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Motivation— why is this topic so important
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What are PFAS chemicals, and what are they doing to Committees

our health?
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‘Chemical cocktail’ of sewage, slurry and
plastic polluting English rivers puts public
health and nature at risk
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Groundwater needs greater protection

fn may settings it is the last/only resource available

A cocktail/timebomb of ECs is a potential threat to groundwater
Clean groundwater is key for a healthy & resilient environment
Groundwater protection is better than remediation

O signin O, Search

Search jobs

‘t the Guardian

seryone, funded by readers G

The,. "
ardian

Nev ite of the year

Opinion Sport Culture Lifestyle More -

Climate crisis Wildlife Energy Pollution

Advertisement

© This article is more than 1month old

PFAS pollution led to contamination of
US drinking water wells, study finds
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Making the invisible visible




Definitions and different types of EC

"Anthropogenic organic compounds and their transformation
products

"Anthropogenic particles (plastics and other engineered
particles)

"Microbiological contaminants of emerging concern e.g. viruses
and microbial resistance

"Contaminant mixtures or ‘cocktails’

"Groundwater ECs have a different profile compared to surface
waters due to subsurface transport and residence times

"Emerge as result of:
O Changes in use/new manufactured products

O Ad\(an)ces in analytical techniques (e.g. QTOF- MS methods;
omics

O Better monitoring

+ SW-GW interactions, MAR, SUDS etc

"Much less well characterised than in surface water -
perception of lower risk for groundwater

"By definition ECs typically do not have a regulatory standard




What has been done so far?

Lapworth et al. 2018
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Case study of the European Groundwater Watch List? . .
"It has been a long journey to get to this

EU Legislation Chronicle of how science and policy has led to the voluntary GWWL point
A :
2000 | EUWFD 2000/60/EC WFD - Water Framework Directive =Can this type of voluntary initiative work in
PPD - Public Participation Directive K .
\ GWD - Groundwater Directive other regions to monitor new ECs?

SWWL - Surface Water Watch List
CIS - Common Implementation Strategy

EU CIS guidance documents and EQS - Environmental Quality Standards "How do we ensure that evidence is shared
. . = Miember olales . . .
MS experience and national surveys more effectively in future, particularly as
EU PPD 2003/35/EC many of these contaminants are widespread
2005 EU GWD 2006/118/EC / "There is a need to prioritise the most
hazardous groups and at the same time
\ improve analytical capabilities and
EU EQS 2008/105/EC Research evidence (e.g. Focazio et al. 2008) monitoring
2010 Research evidence (e.g. Loos et al. 2010)

MS and NGO consultation by EU CIS working group (2011)
Research evidence (e.g. Lapworth et al. 2012)
/ EC public consultation as part of Annex | and Il review process (2013)

EU review of Annex |and Il
of GWD 2014/80/EC
2015

EU SWWL 2015/495/E
us 015/4957EC EU CIS WG meeting in (2014) agreement
on need for GWWL
Research evidence (e.g. Lopez et al 2015; Lapworth ef al. 2015)

GWWL voluntary group activities 2015-present

2020' WFD revison a:_wc_f adoption
of GWWL (anticipated) Lapworth et al. 2019




Core principals behind the GWWL

FRAMEWORK FOR PRIORITISING

EMERGING CONTAMINANTS IN GROUNDWATER

PHASE | DEVELOP CONCEPTUAL
UNDERSTANDING AND APPROACH

PHASE 2 PRIORITISATION OF
EMERGING CONTAMINANTS

PHASE 3 MONITORING AND
EVALUATION STUDIES

Gaston et al. 2019

"GWWL - dynamic list of c. 10 organic compounds
"Striking a pragmatic balance between:
'Safegua_rdin%drinking water suppl\(] for future
Eggerahons costs associated with monitoring for
"Prioritise based on:

O Existing monitoring data

O Environmental exposure, mobility data

O Toxicity and relative risks posed to groundwater
"Multi stakeholder input to develop methodology

"Voluntary initiative between European
countries/agencies

"Regular meetings of the GWWL working group
representmﬁ different stakeholders to develop a
GWWL methodology over 3 years




What are the next steps?

"There is growing awareness in the research community and
wider society of a potentially harmful cocktail of ECs which
pollutes groundwater

"We need to improve the evidence base and monitoring to
inform policy for groundwater protection

"A number of stakeholders need to work together to build a
resilient framework for monitoring priority EC in groundwater
and reducing future impacts from other ECs

Pragmatic Wide consensus
objectives & solutions amongst stakeholders

Lasting legacy which can Harness knowledge and Promote best practice
be developed in the future motivation of stakeholders and sharing of information

FRAMEWORK FOR PRIORITISING

PHASE | DEVELOP CONCEPTUAL
UNDERSTANDING AND APPROACH

PHASE 2 PRIORITISATION OF
EMERGING CONTAMINANTS

PHASE 3 MONITORING AND
EVALUATION STUDIES

EMERGING CONTAMINANTS IN GROUNDWATER
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Achievable within a
realistic time-frame

Consider full life cycle of
ECs and their use by
society




Thanks for listening - time for Questions?

| think we
understand the
problem here...

PFOA, PFOS |

) and a few others ~ ___

Oh dear... this
is a bit more
complicated
than we thought

Lapworth 2022
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