Project No. 871120 [\ |
D8.2 — Protocols for (target and nontarget) screening of | - - 1 Y |
contaminants of emerging concern at INTERACT stations iNI BRI

Integrating Activities for Advanced Communities

D82 ¢ Protocolsfor (target and nontarget)screeningof contaminants of
emerging concern alNTERACT stations

Project No87112@ INTERACT

H2020INFRAIA20191

Start date of project2020/01/01 Duration: 48 months
Due date of deliverable021/12/31 Actual Submission dat@022/02/17

Lead partner for deliverabl&8AMARSEC
Author: Simon Wilson

Dissemination Level

PU Public X
PP Restricted to other programme patrticipants (including the Commission Services)

RE Restricted to a group specified by the Consortium (including the Commission Services)

CcoO Confidential, only for members of the Consortium (including@menmission Services)

Document ID:  D8.2.docxx © INTERACT consortium

Date: 2022/02/17 Public Page 1 of 23




Project No. 871120 N o | T

D8.2 — Protocols for (target and nontarget) screening of I
contaminants of emerging concern at INTERACT stations INIER—RKRVI
Table of Contents
Publishable EXECULIVE SUMIMIALY.......cciiiiiiiiiis et ieee ettt e e e et me e e e e eeetb e e e e e e eeeeennnnan 3
1. Purpose and scope Of thiS QOCUMIEBNL............uuiiiii et eeeee 4
2 Current status of INTERACT Stations engagement in chemicals screening..............o...uvee... 4
3. Context for pilot implementation of contaminant screening at INTERACT stations................. 5
4 Possible sampling approaches for pilot implementation.................eeveveiieieeiiiiiiie 6
4.1. Approach 1: Passive air SAMPLNG........cuuueiiiieiiiiie et e s e e 6
4.2. Approach 2: Passive water SAMLIG........cooiiiiiiiiieee et 7
4.3. Approach 3: Collection of environmental media (biota, SHOW).........ccevvvviiiiiiiieiiiiieee, 8
5. Pilot implementation of contaminant screening at INTERA®@tions: Options (feasible) and
(o] o] 001 £ (8101 (=TSP PPSPRSSPPPP 9
6. Lo (=] 0 PSP 9
7. G OSSANY.. ..ttt ettt e et e e e e e e e e e e a——————— e —— e aaaaaarr 10
8. REIBIENCES ..o 11
Appendix 1: Summargf Results of the Survey of Chemical Contaminant Screening Activities in the
INTERACT StatioN NEIWOIK .......eiiiiiiiiieiiiiiee ettt me s s e s e s e s e s e e e e e e e e e e e e e e e e s amraeaeaeeeaeaeeeees 14

Appendix 2: Options fopilot implementation of screening for POPs and CEACs at INTERACT statiohs

Document ID:  D8.2.docxx © INTERACT consortium
Date: 2022/02/17 Public Page 2 of 23



Project No. 871120

D8.2 — Protocols for (target and nontarget) screening of
contaminants of emerging concern at INTERACT stations 1Y i =iV 2\ A

t dzof AaKFotS 9ESOdziA @S { dzyY Yl NE

h@SN) GKS LI aid aKBABR REOARONBI B¥RI NBASEFNOK FyR Y
-1

I NDGAO a2z2yAild2NAyYy3 | yR dasSaaySyid tNRANFYYS o!alt
OOKSYAOIt O SY@ANRYYSyillt O2yiGl YAyl yda 2Ny (de§ RIORD i
RSOMAIRNYY T G GKS yFridA2ylf YR AYOUSNYylFrGA2ylLft fS@St

2dz2NDOSa 2F &adzOK O2y Gl YAYylyGao
K$nmt laBSaaAKSY&AOIfa 2F 9YSNHAY3I | MRIAKD LIRFDSWNI S

NOG SYGANRYYSYyGl t YS&RAS Y A2CGH flaKymzrondSLu 2FF OKSYAOI f a
0SSy AYyGNRBRdAZOSR (2 NBLXIFIOS o6lyySR &adwmaidlyodSaz Yl
L2&aaAoftS G2EAQO STFSOGazeayR {Y2WE /I NB/ 0KF X tf S iR Iy AK
N} y3IS (NIXyalLRNI>X 20KSNBR |NB aa20AF0SR 6A0GK O2yad:
GKSNBF2NB SyGSN) gl aidsS aaNBlrya Ay GKS ! NOGAO® [/ 9!
RSt 2LIYSYyldi Ay GKS ! NDGAOZ 2NJ S@SYy NBaSINOK I OGA DA

