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Overview

1. Endocrine disruptors in freshwater: Context for action

2. New water quality monitoring methods are increasingly used

3. Effective policies address the full lifecycle of EDCs and their
adverse effects on humans and wildlife

4. International actions may be appropriate to tackle the issue
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The OECD

 Organisation for Economic Co-operation and Development

« International Organisation with 38 Member Countries

* “Better policies for better lives”
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Why do OECD countries care
about water quality?

Water is a condition for human health,
environmental health, economic growth

Achieving environmental objectives

Water pollution can pose a risk to the
financial system

OECD Council Recommendation on
Water: pollutants of emerging concern

Sources: OECD 2016; Davies and Martini 2023
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OECD Policy study on Endocrine Disrupting
Chemicals in Freshwater

OECD Studies on Water

Endocrine Disrupting

Chemicals in Freshwater
'MONITORING AND REGULATING WATER QUALITY
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OECD (2023), Endocrine Disrupting
Chemicals in Freshwater: Monitoring
and Regulating Water Quality, OECD
Studies on Water, OECD Publishing,
Paris,
https://doi.org/10.1787/5696d960-en.
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Endocrine disruptors end up in
freshwater

Consumer
products

Pharmaceuticals

Agriculture and
aquaculture

Industrial
production

7 Image: OECD 2023, based on Pironti et al. 2023
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Exposure routes through water:
impacts on human health?

contaminated drinking water?

treated drinking water?

food (seafoods, contaminated crops)?
bathing?

Sources: Kuch and Ballschmiter 2001; Benotti et al. 2009; Rajasarkka 2016; Wee and Aris 2017; Gonsioroski,
Mourikes and Flaws 2020; Liu, Dang and Liu 2021; Schapira et al. 2020; Zhou et al. 2020; Wee et al. 2021)
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Endocrine disruptors in water
impact wildlife ubm

(within organisms)

= = Molecular

Subcellular (organelle)

Estrogen in a whole-lake experiment
caused a collapse of fish due to
reproductive failure

Cellular
Tissue

Systemic (organ)

Alterations of the endocrine system,
reproductive dysfunctions, behaviour

Organism
Population

Community

From molecule to ecosystem

Effects occurring withsome _

- =» Ecosystem
delay (up to ecosystem level)

Fish: 24/7 exposed

Sources: Van Der Oost, Beyer and Vermeulen 2003; Kidd 2014,
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Monetising the economic costs of endocrine
disruptors is not that straightforward

eu 163 billion (disease burden)
usbp 340 billion (disease burden)
cap 24.6 billion (disease burden)

eur 46 million - 11 billion/zo years (environment related
costs of PFAS)

... but: cost estimates are not attributed to environmental exposure (food
contact materials, occupations with high chemical exposure, air pollution)

... costs of biodiversity loss?

Sources: Attina et al. 2016; Trasande et al. 2018; Goldenman et al. 2019; Malits, Naidu, Trasande, 2022
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Regulating endocrine disruptors in water is
challenging

(Water) regulators have only partial control over the
release of EDCs into the environment

EDCs stem from a very diverse group of uses, products
and processes

Endocrine disruption itself is characterised by
uncertainty

“Circumvent” traditional water quality monitoring

lower doses than laboratory detection limits, mixtures, 5% of chemicals
are monitored through chemical analysis
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Substance-by- Effect-based

1
Chemical | Biological
substance

i analysis ! analysis . .
Targeted analysis ; Bioassay Emerging,

. I .
Common practice,  Quantify a selected chemical | Quantify a specific activity 2dditional method
to keep | e.g. estrogenicity
I
I

4O

(< 5

@) OECD

®=0.=~

Selective approach

Generalist approach

Freshwater sample
Complex mixture ‘..’
O Observing

1

1 :

“Snapshot picture” I changes in

of water quality or Dgiect and idz-a_ntify_ most chemicals I Detect change for selected endpoint wildlife
biodi . without quantification 1 e.g. reproductivity, size of gonads

lodiversity (exception: suspect screening analysis) !

