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Exposure assessment in the environment:

How much is released and where does it go?
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Exposure assessment in the environment:

How much is released and where does it go?
1) ENM enabled Chapter R.16: Environmental exposure assessment
Product value chains E!P“EMSC!:!GQ Version 3.0 - February 2016
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Exposure assessment in the environment:

How much is released and where does it go?
1) ENM enabled Chapter R.16: Environmental exposure assessment
Product value chains E!PECSCEGA Version 3.0 - February 2016
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Exposure assessment in the environment:

How much is released and where does it go?

1) ENM enabled Chapter R.16: Environmental exposure assessment

Product value chains
& release pathways
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Putting the models together and comparing

Towards validating nanomaterial PECs from SimpleBox4nano using the
NanoFASE-WSO spatiotemporal multimedia fate mc

|
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Regional to continental scale

Background, regional concentrations
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Putting the models together and comparing

Towards validating nanomaterial PECs from SimpleBox4nano using the
NanoFASE-WSO spatiotemporal multimedia fate

SimpleBox4nano

NanoFASE Water-Soil-Organism
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Steady state conditions Time explicit
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Exposure assessment (of Nano) in the environment:

How much is released, and where does what go?

1) ENM enabled 2) Environmental 3) Object-oriented multimedia fate models
Product value chains » ,cell” » dynamically connecting “Environmental cells”
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Exposure assessment (of Nano) in the environment:

How much is released, and where does what go?

1) ENM enabled
Product value chains
& release pathways

% The NanoFASE Approach |
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Charting nano releases and forms from products

e Case Study Pathway Analysis to guide experiments
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Nano Product value chain and release paths (WP4)
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Ag CONDUCTIVE INKS - TO INFINITY AND BEYOND:
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Exposure assessment (of Nano) in the environment:

How much is released, and where does what go?

1) ENM enabled
Product value chains
& release pathways
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Investigating forms leaving end of life stage (WP5)

Investigate fate and transformation of ENM in major managed waste facilities:

Sewage sludge incineration

4 Effluent to rivers
by
Incineration — Landfill Agriculture
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Exposure assessment (of Nano) in the environment:

How much is released, and where does what go?
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Exposure assessment (of Nano) in the environment:

How much is released, and where does what go?
Waste Water Treatment Plant — Ag and CuO NPs
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Exposure assessment (of Nano) in the environment:

How much is released, and where does what go?
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Exposure assessment (of Nano) in the environment:

How much is released, and where does what go?

1) ENM enabled

2) Enwronmental
Product value chains ,cell”
Ways reactors

o

Synthesis
|

]

ENM
Prod. Manu.

Air

J

“Soil

Distribution

Use phase

Recycllng

Waste mgt

——/

)
» 0-9
»
il

2\ Centre for

«ﬁ’f?ﬁ Ecology & Hydrology C. Svendsen - NanoFASE Nq nOFAéE

ICEENN Sept 22019 = S=ES8 8 & 8



Exposure assessment (of Nano) in the environment:

Modelling air phase distributions?

Release nano-TiO2 Europe 2015
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Modelling air phase distributions?
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Exposure assessment (of Nano) in the environment:

How much is released, and where does what go?

1) ENM enabled 2) Enwronmental
Product value chains Lcell”
& release pathways reactors
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NanoFASE Soil modelling module
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NanoFASE Soil modelling module
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NP mobility in Soil vs Earthworm driven bioturbation
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Accumulation kinetics in different biota

Conceptual model
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Tracking Uptake In Organisms (Pristine Vs Aged NM)

Kinetics of uptake of Ag and Ag,S-NPs by wheat in different soils Amaia
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Accumulation kinetics in different biota

Detailed study of:
Conceptual model Snails;
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Exposure assessment (of Nano) in the environment:

How much is released, and where does what go?

1) ENM enabled 2) Enwronmental
Product value chains ,cell”
& release pathways reactors
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Assessing NM behaviour in Surface Waters and Sediments

Cover fate in realistic natural water chemistries
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Assessing NM behaviour in Surface Waters and Sediments

Cover fate in realistic natural water chemistries
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Assessing NM behaviour in Surface Waters and Sediments

Cover fate in realistic natural water chemistries
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Assessing NM behaviour in Surface Waters and Sediments

Cover fate in realistic na
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Putting the models together and comparing

Towards validating nanomaterial PECs from
SimpleBox4nano using the NanoFASE-WSO
spatiotemporal multimedia fate model
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»E Water-Soil-Organism

Steve Lofts, UKRI-

SimpleBox4nano

, CEH, UK

Screening level er

Steady state conditions Time explicit

Regional to continental scale Gridded: 5x5 km

Background, regional concentrations Local concentrations

N "ASE
&gﬂ National Institute for Public Health C. Svendsen - NanoFASE . _gngrAg—
[ FCvisty o eatth, Welure and spor ICEENN Sept 2" 2019



Putting the model together and comparing

Scenario

e TiO, in the Thames catchment

e Concentrations from NF-WSO
is after 1 year.
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Putting the model together and comparing
Fresh Water
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Putting the model together and comparing

SenSItiVit Total range
—— Y — —— é9: —

PEC insensitive Critical range PEC sensitive 2R 2 3 3 O E % 3 "o’
2.5-97.5" percentile A T T R T T S T
Transformation rate constant (s1)
e PEC sensitive to transformation “m”ange
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@
Critical ranges of parameters that 2282338 ¢8 8 8
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Meesters, J.A.J. 2019. "A Model Sensitivity Analysis to Determine the Most Important Physicochemical
Properties Driving Environmental Fate and Exposure of Engineered Nanoparticles."
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Implications for ERA considerations, approaches and tools

Environmental fate
* Very different - rules if and where there may be possible Nano Exposures
=> should inform what Nano-form(s) are “exposure relevant”
* Long time scales => Current standard hazard tests may not be “worst case”
=> Pre-aging of test media?