- o  ax

¢CKS ! NOGAO Aa dzyRSNH2AyYy3A dzy LINBOSRSY(iSR OKIy3aSs LN
2F 3ANDB S VOKa2 dzay R AABGRNIOE A Y 0SS T2 NDOSNAE @ NOINKFG S ¢S N yiuQ
GKNBS {(AYSa (GKS 3At206Fft F@SNF3IAS 20SN) KS W RGf pyRE
AOST LISNXIFTNR&lG (KIFIgzZ SiOd0 FyR OKIFy3aSa (G2 ! NDGAC
AYLIN2Z GSR Yl QDNAGADdzA  NJ YFENRYS 1 O00Saazx (2 |NBlFa GKI(
RSOSt2LIYSydG 2F GKS ! NDGAO KIFIa AYyONBlIaSRI |yR (KA
LINE&SYyO0S Ay GKS I NDGAO O02¥YFa iKBONWEEARYWI dzf S Y2 T SO
LI GKglea FyR FLiGS 2F Sy@aANRyYSyidlt O2yidlYAylyida:
F OO0dzydzt F GSR Ay ! NODGAO ay2¢x AOSI 461 GSNE YR &aSRAY
I NG SO2aeaisSvya FyR F22R ¢So60ad

¢CKS Lbe¢ow! /¢ adlGA2y ySGg2N]lZ FyR AGa O2yySOGADA
SYKIyOAy3a NBaSINOK (G2 o0SGGSNI dzyRSNEGFYR (GKS 200dz2N
AYONBIaAy3AFSyBERIGSYSYGadl GA2ya Ay tNERRIAM2DZ YRNM( 2KNRE
OKSYAOIta (GKIFIG O2dZ# R 0SS O2yaARSNBR T2NJ I O22NRAYI
GFrGA2y ySig2N] T GKSAN a0AJ3YilARAD 2B &SHONYRRIZFANIGK SN
dZA f REF 8y S NX ASNI 62N (2 SEFYAYS 2LIiA2ya F2N LINI (
GFrdAz2zya (2 &dzJR2 NI SyYy@ANRYYSydGlf O2ydalYAylyida Y2

Q¢ O Qx

Document ID:  D8.2.docxx © INTERACT consortium

Date: 2022/02/17 Public Page 3 of 23



Project No. 871120

D8.2 — Protocols for (target and nontarget) screening of
contaminants of emerging concern at INTERACT stations 1Y i =iV 2\ A

1. t dzN1J2 aG2 1y R2B (KA & R20dzyYSyi

The INTERACT station network, and its connectivity to local communities, provides an opportunity for
enhancing research to better understand the occurrence and sourcesraminants such aBersistent
Organic Pollutants ROP¥ and Chemicals of EmergingrcAc Concern (CEACsdhcluding increasing
engagement of INTERACT stations in routine monitoring prograranted particular the activities of the
Arctic Monitoring and Assessment Programme (AMAP).

A previous INTERACT Il projeetigderable (D8.1) identified chemicals of potentiatierest in this context.
Challenges identified in that work include the lack of availability to INTERACT station managers of relevant
protocols for collection, storage and transport of samplesthe pupose of POP or CEAC analy§lese
protocols need to take account of significant potential for contaminatibeamplegprior to their shipment

to laboratories with appropriate capability to conduct POPs and C&&€=ning analyses

This documenfocusses on speciffiroposaldor chemicals screeniragtivities at INTERACT statidihat are
consideredto have the greatest potentiacdnd feasillity with respect topilot implementation In part this
reflectsinformation regardinghe current capabity at stations in the INTERACT netwooknpiledthrough
a surveyconducted as part of the WP8 activitiésee Annexl). The documentaims primarily to provide
practical guidance to mangersf stations that might be considering options to extend thsiations
involvement in this type of work

It is beyond the scope dfie INTERACT Il wakprepare comprehensive protocols for all types of sample
media that are collected in environmental monitoring and screening programands detail appropriate
analyticalmethods,or their associatednd requiredquality assurancand control QA/QC)roceduresSich

work is undertaken under the auspices of far larger programrmegexample AMARvww.amap.ng, OSPAR
(www.ospar.org OSPAR, 2022r EMEPwWww.emep.int/) in relation to monitoring for P@s and CEACH
addition, the NORMAN networKwww.normannetwork.net/) provides QA/QC expertism relation to
contaminant screeningConsequently, this document is structured according to a series of options for future
pilot implementation workthat includereferencesto existingrelevantdocumentation As further advances

are made, in particular in the rapidly developing field of contaminant screemiogumentation and
protocols are continually being updated, so primary sources should be consulted for more recent available
information.