1

Non-targeted analysis In situ wildlife monitoring

Optional
Encouraged
Image credits: Flaticon.com; OECD 2023
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Substance-by-
substance

Common practice,
to keep
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L+

“Snapshot picture”
of water quality or
biodiversity

Encouraged

|
Chemical | Biological
analysis : analysis

Targeted analysis
Quantify a selected chemical

,©
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Selective approach

Generalist approach

Complex mixture

Effect-based
Bioassay Emerging,

Quantify a specific activity 2dditional method
e.g. estrogenicity

& Freshwater sample
, ¢

Non-targeted analysis

Detect and identify most chemicals
without quantification
(exception: suspect screening analysis)

Observing

changes in
Detect change for selected endpoint  \yildlife
e.g. reproductivity, size of gonads

In situ wildlife monitoring

Optional

Image credits: Flaticon.com; OECD 2023
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Monitoring approaches across OECD countries

California, United States Switzerland

. . . . Water quality criteria E2, E1,
Bioassays in water quality policy

EE2 Proposal to include E2, E1 and
ER and AhR EE2 on the WFD priority list
Guidelines for bioassays . .
Threshold of 0.5 ng/L 2-year pilot phase; bloass_ay_s for
Da||y non_targeted ana|ysis at routine water quallty monltorlng

3-year pilot period
the river Rhine

Subnational initiative: chemical  aAdjustment of existing EQSs

In situ wildlife monitoring analysis plus bioassays as early 5 ) o
i warning tool loassays are used on ad hoc
fﬂg\ﬁ'{ﬁﬂmemﬂ Er;fﬁqcr;se . L basis, e.g. following observed
gprog B'O%SSaySf monltt)o_réng is a § abnormalities
i condition for subsidy to upgrade
Paper & Pulp mil effects WWTP Y Pa National Strategy for EDCs
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Monitoring approaches across OECD countries

. . . . Water quality criteria E2, E1,
Bioassays in water quality policy

EE2 Proposal to include E2, E1 and
ER and AhR EE2 on the WFD priority list
Guidelines for bioassays . .
Threshold of 0.5 ng/L 2-year pilot phase; bloass_ay_s for
3-year pilot period Daily non-targeted analysis at routine water quality monitoring

the river Rhine

Subnational initiative: chemical  aAdjustment of existing EQSs

In situ wildlife monitoring analysis plus bioassays as early 5 ) o
i warning tool loassays are used on ad hoc
fﬂg\ﬁ'{ﬁﬂmemﬂ E;f;cr;se . L basis, e.g. following observed
gprog B'O%SSaySf monltt)o_réng is a § abnormalities
i condition for subsidy to upgrade
Paper & Pulp mil effects WWTP Y Pa National Strategy for EDCs
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Barriers persist in the uptake of bioassays for
water quality monitoring

e o

“Threshold values” to

Validated methods, method interpretate the acceptable level barticularly in vi hod
suppliers, geographical coverage of risk detected in a water articularly in vitro methods
sample

Availability of bioassays on the Development of effect-based Trust in method and
market trigger values communication of test results

Protocol and actions to follow
when bioanalytical methods
reveal a potential risk

Most laboratories are equipped
for substance-by-substance
analysis, less for in vitro
bioanalytical methods

. Mitigation and abatement

Highly vary across countries
May reduce in future?
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Policy instruments from source to end-of-pipe

. ’ . . End-of-life and
Source-directed instruments Use-oriented instruments end-of-pipe instruments

Full lifecycle (not just end- of-pipe)
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Governments can leverage various policy
instruments

Source-directed instruments Use-oriented instruments End-of_-plpe or end-of-life
Instruments

* Risk assessments of products » Substance restriction » Wastewater treatment and

and substances wastewater reuse standards

* Best environmental practices

* Substance ban for sectors (agriculture, food, * Best Available Techniques

pharmaceuticals, other)

» Green public procurement » Discharge / pollution permit
* Product or substance charges

* Market authorisation » Effluent / emission charges
* Subsidies for green action

 Pollution charges * Tariffs, taxes or subsidies for
* Eco-labelling for EDC-free wastewater treatment

» Water safety planning products upgrades
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Other common measures to reduce
negative effects

Response plans to reduce lag time between
observed effects and mitigation action

€ D) e National action plans and strategies on EDCs

1= Minimising negative impacts on vulnerable
populations

Image credits: Flaticon.com; OECD 2023
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Are we ready for “effect-based regulation”?