Biodegradation/ accumulation/ biomagnification
* Tested exposure forms must be the exposure relevant ones
* Form (size and speciation) of internalised material ideally identified

Technical / Analytical needs + Test Guidance (match question with precision)
* New analytical and testing techniques needed (kept simple and repeatable)
* Move from “Solute based” to “kinetic” tests

Sorption Degradation Leaching

OECD 106 OQECD 307 OECQ 312 —
- ‘ : i J ICPMS to New analytics X-ray based ) - O _( D
| B “ }-‘ t | spICPMS for organic NMs || for speciation // —
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uuuuuuu L WNVINONMINT KRRRANEH COUNEIL ICEE N N Sept znd 20 19



Exposure - Nanomaterial fate in the environment:

How are we are handling, storing, and sharing the data?
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Exposure - Nanomaterial fate in the environment:

How are we are handling, storing, and sharing the data?
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Exposure - Nanomaterial fate in the environment:

How are we are handw\g, st_q&ngéand sharing the data?
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Exposure - Nanomaterial fate in the environment:

In what format will we deliver it to you all?
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Exposure - Nanomaterial fate in the environment:

In what format will we deliver it to you all?
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How will we deliver it to you all?

1. The new knowledge in Papers and Presentations:
http://www.nanofase.eu/documents

'> :‘r "-—‘_~~~j-_:-:: BRI |Data coliecton/ First tier g Yes|Data collection/ Socond tier Yes Data collection/ Third tier Yes Additional m
D e e - o { START —= collation +— -,;.—n-._:_‘v,—v,m: — Risk? —  collation |+— '(=>F::':>“‘~H":h[ — Risk? —e  collation e .1_-‘.‘.;’;-:&:1"-5'-1“ — Risk? - manageme
o = e Model cholce s Model choice 2 Model choice neasures
el 35 No | No | No i
. - ] ;
53_:- X !3 I -—_-‘—-' END END END
=" q—- :- Figure 2: Schematic of tiered approach to environmental assessment using models of
<
T g increasing complexity.
ol

3. Fantastically well trained people: The (NanoFASE) “Young Nano Scientists”

4. Efforts made to translate our New Knowledge into International Standards:
Sorption Degradation Leaching

OECD106  OECD307  OECD312 L | —
*jﬁ« ] i ICPMS to New analytics X-ray based 3 O ,__( D
| L | spICPMS || fororganic NMs || for speciation // —

) Centre for C. Svendsen - NanoFASE Ngngr.\AaE

515156) Ecology & Hydrology von .
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn ICEENN Sept znd 2019



http://www.nanofase.eu/documents

Exposure - Nanomaterial fate in the environment:

In what format will we deliver it to you all?
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NanoFASE “Clickable Framework” modules
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NanoFASE Exposure Assessment Framework

t iz NanoFASE Clickable Exposure Assessment Fromework e.g. WP9 - Accumulation kinetics in different biota

for ¢ ecered nonomaterials [ENMs) Find o message to stakeholders here

Click below 10 explore transformation and transport processes in Acndemia W

manfacure, use, S wate sediment, as wetl as

uwptake and accumulat

and algorithms undertying the NanoFASE water-soil-organism d

environmenal exposure model. Click here to access brief Nang
1310, O 10 view the workhiow ) e EXpOMINe assessment

characterisation data.

Wamed

—nm

ENM Enabled Environmental Reoctors Dynamic Fate and
Product Volue ond ENM Fate & Exposure Modelling for
Chains and Refease Transformations ENM Forms Entering the
Pattmoys Environment

NanoFASE ENMs Experimental Toolbox

Svwthesis of Test ispevsion & e/ fsati K for Baw Frotocoly
INMS Exponue [c -
() Pt & s
\,—/ 50 o — S Sy 1

~ P
C. Svendsen - NanoFASE Ngnnggg

ICEENN Sept 2m@ 2019




NanoFASE Exposure Assessment Framework
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NanoFASE Soil modelling module

the NanoFASE Clickable Exposure Assessment Framework
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NanoFASE Soil modelling module
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NanoFASE Soil modelling module
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NanoFASE Soil modelling module
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Exposure - Nanomaterial fate in the environment:

In what format will we deliver it to you all?
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Putting it all together for exposure relevant NPs

Mesocosm kinetic tests (Long term, Low dose, High complexity)

* Aquatic and terrestrial

* Include most species from earlier single species tests

* Performed in Aveiro (Portugal) Summer 2018

* Will validate the single species experiments
Results to be expected early 2019.
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Putting it all together for exposure relevant NPs
el NanoFASE
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Exposure - Nanomaterial fate in the environment:
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