Ve

2. | dINNBy G &aiFida B7ILESYSBYALC AT IOKE
aONBSyAy3

Resultsof a survey conducted to gain insight into current engagemefiNdERACT statiomscontaminant

(CEAC) screening activities are summarized in Annexl§. 4tations (Greenland Institute of Natural
Resources anillum Research Stations on Greenland, Whapmago#tsujjuarapik Research Complex

(CEN) in Canada, and the-Rigsund Research StatigrSverdrup on Svalbard) reped prior involvement

in such workThese and two additional station€€NRDirigikile Italia on Svalbardnd Sonblick Observatory
Austria)alsoreported engagement iimonitoring of legacy POPs or CEACSs.
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Information regarding involvemenof the INTERACStationsin contaminants screening/monitoring/ork

may be incomplete in the survey responsas those completing the survey may notfaeniliar withall work
undertaken by visiting researchensicluding communitypased monitoring work and engagement of local
hunters in sample collection for monitiog programmesAlsq only ca. 40% of INTERACT stations completed
thesurveyg KA OK YIF & 2NJYlIe& y20 0SS AYRAOIGAQDS attfeothey WA Y (
stations.It was noted that survey responses sometimes implied a lack of awarabesitwork conducted

at or close to the statiorthat is known tocontribute to national/international monitoring programmes
including AMAP However, the survey responses provideuseful starting point for consideration of
development ofprotocols desiged to promote greater engagement of INTERACT stations in environmental
contaminant monitoring and screening

Furtheraspects of the INTERACT station netwargkalso relevant in thisonnection

1 INTERACT supports a community of station manageospotentially have the capacity to maintain
and operate equipment located at or close to the station over extended periods of time, compared
for example with visiting researchers.

1 Anumber of the stations are located in or close to communjtidferingpossibilities for consultation
and potentially community engagementmmonitoringand research activities at the stations.

3. /| 2y GSEIl 2Ri2 UYL SYSy Gl A2y 2F 02y
Lbe¢owill/ tA2Yy A

Pilot implementation of contaminant screenjrat INTERACStations can be vieed in relation toone or
Y2NB 202S00A@0Sas 6KAOK Ay (GdzNYy LINPOGARS | NIGA2YLI €
suitable. These objectives can be formulated in questions including:

1 Is the station suitable fanvolvement in environmental contaminanésearch studies anonitoring
programmes¢ considering siting, operational aspects (staffing, visitors)sitan facilities and
potential sources of ogite contamination?

9 Does the station constitute a local sou@ePOPs/CEAC contamination?

f Can thestation serve as a centre for studidgsy @S a G A I+ GAy3a 2GKSNI LR GSYy ()
community landfill, waste lagoons, waste incineration sites, infrastructuretheitcould be relevant
for environmental screning or monitoring of POPs/CEACs

1 Can the station support monitoring programmeisresearchthrough other roles such as serving as
ahubfor collection and storage of samples prior to their shipment to laboratories.

In the context of the INTERACT workplagre are several further relevant considerations, not least:

(1) Access to an expert netwarkuch as theAMAP POPExpert Groupr members of the NORMAN
network that can provide advice, if this expertise is not otherwise available at the station or to the
researcher using the station.

(2) Need for collaboration with a laboratory that has the capability to undertake analysis of samples (this
includes arrangements to cover costs for the required analyses). No INTERACT stations possess the
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laboratory facilities ad equipment necessary to conduct analyses of POPs/CEASis;some may

have the capacity (facilities/staff) to undertake sampling and sample preparation; several have the
facilities for sample storage (freezers, et€psts for a single POPs analysis typically several
hundred Euros, depending on the analytes. Stteghe-art screening analyses require labeur
intensive complex data analysis and can be above a thousand Euros per sample.

(3) As appropriate to objectives of the work and station circumsts, needs for consultation with
relevant authorities, to ensure that necessary permissions are obtained for intended work. Most
INTERACT stations should have existing requirements and procedures in this, tespealiection
of new sample types mighteed specific permissions. Shipment of samples to other countries might
be prohibited or restricted or require specific export and import permissions accordingtional
regulations or international agreement®.¢. CITESConvention for the Internationallrade in
Endangered Species of Wild Fauna and Flora)

(4) Where relevant, possibilities to engage/consult with local communities, especially local indigenous
people, to secure their agreement to any work that would be carried out on their lands. Particularly
important in this respect would be necessary permissifor any work on traditional lands and to
ensure that work will not disturb culturally important sites. Ideally this would be part of a more
comprehensive strategy to promote goduction of knowledge, to engage local communities and
where relevant linkstations to communitypbasedresearch andnonitoring activities. Again, where
such considerations are relevant, INTERACT stations should already have awareness of these issues
and possible existing mechanisms to consult with local people

The previous delarable (D8.1) highlighted air, water and biota as the media that are currently of most
interest in connection with screening for CEACs.

