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WG - EMPs Report

Last October 2020 the Lombardy Energy
Cleantech Cluster presented the volume
"Emerging Pollutants® which represents the
result of the Emerging Micro-Pollutants
Working Group (GdL-MIE) on the presence of
chemical pollutants in Lombardy surface
and underground aquatic compartments, in
wastewater and in drinking water.

Knowledge of the state of contamination
from emerging pollutants will allow for a
more ambitious management of the
problem and the efficiency of the removal
will be an incentive for the reuse of water
resources and nutrients.

WG - EMPs First step: 2018-2020 Second step: 2021-2023

Ending in October Starting in July
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Not only the climate changes:
the nine Earth's boundaries

Published: 23 September 2009

Earth's boundaries?

Nature 461, 447-448(2009) EXCEEDED?

Emerging
pollutants and

plastics

IMPROVEMENT

Fast growth
WORRY

Fast growth
WORRY

ALMOST EXCEEDED

e change via Wikimedia Commons
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Emerging contaminants cycling

Contents lists available at ScienceDirect

Environment International

journal homepage: www.elsevier.com/locate/envint

hitps://dol.org/10.1016/].envint. 2018,11.038

Review article
Environmentally-related contaminants of high concern: Potential sources
and analytical modalities for detection, quantification, and treatment

Tahir Rasheed”, Muhammad Bil.al""‘. Faran Nabeel”, Muhammad Adeel”, Hafiz M.N. Igbal™”
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Trends in
Ecology & Evolution ¢ ColPruss

Emerging contaminants and biological effects
in Arctic wildlife

Christian Sonre @, Rune Dietz,” Bjern Munro Jenssen,** Su Shiung Lam,** and Robert J. Letcher®

Trends in Ecology & Evolution, May 2021, Vol. 36, No. 5

New chemical
replacements

Legacy POPs:
existing
management and
monitoring

New analysis
technologies

International
management and .
enforcement Arcticabiotic

processes

Air

Assessment and Non-target
regulatory CEAC
actions screening
Arctic biotic
processes
Research in sources, C 1
trends (geographical and omplex
contaminant
temporal), exposure, and Rl
effects
Trends in Ecology & Evolution

Figure 3. A Suggested Holistic and Integrated Management Strategy to Address Chemicals of Emerging
Arctic Concem (CEACs) and Cumulative Effects in the Arctic. Abbreviation: POPs, persistent organic pollutants.




Global warming and emerging contaminants cycling

Direct impacts Indirect impacts
Temperature increase, Terrestrial vegetation change, Vari
Variation of air circulation, Change ation of ocean

of deposition pattern, Waning of the productivity, Change of food
thermohaline chain structure, Change of

circulation, Glacier melting,

; solar radiation, Increase of
Change of the ocean salinity Effect of global

: population
warming

on the POPs cycling

Model simulation and prediction POPs fate under the
future climate scenarios

SCIENCE CHINA
Earth Sciences

*REVIEW - October 2016 Vol 59 No 10 1899-1911
doi: 10.1007/511430-016-5073-0

Climate change and global cycling of persistent organic pollutants:
A critical review

WANG XiaoPing"?', SUN DianChao"? & YAO TanDong"?
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INQUINANTI
EMERGENT

Quadro delle conoscenze sulla presenza, le tecnologie di contenimento e
della ricerca su microinqui

r microplastiche nei comparti acquatici lombardi
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lo stato

Working Group on Emerging Micropollutants
The WG-EMPs activities have been organized in

3 main Working Subgroups (WSGs)

WSG
Data Processing
and Elaboration

«EMPs STATE OF
THE ART in
Lombardy (N-Italy)»

Geospatial elaboration
of the presence of
EMPs provided to the
IPChem Platform by
the Data Owner

WSG
Technologies/

v

/

WSG
Microplastics

/

«AVA IL/BLE
REM@VAL
TECHNPLOGIES>

ExploAttory study on
wpiter treatment
plarits in the Lombardy

/ Region
/

|:| Aspects considered in this confribution
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«MPLs SURVEY>»

Regional
investigation on
microplastics
research and
monitoring activities




Structure of the report

Chapter 1

Data of micropollutantsin Questionnaire
Lombardy’s water bodies carried out \ sent to Sl

by ARPAL, Sll Companies and l
Research Institutes (2z009-2019) Report
rfEmerging Treatment technologies: efficiencyin

4mm containing emerging micropollutants
and research needs

Chapter 3 pollutants»

Microplastics in water bodies: .
available knowledge, ’/

Chapter 2

need for research and treatment
technologies

¢ Reviewed
u publications
Questionnaire Appendix 1

sent to Sl
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Emerging issues in water analysis

Reviews by Susan D. Richardson, with the collaboration of Thomas A. Ternes and Susana Y. Kimura

Selected issues in biannual "Review contents" Water analysis Water analysis: Emerging contaminats and current issues
of Analytical Chemistry 1999 2001 2003 2005 2007 2009 2011 2014 2016 2018 2020
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WSG
Data Processing
and Elaboration

«EMPs STATE OF
THE ART in
Lombardy (N-Italy)»

Geospatial elaboration
of the presence of
EMPs provided to the
IPChem Platform by
the Data Owner

Data collected by Working Group (1)

More than 500 variables including macro descriptors, nutrients,
pollutants, physical and chemical-physical measures for a total of
about 3,000,000 measures for river waters, 2,650,000 measures for
groundwater and about 640,000 measures for lake waters, mostly
reported to the period 2009-2019.