Water quality norms based on effects ( “bioassays”)
rather than substance-by-substance quality criteria

Estr_ogenicit%/ most advanced ‘candidate’ for
environmental water and wastewater regulation

California, United States, European Union?
Threshold values are needed

Pilot phase

Image credits: Flaticon.com
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The case for international
action

Trade

Local contamination - global
impacts

Joint action can be cost-effective

e.g., the OECD Mutual Acceptance
of Data programme saves
governments and industry around

EUR 309 million each year
(OECD, 2016)
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SHICERTOITHEITSIEERAMSENEWNEEZET . OECDTIEHARSA
>NFTOT 5L, TNIZOECDDZANTOT S LO—EELYEIT A, £EIXH
HETEHIEICEEZL. REHITOVWTHEND TR SLNH A EICE>THE
FI3fE900 1 —NDERADEIEREL-GLTWWET AL, ERAXDRELSRE
[C&oTEWERLLEITFONET,
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International actions can strengthen national
policies

. o Global science-policy International research
Water quality monitoring agendas partnerships

* Demand and supply of * Mainstreaming endocrine * NORMAN Network (EU /global)
bioassays on the international disruption on international
market science-policy agendas * Global Water Research

Coalition (global)
» Standardisation of methods for ¢ One Health, chemicals

water quality testing management, other agendas * Intersectoral Centre for
Endocrine Disruptors Analysis
» Stimulate the uptake of new (Canada)

methods

HEN=FFWTWSDIE., BRHEZITEAENDRIREENH D3 DDHERIZEY
FIH, 1DIFKEE=R) T IZHYET,

RTERITEZRI T Y=L DR, NAATyEA DS, F-ERETSHEN
DTEMEEITRYET,

T N AFTVEADTIRANERICHLL KEEZZ) T D= DIFE
EBITON TGN, = KEHDOBETDI=OIR D KREETITMEITNIEE
DL, EWVSTET, BRTEIFGTEI TKEDE=S2) T DAERERELTLEE
LY,

ZLT2OEDERDOT I —T 1, HADHFEBERFEEEIL THENIZET. C
DAZBMNENEDHBIXLENEDEE, RE~DEE, BRKEE. E
ENFELTOETA, COLIGIETOREBIZTEEY,

F- EEHARNA— M=y TEINETHRERETVET  /—TU-Rub
7 —YTIRKPDEDCsHFERRIASNTOET . REMRMGHRRVED
—JTY . T ERKAREELHYET HEATOD I HEAHAEEZTOT
HLLWKEEZ AT AEERFELTVET  EDCsHLED—DTY . 1=, AT
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For more information

For more information:

@ www.oecd.org/water

@J Marijn Korndewal, Policy Analyst

~ marijn.korndewal@oecd.org

, @OECD_ENV

@ OECD Environment

OECD Studies on Water

@))OECD

\ "% Endocrine Disrupting
Chemicals in Freshwater
MONITORING AND REGULATING WATER QUALITY

Endocrine
Disrupting
? Chemicalsin--

Freshwater:
Monitoring and
Regulating Water Quality.

@) OECD

&) OECD

BHOBEHRRSSUVHREETT,
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Thank you
Are there any questions?

As a front-runner country in the
management of endocrine disruptors, what
are some of the latest trends in Japan
related to monitoring and regulating
endocrine disruptors in freshwater?

LU EDNFADFEKRTT , OECDLR—ED/NATAMMZDWNTHIZREALV=LELT=,
HLEGIZHER ., arAVMRENBNIEEELZ N =EIThIEERNET,

EHI2, BAOEKFEVOHAELHNIE. EOBARDEFALF-ELZEUT-E
BOFETOT, BEATEROHERZRAV-WOERNET, HYNBESITETNEL
f=. HERA NI, ESERBAIZBEETIZS,

BRI, EDCsOEETIHREMEITOTEONE T, E=4) T RURHIIC
B 5% ALGERELTVZVVERNET . KBIE. CORFEDHEREHYNE
STEVELT,
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