4. t2aaArA0ftS al YLIEANIIRIG LANB OKSyal I G A

The objectives identified irsection3 providea basis forselecting?a I YLX Ay 3Q | LILINR I OKS &
feasiblépromising fora pilot implementation workat INTERACT statiomsd whichwould also be relevant

to ongoing external activitiesThis latter point may be essentigiven the need tdink any such pilot
implementation towork that could provide access to thdaboratory analyses that would hopefully be
undertaken but which is outside of the scope of the INTERACT initiatlhveampling approaches have in
common that sample contamination can easily occur, antipular with currentuse chemicals present in
equipment and consumer products. For example, for collection of samples to be analysed for POP or CEACs,
all plastic materials should be avoided.

4.1 Approach 1Passive air sampling

Passive air samplers (PASyadhe advantagef low price, simple operation, and independence of power
sources they can be deployed in both indoor and outdoor settingswever, they also have associated
limitationswhen it comes to the groups of contaminants tregmple(e.g.gaseousss particulate associated

semtvolatile organicchemicals (SVOCs3s well asheir ability to reliably quantify concentrations in air as
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opposed to simple presencespecially for contaminants at low ambient concentratid?&S includdevices
thatrely on nonporous materials such as polymesiteets andilms and othesthat rely on porous materials
such as polymefioamsand resinsTheyoperate & diffusionbasedsamples (dependent orthermodynamic
equilibrium propertie$, and kinetic samples (flowthrough samplersgependent ona sampling ratgoften
anassumed througtiow of ain. The latter in particular have been shown to be highly dependand thus
less suitable for deployment in windylocations. Waniaand Shunthirasinghan{2020 condwcted a
comprehensive review of PAlsat lists their use at remote locations (among these a number of Arctic sites
including NyAlesund and Toolik Lake, as well as Sonnblick) and to study indoor air concento&tBweC.
The review concludes thaPASderived air concentration for SVOC&speciallyfor particleassociated
substancesmay essentiallyrovide onlyan order ofmagnitude estimateof air concentrationshowever,
that this does not invalidate the usefulness of PAS in applications wheze kighly uncertain data are
sufficient to meet project objective3.hey provide a number of recommendations in this respect.

Concerning their use at INTERACT stations, PAS could be considered for example in taaygghon
screening designed to reveatgsence(or confirm absencé of SVOC contaminatian the stations(indoor
sampling) Where conditions are suitable, P&8uld alscapplied in studies taletermine relative levels of
CEACslose tolocal sources where air concentrations may be expected to be elevated, and potentially along
transects away from such sourcés evaluatespatial extent of contamination.

4.2 Approach 2Passive water sampling

Passive water sampling has been demonstrateldea@ suitable technique for measuring concentrations of
hydrophobic chemicals, such as PCBs, PAHs, and brominated flame retandavaser and wastewaters
(Booij et al, 2016 Taylor et al.2021). Passive sampling media foydrophobic chemicals iwater include
polymer sheets and films such as silicone kvd densitypolyethylene(LDPE) Semipermeable membrane
devices or SPMDnabldertechnique, that invéves enclosingriolein, a triglyceride lipidinside aLDPHEube

have beenwidely used (Alvarez, 2010)SPMDsand sngle phase mediauch as silicamand PEBample the
dissolved chemicals in watet a rate that is proportional oK S RA 0 S NB y O &ncéntfatio® K S Y A (
between sampler and mediunTheuptakeis controlled by passive procéSst 0 RA O fpdviadey of I V R
water), until equilibrium is attainedThe equilibrium/enrichment factors on the polymers can be very high,

in the range of 10to >1®, which means that low detection limits in the range of nanograms or picograms
per liter an be achieved.

Chemicals of emerging concern such as pharmaceutisesgicides,plastic additives, and perfluorinated
alkyl acids are more water soluble and generally not efficiently sampled with polymer sheets. bhestezas
usean adsorbent phasehich can be polymeric, carbonaceous or inorganic, sandwiched betadigfusive
membranes These devices includghemcatche®and Polar Organic Chemical Integrati@ampler (POCIS)
(Taybr et al, 2020).A related devicerganicdiffusive gradients in thin film®-DGT uses a hydrogel diffusive
layercovering a binding gel, with an optional membranepgartection (Guibal et al.2019)

Thepassive sampling devicese generally attached to sampling fras@r cages which protect them from
damage and are deployed at various depthith an anchoredmooring and floatnaintaining the line vertical.
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Typical deployment timefr silicone and LDRie 1 month to 1 year. After recovery from the deployment

device he samplersare solvent extracted and extracts analysed using methods similar to those for other
solid environmental media. However, a key stephe conversion of the quantity of a given analyte on the
polymeror absorbent devicéo a concentrationForpolymer sheets,tiis requires determination of polymer
phasewater partitionO2 SFUOA Sy Ga FyR &l YL Ay3a NI GS&a 2 Fusedl NBS
to estimate water concentrations (Adams et, 2007).The samplingate is determined from performance
referencechemical{PRCsadded to the polymeprior to deploymentThe PRCs are generally mass labelled
(deuterated or Carbon 13) standards which do not interfere with analysis of unlabelled native arRiRGs.

enale estimation of the exchange rate of the passive sampleder various water flow and turbulence
conditions.