With regard to 350 emerging pollutants, almost one million of
measurements were provided (9.77 10°) of which 32.9% for rivers and
63.1% for groundwater, while the remaining 4.0% concerns data from
lakes, drinking and waste water, sediments and some biological
components.
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Data collected by Working Group (2)
Period: 2009-2019

Data owners
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Parameters selection

The selection of the parameters was made using the NORMAN network (https://www.norman-
network.net/), an international network of laboratories and research bodies that deal with

monitoring and which periodically updates the list of emerging pollutants and associates, where
available, a value of lowest PNEC (Predicted no-effect concentration). PNEC values are infended
to be conservative and predict the concentration at which a chemical will likely have no toxic
effect.

The environmental risk assessment was conducted on the basis of:

» the inclusion of the pollutant in the NORMAN collection;
« frequency of at least 10 concentration values higher than the LOD (Limit Of Detection)

Ewﬁ,ém% l webinar - Valorizzare i rifiuti per combattere i cambiamenti climatici - 13 Luglio ‘
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https://www.norman-network.net/

Frequency of the values above the analytical detection limit (> LOD)

Rivers

Groundwaters

L= 2L
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Lake Maggiore

Lake Lugano

Different distribution in lake waters

In lakes Maggiore and Lugano different levels of concentration of flame retardants (PBDEs) are
observed in fish fauna. The contamination of Lugano is still being studied by CIPAIS.

CNR-IRSA elaboration on
data provided by the
International Commission for
Italian-Swiss waters (CIPAIS)

LOMBARDY ENERGY
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Example of the Environmental Risk Assessment quantification

the threshold value defined by Legislative Decree 152/2006, where available,
the ecotoxicological reference value assessed through the Lowest PNEC (Risk Quotient, RQ).

Risk Quotient (RQ)

Exceedance RQ

Legal . Total Max MEC/  MEC/ | N> N> LeZ:I)babl:::\}lEC
EMPs Type | uses limit PNEC determin concentra LL PNEC | Legal PNEC limit

(LL) ations tion *% *kk limit

(%) (%)

Dieldrin Organochlorine insecticide 0.03 NA 6324 478 15934 NA 4 o} 0.1 0.0
Benzo (g, h,i) perilene Polycyclic aromatic hydrocarbon 0.01 0.01 8569 84 8400 10244 14 14 0.2 0.2
Simazina Herbicide 0.10 1.0 21342 221 2210 221 41 17 0.2 0.1
Atrazina-desetil Herbicide 0.10 0.60 22973 211 2105 351 442 146 1.9 0.6
Atrazina Herbicide 0.10 0.60 21374 147 1473 245 548 146 2.6 0.7
Prometrina Herbicide 0.10 0.02 15773 14 140 824 18 207 0.1 1.3
Bromacil Herbicide 0.10 11.2 20754 65 653 5.8 196 3 0.9 0.0
TCEP* Flame retardant 0.10 4.0 16847 49 488 12 443 4 2.6 0.0
Terbutilazina desetil Herbicide 0.10 0.25 22758 45 446 178 239 158 1.1 0.7
Triclorometano Alkyl halide 0.15 2.5 15524 65 433 26 1443 174 9.3 1.1
Terbutilazina Herbicide 0.10 0.06 21405 25 250 416 157 190 0.7 0.9
> organoalogenati Organohalogenates 10 NA 6545 3993 399 NA 5334 o 81 0.0
Propazina Herbicide 0.10 0.18 16223 18 178 99 61 38 0.4 0.2

* (tris-2cloroetil-fosfato) ** Max measured concentration (MEC)/ Legal limit (LL)

LOMBARDY ENERGY
CLEANTECH CLUSTER

*** Max measured concentration (MEC)/PNEC NA Non available
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Quantification of the environmental risk was calculated as the ratio between the maximum
concenfration detected in the measurements and two threshold values:

Median
Exceedance RQ8

LL=0.9 %

PNEC =0.2 %

Srelative to these EMPs



General considerations on water quality assessment of EMPs (1)

1) Availability of a large amount of data on EMPs

2) Exceedance risk thresholds assessment:

« the substances with the highest risk index in groundwater were found to be the organo-
halogen compounds for which exceeding the legal limit is very frequent, while for all
other substances the exceedance of the legal limit is less than 1% of the measures
available and 0.5% compared to the PNEC;

