bota i 4 o . ; 190 %
O  Grunnvann
[ sedimenter
201 %
© Geodata AS, Kartverket, Geovekst 0g kommunene, OpenStreetMap BOZ 2’3 7 'D 201 %

JAVINOR




Fgynfjorden

Haugesund Airport, Karmgy — BaF B

Site characterization and conceptual site model (BGF B):
+ 13.3 kg of PFAS in soil at the hotspot

';f:ﬂ'::';ft' T - »  Annual PFAS leaching into Visnesbukta: 115 g

o ¢

. 2023 excavation and disposal:
. 13 kg of PFAS removed with 4,100 m3 of soil
*  Soil placed in a dedicated landfill for PFAS-contaminated material
+ Dewatering water treated with activated carbon (0.049 kg)

Action threshold: 150 ug/kg > PFAS

Cost: NOK 22.9 million

Environmental objectives:

+  PFAS concentrations in Visnesbukta meet environmental quality
class Il (AA-EQS)

*  PFAS concentrations in resident species are reduced to levels
comparable with reference areas

JAVINOR



Mitigation measures:
Barrier to reduce PFAS leaching

Collodial activated carbon (CAC)
barrier (SourceStop)

Downstream the excavation area
Bedrock
Dimensions: 10 m long x 3—5 m wide

e

&. @) REGENESIS'

PFOS in groundwater

CAC barriere

GW flow
| | ,
0 I| I.II |I| - ____-.III -III

ENHD-B@FB-MB6 ENHD-B@FB-MBS

PFOS ng/l
g & 8

]

g

m24.08.2023 w 18.09.2023 § 24.10.2023 w 07.11.2023 @ 21.11.2023 m 04.12.2023 @ 159.12.2023 @ 02.01.2024 @ 30.01.2024 @ 14.02.2024 @ 28.02.2024
W20.03.2024 m 22.04.2024 m 14.05.2024 m 05.09.2024 » 28.11.2024 m 01.04.2025 m 11.06.2025 m 25.08.20 25 ™ 26.11.2025 m 07.04.2026 W 23.06.2026

Reduction of PFAS mass flux %

2023 2024 2025 2026
YPFAS35 93 84 67 59 |
PFOS 97 89 74 63
PFHXS 98 90 69 69
PFHXA 99 84 74 70
PFPeA 97 78 49 22
PFBA 74 2 0 0

JAVINOR




Kirkenes Airport — Haybuktmoen
(BOF 1 and BOF 2)

Pre-remediation estimates:
« B®@F1: 18 kg PFAS in 240,000 m?3
« B@F2: 23 kg PFAS in 50,000 m3
* Adeep unsaturated zone
Approximately 1 kg of > PFAS;; leached out each year

ENKR-V-01
ENKR-H@Y-1 (&)
L]

ENKR-05
()

ENKR-V-02
ENKR-V:04 o
EnKRv-05 @ @ENKR
ENKR-FB-H1

O ke ]
N OEMM'\ FB-H12 ENKR-FE-HS
ENKR-V-0 -8R8
ENKR

Snitt PFAS (ng/I) ek o G

ENKR-BR10@
5]

EY B
ENKR-| ER 1 Y
ENFR BR12

2025 —Capplng383 kg of PFAS
o o with an HDPE membrane (29 000 m?)
G0 30 Cost: NOK 38.9 million JAVINOR
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PFAS removed or reduced leaching from

PFAS REMOVERD OR PREVENTED SPREADING FROM (KG)

320
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2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025* 2026*

YEAR

I ; PFAS removed by excavation and
disposal

YPFAS removed by water purification

I 5 PFAS — prevented from spreading by
capping

= Accumulated PFAS removed or
prevented spreading from

In addition, in 2015, water purification
measures were established to control
PFAS dispersion out of the site at OSL.

Total PFAS is mainly calculated for SPFAS 35

* 2025/26 results are projected numbers
before implementation
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Thank you for your
attention

Further reading: Avinor.no PEAS/PFQOS report /AVINOR