In the case of Chemcatcher®DGT and®OCIS the devices are calibrated using laboratory studies in which
the water concentration of the polar organicsare known (Ahrens et al. 2015Recausepassive samplers
measure only dissolved concentrations results tend to be lower than samples based on whole water
extractions (le. with suspended matter). On the other hand the dissolved catre¢ions enable estimates

of airwater exchange when paired with passive air sampling and also are thought to reflect bioavailable
concentrations in water.

A major benefit oppassive sampling of watés that itcan provide time averaged concentrationsaagiven
location, unlike typical grab sampling. Passive sampling is gradually being introduced by regulatory agencies.
The ISO guideline for passive water sampliag helped to standardize the methodolofpy hydrophobic
organicq1SQ2011) Other guidelines usefith connection with PWS include: ICES, 2012; 20i&jeet al.,

2015.

4.3 Approach 3Collection of environmental media (biota, snow)

Many INTERACT stations are located in areas wsergles are collected for environmental monitoring
purposes; ira fewcases the stations already participate in such activitkeshaps more importantly, other
Lbe¢ow! /¢ adlrarzya FNB t20F0G§SR Ay I NBI & mdnikoting of NB A
environmental chemicalsln the case of biota, samples of fidlirdsand marine mammalsn particulat are

often collected with the cooperation of local hunters and trappers. Potential exists fdANRERACSations

to fulfil a role in oth collection of samples (e,ghiota andmedia such as snow) and sample storage (in
secure, refrigerated conditions) prior to their shipment to laboratorigsny stations have considerable
logistical capacity and experience in shipping materidiguinfrom the station and this is something that
currentlymay be undeyutilised by monitoring programmes.
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{OFORRYERYYA O0FSEFEAAOGE SO | yR 2 L2 NI dz

In Annex 2, the approaches describedsattion4 are further developed in terms dod series otemplate
WptionsgXhat could be considered by station managéarterested in undertakingpilot implementationof
screening for CEACs or supporting POPs monitoring . Widr&se options also include reference to
opportunities that may exist in the neaerm for linking such work to ongoing/planned screenstgdiesor
monitoring programmes.

6. bSEG { (SLXA

The information contained in this deliverable will peesented to INTERACT station managers who
will be encouraged to consider pilot implementation of work at stations that cdaldllitate new
contaminants monitoring/screening activities.

This work wilalsobe coordinated with relevant activities undeM®Pand could be connected to
planned work underthe Network of reference laboratories, research centres and related
organisations for monitoring of emerging environmental substan¢ORMAN network,
https://www.normannetwork.net/), for example in the field of passive sampliag,well ather
relevant ongoing and planned initiative®ne possibility would be to arrange a meeting where
INTERACT station managers could meet with coordinators of some of thmgrsgreeningtudies,
Arctic contaminant research amdonitoring programmes to further discugsossible collaboration

in this respect.
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7. Dt 2aal NE

CEACs
FTS:

LDPE:
o-DGT:
PAS:
PE
POCIS
POPs:
PRCs
PUF:

PUFPAS

PWS
SPMD
SVOCs:

XAD:

Chemicals oEmerging ArcticConcern

flow through(passive airsampler wind-driven passivsamplers that have higheampling rates
than diffusionbased passive samplers

low density polyethylene

organicdiffusive gradients in thin films
passive air sampler

polyethylene

Polar Organic Chemical Integrative Sampler
PersisteniOrganicPollutants

performance reference chemicals
polyurethane foam

PASusing polyurethane foam (PUF) disksiitable for detection oforesence and (relative)
guantification of volatile OCs (gaseous) and less volgteeticle associated) OCs; not
suitable in windy locations or where flow volume is topography dependent

passive water sampler
Semipermeable membrane device

semivolatile organic chemicals; organic molecules that can occur in botlgdls@hase and
condensed phases; comprises a large number of commercially produced substances, including
industrial chemicals, pesticides, and additives to consumer products, e.g. polychlorinated
biphenyls (PCBs), polybrominated diphenylethers (PBDEsprgadochlorine pesticides (OCPs),
combustion products such as the polycyclic aromatic hydrocarbons (PANahia( and
Shunthirasingham, 2020

styrenecdivinylbenzene cgpolymer

XADPAS PASusing XABesin as a sorbentsuitable for etection of presence and (relative)

guantification of volatile (gaseous) OCs
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As part of the workunder WP8, a survey was conducted of INTERACT Il stations to gain insight into their
areas of work, facilities, current activities and interest in engaging in work related to contaminants
monitoring and screening. The results of this work were reported aitfieERACT Il General Assembly in
November 2021, and are summarisedtiis Appendix