* in the case of river waters, compliance with the legal limit is guaranteed for almost all
compounds with the exception of glyphosate which has the highest percentage of
exceedances (around 18%), while PNEC exceedances occur only in the case of some
drugs;

* in the case of lake waters, exceeding the legal limit are even more rare

0 Er\/g-/ﬁ’méa& l webinar - Valorizzare i rifiuti per combattere i cambiamenti climatici - 13 Luglio ‘
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General considerations on water quality assessment of EMPs (2)

3) The datasets provided by the Research Institutes (CNR-IRSA and Mario Negri Institute of
Pharmacological Research) provided interesting insights :

 in lakes Maggiore and Lugano there are decreasing trends were found for the
contamination by organochlorines (DDx and PCBs), while the levels of flame retardants
(PBDEs) were found different in the two lakes;

« the analyzes of PFAS in the lake biota (zooplankton / ichthyofauna) show a certain variability
between the lakes;

« differences are evident in the contamination profiles of the different PFAS congeners in
treatment plants with different dimensional classes;

* recurrent associations between drugs are observed in the quality profiles of wastewater
entering in the treatment plants;

« drugs show weekly and perhaps even seasonal variability in the inflow of tfreatment plants.
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WSG
Microplastics

«MPLs SURVEY»

Regional
investigation on
microplastics
research and
monitoring activities

\“ ‘T’a /TUL

“New’’ emerging contaminats: Microplastics:

Why a focus on microplastics (MPs)?

« are emerging contaminants, as they are present in all compartments (water,
sediment, biota) and therefore ubiquitous substances;

« are the subject of growing concerns and interest from politics and the
population;

 MPs could have harmful effects on the environment and ecosystems;
« |t is necessary to promote scientific research and global cooperation.

Objectives

« Definition, classification and regulatory needs.

« Sampling and measurement methods.

« Sources, presence and behavior in the environment (waters and sediments).
« Aspects related to ecotoxicity, human toxicity and food safety.

« Behavior in purification and drinking water plants (water and sludge).

« Preliminary assessments on control technologies for water and sludge.

« Conclusions and recommendations.
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Microplastics in the aquatic compariment
are on the aitention of many stakeholders
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Number of publications

Sources, fransport and fate of MPs in the environment

Plastic production in the world

(2018): 359 10¢ t/y
(PlasticsEurope, 2019)
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Groundwater

Atmosphere Deposition
Large Plastic Fragmentation
Wastewater Treatment Plants
Solid Waste Management

Aguaculture
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Agriculture -
Fishing (1) Discharge

e

Primary MP Source

(7) Erosion

(2] Discard or Sludge Land Use (8) ingestion

(3) Runoff (%) Aggregation or Biofouling
Industrial (4} Tropnic Transfer In Food Web (X Resuspension
Runoff (57 Drinking Water (11) Ocean Current and Wind
(6) Bioleaching (i2) Degradation



Presence of MPs in the environment

Aquatic compartment Italy/Europe “

Rivers (MPs/m3) 1- 300 <1-1,6-10¢
Lakes (MPs/km?) (<1-5,5)104 (2-19) 104
(< 1-295) 1,7 108
Oceans (MPs/km?) Until 1,3 10%in Mediterranean sea Japanese sea
Sediments (MP/kgs;) 185-2.175 178 - 980

Still few data, difficult to compare and with differences of orders of magnitude:

« precise location;

« sampling and analysis mode (size ranges...);

« units of measurement (volumes / surfaces / weights);
« population density and socio / economic aspects;

« efc.
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General recommendations on MPs

The Working Group (GdL-MIE) recommends to support and promote interdisciplinary
researches aimed at:

the development of sampling and analysis methods to provide complete data (shape,
size, composition, number and weight);

the planning of measurement campaigns to quantify the presence and typology of MPs
in water bodies and in different water compartements;

the assessment of environmental risk, exposure and effects on human health and
ecosystems;

the assessment of removal efficiency in existing wastewater and drinking water
treatment plants;

the dissemination of correct scientific information to the different stakeholders to
understand the impact of possible mitigation measures and to support the social
perception of the issue.
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INQUINANTI
EMERGENT]

Quadro delle conoscenze sulla presenzaq, le tecnologie di contenimento e lo stato
ella ricerca su microinquinanti e microplastiche nei comparti acquatici lombardi

Emerging Pollutants
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September 2020

Executive Sumnilary

The volume and the executive summary can be downloaded for free at these links:

https://bit.ly/3lz1ak6 https://bit.ly/3qgkHHHC
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https://bit.ly/3qkHHHC
https://bit.ly/3lz1ak6

Thank you

giovannibergna@lariana.if
gianni.tartari@irsa.cnr.it

iInfo@energycluster.it

LE2C - Lombardy Energy Cleantech Cluster
(www.energycluster.it)
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