On the basis of this evaluation, practicalities, protocols and proposals for possible implementation
of new contaminants monitoring/screening activities will be discussedh WATERACT station
managers. This work will also be coordinated with relevant activities under AMA&tlzerdfora
addressing emerging contaminants, for examitle Network of reference laboratories, research
centres and related organisations for monitagiof emerging environmental substan¢dgORMAN
network, https://www.norman-network.net/).

The online survey can be found at:
https://docs.google.com/forms/d/e/1FAIpOQLSc
LhiR5849B5HBQ571jh5HBY CO9gEEXAM|VoB7pKAOS8iV7vQ/viewform?fbzx=8410588047322694722

Survey results received from (30) INTERACT stations (see Figisteniifipd limited existing engagement
of INTERACT stations in contaminants screemiitg only 4 of the 30 respaes(from Greenland Institute

of Natural Resources and Villum Research Stations on Greenland, Whapma#owiguarapik Research
Complex (ON) in Canada, and the Mjlesund Research StatianSverdrup on Svalbard) reparg prior
involvementin such work. Nine other stations reported involvement in contaminant monitoring work;
however, the constituents monitored varied widely between respongis only the above four stations and
the CNR Dirigibile Italia station (on Svalbard) and BlanObservatory (Austria) reporting monitoring of
legacy POPs or CEACs. In terms of media monitored for POPS and CEACS, the reported experience concerne
mainly monitoring of abiotic media (air/precipitation, snow/ice, marine/river/lak@ater). Qhe station
(Oulanka, Finland) reported monitoring of wastewater/drinking water, for other constituéimsr stations
reported involvement in monitoring of biotic mediwith a main focus on terrestrial mammals/birds and/or
marine mammals/birds.

Although none of the stationkave onsite laboratory facilities with the advanced analytical equipment
required for analysis of POPs or CEACs, some have facilities suitdialedling, preparation and storage of
samples for such analyses. These range from clean areas with limited access and basic chemical laboratory
facilities toforensic standardaboratory facilitieghat can also be used for storage/handling of tissue saspl

for contaminant analysesSeveral stations also reported availability of fridges and freezers suitable for
sample storage, including some with generator backup and at least three stations8@itlegree freezers.

Four INTERACT stations (Arctic StatByeenland; Oulanka, Finlarithe Arctic Research Station, Russia; CEN
WhapmagootsuKuujjuarapik Research Complé&anada are identified in the WP8 workplan as target
stations for testing contaminant screening/monitoring implementation.
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Figure AlStations responding to survdyellow circles indicate WP&re pilot implementation
stations).
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Figure A2. Stations reporting engagement in monitoring of or screening of contaminants (green
indicating monitoring or screening of POPs or CEACS).
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Context for pilot study Evaluating suitability aftation for research or monitoring of
environmental (POPs/CEAC) contaminants

Prerequirements

QX
[t
No
Z
&
~h

1 00Sa Necessary/recommended if not otherwise in place

1 00Saa G2 f I o|Required

t SN

>
QX
QX
>
No
<

Probably notrequired/relevant if work is within existing operator
licence

Permissions from, engageme| N/A
with and support of loca
02 YYdzy

Type of sampler PUFPAS deployed for weeks/months; screening to identify SV(
present in indoor/outdoor station enviranent

Related protocols/guidance Wania and Shunthirasingham, 2020 (and references therein)

Links to ongoing/planned
projects/programmes

Contacts points AMAPPOP<£G: Hayley Hung (Environment and Climate Chang
Canada, ECCC); Derek Muir (E@agadyg Cynthia de Wit
(Stockholm University, Sweden); Katrin Vorkamp (Aarhus
University, Denmark)

NORMAN network: Working Group 6: Emerging substances in
indoor environment. Cardinators: NILENorway/IVM-Belgium
Pernilla Bohlin Nizzettd\(LU Norway)

Research groups that have deployed PAS at INTERACT sites
Sonnblick, Nyllesund)
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Context for pilot study

Evaluating suitability of statiofor research or monitoring of
environmental (POPs/CEAC) contaminants

Prerequirements

I 00Saa (2 NJBf| Necessary/recommended if not otherwise in place
1 00Saa (2 f I o|Required
t SNXY A & & A 2 y] Probably norequired/relevant if work is within existing operator

licence

Permissions from, engageme
with and support of loca
02 YYdzy

N/A

Type of sampler

Related protocols/guidance

Links to ongoing/planned
projects/programmes

Possible contacts

AMAPPOP£G: Hayley Hung (Environment and Climate Chang
Canada, ECCC); Derek Muir (E@agadg Cynthia de Wit
(Stockholm University, Sweden); Katrin Vorkamp (Aarhus
University, Denmark)

AMAP/NCP ILS studgordinator. Harold Malle (ECCCanada

Option 3 Evaluating whether the station constitutes a local source of POPs/CEAC air contaminatiq

Context for pilot study

Confirming that the station is not a local source of POPs/CEAC
contamination of environment

Prerequirements

Access to relevar E LIS N

Necessary/recommended if not otherwise in place

1 00Saa G2 ftlo

Required

t SNXYA&GAA2Y

Depends whether work is esite and within existing operator
licence or involves sampling in (immediate) vicinity.

Permissions fromgngagement
with and support of loca
02 YYdzy

Communication of results to local communities and potentially
remediation would be appropriate
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Type of sampler

XADPAS diffusionPAS to detect presence ofaseouss\VOCs;
deployed forupto 1 year

Related protocols/guidance

Wania and Shunthirasingham, 2020 (and references therein

Hung pers. comm (2)

Links to ongoing/planned
projects/programmes

AMAPassessment 2022/23: Local vs lenagge transport sources
of Arctic CEAC contamination: AMR®Ps E€Gontacts.

Contacts points

AMAPPOPs EG: Hayley Hung (Environment and Climate Chan
Canada, ECCC); Derek Muir (ECCC, Canada); Cynthia de Wit
(Stockholm University, Sweden); Katrin Vorkamp (Aarhus
University, Denmark)

NORMAN network Crod§orking GroupActivity: Passive samplin
for emerging contaminants

Pernilla Bohlin Nizzetto (NILU, Norway)

Research groups that have deployed PAS at INTERACT sites
Sonnblick, Nyllesund)

Option 4: Evaluating whether the station constitutes a local source of POPs/Ok#&t€r contamination

Context for pilot study

Confirming that the station is not a local source of POPs/CEAC
contamination of aquatic environment

Prerequirements

z

AccesstNB f SO y

Necessary/recommended if not otherwise in place

G2 fI0

(V)
QX

1 00

Required

a
t SNYA&EAAZ2Y,

Depends whether work is esite and within existing operator
licence or involves sampling in (immediate) vicinity

Permissims from, engagemen
with and support of loca
02 YYdzy

Communication of results to local communities and potentially
remediation would be appropriate

Type of sampler

Deploy passive water sampler at station wastewater outflow

Related protocols/guidance

ICES, 2012 (for silicone PWS)

Links to ongoing/planned
projects/programmes

Document ID:  D8.2.docxx

Date: 2022/02/17

© INTERACT consortium

Public Page 19 of 23



Project No. 871120

D8.2 — Protocols for (target and nontarget) screening of
contaminants of emerging concern at INTERACT stations [ ]

Possible contacts

NORMAN network Crod&orking Group Activity: Passive sampli
for emerging contaminantdgn Allan (NIVANorway and Cécile
Miege (INRAE, Frange

Option 5: Evaluating POPs/CEAC contamination arosodrcesof potential contaminationin the local

areausing passive air sampler

Context for pilot study

Identifying local sources &fOPs/CEAC contaminationtioé
environment(e.qg. landfill, sites of waste incineration; local energ
sources, industrial developmentgnd possibly the spatial extent
of such contamination

Prerequirements

1 O0S8aa G2 NBf

Necessary/recommended if not otherwise in place

Access2 f I 62 NJ {2

Required

t SNXYAaaizy|

Depends whether work is covered by existing agreements for
sampling in area concerngchay require permission from facility
(e.g. landfill site) operator

Communication of results to local/regiorelithorities

Permissions from, engageme
with and support of loca
02 YYdzy

Desirable/required depending on whether proposed deploymer,
close to a community and/or on indigenous lands

Communication of results to local communities

Type of sampler

PU~PASor FTSkinetic PAS)o sample gaseous and particulate
components if situation is suitablee. not influencedby high
winds); deployed for up tdl year

Possible PUPAS transect study away from source (e.g. if ambig
conditions are similar at @lansect sites)deployed for up td
year

XADPASJeploymentto detect presence ofjaseoussVOCs;
deployed forup to 2 years

Related protocols/guidance

Wania and Shunthirasingham, 2020 (and references therein)
Toolik Lake FTS applicatiddagieMartin et al. 2016)
Hung pers. comm (1)

Hung pers. comm (2)

Links to ongoing/planned

projects/programmes
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Contacts points

AMAP POPs EG: Hayley Hung (Environment and Climate Cha
Canada, ECCC); Derek Muir (ECCC, Canada); Cynthia de Wit
(Stockholm Universityweden); Katrin Vorkamp (Aarhus
University, Denmark)

Research groups that have deployed PAS at INTERACT sites
Sonnblick, Nyilesund)

Option 6: Evaluating POPs/CEAC contamination around sources of potential contamination in the

area usingpassive water sampler

Context for pilot study

Identifying local sources of POPs/CEAC contamination of the
environment (e.gwaste water outflows or lagoong)dustrial
developments) potentially groundwater (e.g. around airpori
confirming quality ocommunitydrinking water supply

Prerequirements

I 00Saa G2 NBf

Necessary/recommended if not otherwise in place

1 OO0Saa G2 fIl o

Required

t SNYA&AA2Y

Depends whether work is covered byisting agreements for
sampling in area concerngthay require permission from facility
(e.g.wastewater discharge/lagoosite) operator

Communication of results to local/regional authorities

Permissions from, engageme
with and support of loca
02 YYdzy

Desirable/required depending on whether proposed deploymer;
close to a community and/or on indigenous lands

Communication of results to local communities

Type of sampler

Deploy passive water sampliercommunity wastewater outflow,
sewageagoon or potential recipient watenody

Related protocols/guidance

ICES, 2012 (for silicone PWS)

Links to ongoing/planned
projects/programmes

Possible contacts

AMAP POPs ERoland Kallenbor(NMBU Norway); Derek Muir
(ECCC, Canada); Cynthia de(&tibckholm University, Sweden);
Katrin Vorkamp (Aarhus University, Denmark)

NORMAN network Croa&orking Group Activity: Passive sampli
for emerging contaminantdan Allan (NIVA, Norway) and Cécile
Miége (INRAE, Frange)
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Option 7: Evaluating POPs/CEAcontamination in the local area or around local sites of potent

contamination using snow sampe

Context for pilot study

Identifying the spatial extent of contamination around local
sources of POPs/CEAC contamination of the environment

Prerequirements

1 O0Saa G2 NBf

Necessary/recommended if not otherwise in place

1 OO0Saa G2 fIl o

Required

t SNXYAZAAZY|

Depends whether work is covered by existing agreements for
sampling in area concerned

Communication of results to local/regional authorities

Permissions from, engageme
with and support of loca
02 YYdzy

Desirable/required depending on whether proposed deploymer;
close to a community and/or on indigenous lands

Communication of restd to local communities

Type of sample

Typically involves sampling from a snow gibugh for INTEARCT
purposes surface snow collection along a transect (with modifig
protocols) may be adequate.

Requirexlean jars and tools that need to be preparedsby
laboratory ahead of time.

Show sampleswater equivalent volume of.g. 23 L for PFASs;5}
L for POPsstored frozenin coolerfor shipment to laboratory

Possible application in transect away from local soumder
investigation

Relatedprotocols/guidance

e.g.Mascletet al., 2000Myer et al, 2012

Links to ongoing/planned
projects/programmes

Northern Contaminants Program (NCP) (Cangaligyt2022/23
snow sampling campaign

Possible contacts

Hayley Hung (Environment and Clim@ieange Canada, ECCC)

Option 8: Evaluating POPs/CEAC contamination
contamination using environmental mediée.qg. fish, wildlife)

in the local area / around local sites of pote

Context for pilot study

Station site participation inesearch screeningstudies,monitoring
activities for CEACs/POPs involving collection of biotic sample
media
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Prerequirements

1 00Saa

Necessary/recommended if not otherwise in place

1 00Saa

Required

Permissions fog 2 NJ

Depends whether work is covered by existing agreements for
sampling in area concerned

Permissions for shipment/export of sample materials

Communication of results to local/regional authorities

Permissions from, engageme
with and support of loda
02 YYdzy

Desirable/required depending on whether proposed deploymer
close to a community and/or on indigenous lands

Communication of results to local communities

Type of sample

In collaboration with monitoring authorities/programmes: serve
collection centre for relevant environmental samples, including
samples collected by local hunters and trappers working under
contract torelevantprograms, provide suitable and secure stora
of samples; and logistical support for shipment, €&otentially
stations could also host researchers involved in such work and
facilities for sample preparation prior to storage/shipment

Related protocols/guidance

Links to ongoing/planned
projects/programmes

AMAP and relation national programmes

Possible contacts

AMAP POPs EG leads and KNEs
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